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1
FEEDBACK CONTROL CHANNEL
CONFIGURATION METHOD AND DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of International Appli-
cation No. PCT/CN2019/125387, filed on Dec. 13, 2019,
which claims priority to Chinese Patent Application No.
201811554313.6, filed Dec. 19, 2018. The disclosures of the
aforementioned applications are hereby incorporated by
reference in their entireties.

TECHNICAL FIELD

This application relates to the field of wireless commu-
nication, and in particular, to a feedback control channel
configuration method and a device.

BACKGROUND

In a 5G new radio system, a base station sends downlink
data to UE on a downlink, and the UE correspondingly feeds
back hybrid automatic repeat request-acknowledgment
(HARQ-ACK) information on an uplink. Alternatively, a
base station may send a downlink reference signal on a
downlink, and UE further measures the downlink reference
signal and feeds back corresponding channel state informa-
tion (CSI), for example, periodic/semi-persistent CSI.
HARQ information and the periodic/semi-persistent CSI
information are carried on an uplink control channel and
belong to uplink control information. In a broad sense, the
HARQ-ACK information and the periodic/semi-persistent
CSI information are feedbacks of downlink data and infor-
mation, and are a type of feedback control information.

Correspondingly, on a sidelink, data or information (for
example, a reference signal) may be sent by one UE
(namely, sending UE) to another UE or another group of
UEs (namely, receiving UE), and the receiving UE needs to
feed back corresponding information to the sending UE.
However, in the 5G new radio system, there is currently no
method for feeding back control information on a sidelink.

SUMMARY

Embodiments of this application provide a feedback con-
trol channel configuration method and a device, to configure
a candidate time-frequency resource for a physical sidelink
feedback control channel (PSFCH) that carries feedback
control information, so that the required feedback control
information can be fed back on the PSFCH.

To achieve the foregoing objective, the following techni-
cal solutions are used in the embodiments of this application.

According to a first aspect, this application provides a
feedback control channel configuration method. The method
includes: First user equipment determines configuration
information of a physical sidelink feedback control channel
PSFCH, where the configuration information of the PSFCH
is used to indicate or configure a candidate time-frequency
resource of the PSFCH, and the candidate time-frequency
resource of the PSFCH is used to carry feedback control
information of first information; and the first user equipment
sends the configuration information of the PSFCH to second
user equipment. The first information may include informa-
tion of data sent by the first user equipment to the second
user equipment, and the corresponding feedback control
information may include hybrid automatic repeat request-
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acknowledgment (HARQ-ACK) information or hybrid auto-
matic repeat request-negative acknowledgment (HARQ-
NACK) information that is for the data and that is sent by the
second user equipment to the first user equipment. The first
information may further include reference information sent
by the first user equipment to the second user equipment,
where the reference information is used to indicate the
second user equipment to measure a channel state, and the
corresponding feedback control information may include
measurement information of the channel state corresponding
to the reference information. Based on this solution, the first
user equipment may indicate or configure the candidate
time-frequency resource for the PSFCH that carries the
feedback control information, so that the required feedback
control information is fed back on the PSFCH.

In one embodiment, the configuration information of the
PSFCH includes one or more of the following information:
format information of the PSFCH, orthogonal frequency
division multiplexing OFDM symbol quantity information
of the PSFCH, identifier information of a resource pool of
the PSFCH, a quantity of bits of the feedback control
information, a quantity of codebooks of the feedback control
information, a codebook count of the feedback control
information, candidate time-frequency resource information
of the PSFCH, and repetition quantity information of the
configuration information of the PSFCH. Based on this
solution, the first user equipment may indicate or configure
the candidate time-frequency resource of the PSFCH by
using one or more of the format information of the PSFCH,
the OFDM symbol quantity information of the PSFCH, the
identifier information of the resource pool of the PSFCH, the
quantity of bits of the feedback control information, the
quantity of codebooks of the feedback control information,
the codebook count of the feedback control information,
candidate time-frequency resource information of the
PSFCH, and repetition quantity information of the configu-
ration information of the PSFCH. In this way, the required
feedback control information is fed back on the PSFCH.

In one embodiment, there is a correspondence between
the format information of the PSFCH and a modulation and
coding scheme MCS or a subcarrier spacing SCS of the first
information, or a quantity of OFDM symbols of the PSFCH.
Based on this solution, the second user equipment may
configure a format of the PSFCH by using the MCS or the
SCS of the first information, or the OFDM symbol quantity
information of the PSFCH, so that the required feedback
control information is fed back on the PSFCH.

In one embodiment, there is a correspondence between
the OFDM symbol quantity information of the PSFCH and
the MCS or the SCS of the first information, or the format
information of the PSFCH. Based on this solution, the
second user equipment may configure the quantity of OFDM
symbols of the PSFCH by using the MCS or the SCS of the
first information, or the format of the PSFCH, so that the
required feedback control information is fed back on the
PSFCH.

In one embodiment, a quantity of second user equipments
is N, N is a positive integer greater than or equal to 1, the
configuration information of the PSFCH further includes a
candidate time-frequency resource offset, and the candidate
time-frequency resource offset is used to configure candidate
time-frequency resources of PSFCHs of the N second user
equipments. Based on this solution, the first user equipment
may configure different candidate time-frequency resources
for the N second user equipments by using the candidate
time-frequency resource offset, so that the required feedback
control information is fed back on the PSFCH.
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In one embodiment, the first user equipment sends the
configuration information of the PSFCH through a physical
sidelink control channel PSCCH or a physical sidelink
shared channel PSSCH. Based on this solution, the first user
equipment may send the configuration information of the
PSFCH through the PSCCH or the PSSCH, so that the
required feedback control information is fed back on the
PSFCH.

In one embodiment, the first user equipment receives, on
the candidate time-frequency resource indicated or config-
ured by using the configuration information of the PSFCH,
the feedback control information sent by the second user
equipment. Based on this solution, the first user equipment
may receive, on the candidate time-frequency resource indi-
cated or configured by using the configuration information
of the PSFCH, the feedback control information sent by the
second user equipment, so that the required feedback control
information is fed back on the PSFCH.

According to a second aspect, this application provides a
feedback control channel configuration method. The method
includes: Second user equipment receives configuration
information of a PSFCH from first user equipment, where
the configuration information of the PSFCH is used to
indicate or configure a candidate time-frequency resource of
the PSFCH, and the candidate time-frequency resource of
the PSFCH is used to carry feedback control information of
first information; the second user equipment determines a
resource pool of the PSFCH based on the configuration
information of the PSFCH; and the second user equipment
determines the candidate time-frequency resource in the
resource pool based on the configuration information of the
PSFCH. Based on this solution, the second user equipment
may determine the candidate time-frequency resource of the
PSFCH based on the configuration information of the
PSFCH, so that the required feedback control information is
fed back on the PSFCH.

In one embodiment, the configuration information of the
PSFCH includes one or more of the following information:
format information of the PSFCH, OFDM symbol quantity
information of the PSFCH, identifier information of the
resource pool of the PSFCH, a quantity of bits of the
feedback control information, a quantity of codebooks of the
feedback control information, a codebook count of the
feedback control information, candidate time-frequency
resource information of the PSFCH, and repetition quantity
information of the configuration information of the PSFCH.
Based on this solution, the second user equipment may
determine the candidate time-frequency resource of the
PSFCH by using one or more of the format information of
the PSFCH, the OFDM symbol quantity information of the
PSFCH, the identifier information of the resource pool of the
PSFCH, the quantity of bits of the feedback control infor-
mation, the quantity of codebooks of the feedback control
information, the codebook count of the feedback control
information, candidate time-frequency resource information
of the PSFCH, and repetition quantity information of the
configuration information of the PSFCH that are indicated or
configured by the first user equipment, so that the required
feedback control information is fed back on the PSFCH.

In one embodiment, the second user equipment deter-
mines a format of the PSFCH based on an MCS or an SCS
of the first information, or a quantity of OFDM symbols of
the PSFCH. Based on this solution, the second user equip-
ment may determine the format of the PSFCH by using the
MCS or the SCS of the first information, or the quantity of
OFDM symbols of the PSFCH, so that the required feedback
control information is fed back on the PSFCH.
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In one embodiment, the second user equipment deter-
mines the quantity of OFDM symbols of the PSFCH based
on the MCS or the SCS of the first information, or the format
of the PSFCH. Based on this solution, the second user
equipment may determine the quantity of OFDM symbols of
the PSFCH by using the MCS or the SCS of the first
information, or the format of the PSFCH, so that the required
feedback control information is fed back on the PSFCH.

In one embodiment, a quantity of second user equipments
is N, N is a positive integer greater than or equal to 1, the
configuration information of the PSFCH further includes a
candidate time-frequency resource offset, and the candidate
time-frequency resource offset is used to configure the
candidate time-frequency resource of the PSFCH. Based on
this solution, the second user equipment may determine
different candidate time-frequency resources for the N sec-
ond user equipments by using the candidate time-frequency
resource offset, so that the required feedback control infor-
mation is fed back on the PSFCH.

In one embodiment, the second user equipment sends the
feedback control information to the first user equipment on
the candidate time-frequency resource indicated or config-
ured by using the configuration information of the PSFCH.
Based on this solution, the second user equipment may send
the feedback control information to the first user equipment
on the candidate time-frequency resource indicated or con-
figured by using the configuration information of the
PSFCH, so that the required feedback control information is
fed back on the PSFCH.

In one embodiment, the second user equipment performs
detection on a channel on which the candidate time-fre-
quency resource indicated or configured by using the con-
figuration information of the PSFCH is located; and if a
channel on which a first candidate time-frequency resource
is located is idle, the second user equipment sends the
feedback control information to the first user equipment on
the first candidate time-frequency resource. Based on this
solution, the second user equipment may send the feedback
control information to the first user equipment when detect-
ing that the channel on which the first candidate time-
frequency resource is located is idle, so that the required
feedback control information is fed back on the PSFCH.

According to a third aspect, this application provides user
equipment. The user equipment has a function of imple-
menting the method according to the first aspect. The
function may be implemented by hardware, or may be
implemented by hardware by executing corresponding soft-
ware. The hardware or the software includes one or more
modules corresponding to the function.

According to a fourth aspect, this application provides
user equipment. The user equipment has a function of
implementing the method according to the second aspect.
The function may be implemented by hardware, or may be
implemented by hardware by executing corresponding soft-
ware. The hardware or the software includes one or more
modules corresponding to the function.

According to a fifth aspect, this application further pro-
vides user equipment, including: at least one processor, at
least one memory, and a communication interface, where the
communication interface and the at least one memory are
coupled to the at least one processor; the user equipment
communicates with another device through the communi-
cation interface, and the at least one memory is configured
to store a computer program, so that when the computer
program is executed by the at least one processor, the
feedback control channel configuration method according to
the first aspect and the possible embodiments of the first
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aspect or the second aspect and the possible embodiments of
the second aspect is implemented.

According to a sixth aspect, this application provides a
computer-readable storage medium, for example, a non-
transitory computer-readable storage medium. The com-
puter-readable storage medium stores a computer program.
When the computer program runs on a computer, the com-
puter is enabled to perform the method according to any
possible embodiment of the first aspect or the method
according to any one possible embodiment of the second
aspect. For example, the computer may be at least one
storage node.

According to a seventh aspect, this application further
provides a computer program product. When the computer
program product runs on a computer, the method according
to the first aspect or the method according to the second
aspect is performed. For example, the computer may be at
least one storage node.

According to an eighth aspect, this application provides a
communication system. The communication system may
include any one or more of the following: the user equip-
ment according to the third aspect, the user equipment
according to the fourth aspect, the user equipment according
to the fifth aspect, the computer-readable storage medium
according to the sixth aspect, or the computer program
product according to the seventh aspect.

It may be understood that any user equipment, computer-
readable storage medium, or computer program product
provided above is configured to perform a corresponding
method provided above. Therefore, for a beneficial effect
that can be achieved by the user equipment, computer-
readable storage medium, or computer program product,
refer to a beneficial effect in the corresponding method.
Details are not described herein again.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a diagram of an architecture of a communication
system according to an embodiment of this application;

FIG. 2 is a diagram of a hardware structure of a commu-
nication device according to an embodiment of this appli-
cation;

FIG. 3 is a diagram of a relationship between a PSCCH
and a PSSCH according to an embodiment of this applica-
tion;

FIG. 4 is a flowchart of a feedback control channel
configuration method according to an embodiment of this
application;

FIG. 5 is a distribution diagram of a resource pool of a
PSFCH according to an embodiment of this application;

FIG. 6 is a diagram of a candidate time domain resource
of'a PSFCH according to an embodiment of this application;

FIG. 7 is a diagram of a candidate frequency domain
resource of a PSFCH according to an embodiment of this
application;

FIG. 8 is a diagram of resource configuration of N second
user equipments according to an embodiment of this appli-
cation;

FIG. 9 is a first diagram of a structure of user equipment
according to an embodiment of this application;

FIG. 10 is a second diagram of a structure of user
equipment according to an embodiment of this application;

FIG. 11 is a third diagram of a structure of user equipment
according to an embodiment of this application;

FIG. 12 is a fourth diagram of a structure of user equip-
ment according to an embodiment of this application; and
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FIG. 13 is a composition diagram a communication
system according to an embodiment of this application.

DESCRIPTION OF EMBODIMENTS

The following describes technical solutions in embodi-
ments of this application with reference to accompanying
drawings in the embodiments of this application. In the
description of this application, “I”” represents an “or” rela-
tionship between associated objects unless otherwise speci-
fied. For example, AB may represent A or B. The term
“and/or” in this application indicates only an association
relationship for describing 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, where A and B may be
singular or plural. In addition, in the description of this
application, “a plurality of” means two or more unless
otherwise specified. “At least one item (piece) of the fol-
lowing” or a similar expression thereof means any combi-
nation of these items, including a singular item (piece) or
any combination of plural items (pieces). For example, at
least one of a, b, or ¢ may indicate: a, b, c, aand b, a and c,
b and c, or a, b, and ¢, where a, b, and ¢ may be singular or
plural. In addition, for convenience of clear description of
the technical solutions in the embodiments of this applica-
tion, in the embodiments of this application, terms such as
“first” and “second” are used to distinguish between same
objects or similar objects whose functions and purposes are
basically the same. A person skilled in the art may under-
stand that the terms such as “first” and “second” do not limit
a quantity or an execution sequence, and the terms such as
“first” and “second” do not indicate a definite difference.

In addition, a network architecture and a service scenario
that are described in the embodiments of this application are
intended to describe the technical solutions in the embodi-
ments of this application more clearly, and do not constitute
a limitation on the technical solutions provided in the
embodiments of this application. A person of ordinary skill
in the art may learn that with evolution of the network
architecture and emergence of a new service scenario, the
technical solutions provided in the embodiments of this
application are also applicable to similar technical problems.

FIG. 1 is a diagram of an architecture of a communication
system 10 according to an embodiment of this application.
In FIG. 1, the communication system 10 includes first user
equipment 101 and second user equipment 102.

In one embodiment, the first user equipment 101 or the
second user equipment 102 provided in the embodiments of
this application may be a portable computer (for example, a
mobile phone), a notebook computer, a personal computer
(PC), a wearable electronic device (for example, a smart-
watch), a tablet computer, an augmented reality (AR)
device/a virtual reality (VR) device, a vehicle, an in-vehicle
assembly, an in-vehicle computer, an in-vehicle chip, an
in-vehicle communication system, a wireless terminal in
industrial control, or the like. Specific forms of the first user
equipment 101 and the second user equipment 102 are not
particularly limited in the following embodiment.

In a specific embodiment, in an embodiment, the com-
munication system 10 may include a plurality of second user
equipments, for example, the second user equipment 102
and second user equipment 103 in FIG. 1.

In one embodiment, the first user equipment 101 or the
second user equipment 102 in FIG. 1 in this embodiment of
this application may be implemented by one device, or may
be jointly implemented by a plurality of devices, or may be
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a function module in one device. This is not specifically
limited in this embodiment of this application. It may be
understood that the foregoing functions may be network
elements in a hardware device, or may be software functions
running on dedicated hardware, or may be virtualization
functions instantiated on a platform (for example, a cloud
platform).

For example, the first user equipment 101 or the second
user equipment 102 in FIG. 1 in this embodiment of this
application may be implemented by a communication device
in FIG. 2. FIG. 2 is a diagram of a hardware structure of the
communication device according to an embodiment of this
application. The communication device 200 includes a pro-
cessor 201, a communication line 202, a memory 203, and
at least one communication interface 204 (where description
is provided in FIG. 2 merely by using an example in which
the communication device 200 includes the communication
interface 204).

The processor 201 may be a general-purpose central
processing unit (CPU), a microprocessor, an application-
specific integrated circuit (ASIC), or one or more integrated
circuits that are configured to control execution of a program
in the solutions of this application.

The communication line 202 may include a path for
transmitting information between the foregoing compo-
nents.

The communication interface 204 uses any apparatus such
as a transceiver, to communicate with another device or a
communication network, for example, the ethernet, a radio
access network (RAN), or a wireless local area network
(WLAN).

The memory 203 may be a read-only memory (ROM) or
another type of static storage device that can store static
information and instructions, or a random access memory
(RAM) or another type of dynamic storage device that can
store information and instructions. The memory 203 may
alternatively be an electrically erasable programmable read-
only memory (EEPROM), a compact disc read-only
memory (CD-ROM) or another compact disc storage, opti-
cal disc storage (including a compact disc, a laser disc, an
optical disc, a digital versatile disc, a Blu-ray optical disc,
and the like), a magnetic disk storage medium, or another
magnetic storage device. The memory 203 may alternatively
be any other medium that can be used to carry or store
expected program code in a form of an instruction or a data
structure and that can be accessed by a computer. This is not
limited. The memory may exist independently, and is con-
nected to the processor through the communication line 202.
The memory may alternatively be integrated with the pro-
Cessor.

The memory 203 is configured to store computer execu-
tion instructions for executing the solutions of this applica-
tion, and the processor 201 controls the execution. The
processor 201 is configured to execute the computer execu-
tion instructions stored in the memory 203, to implement a
feedback control channel configuration method provided in
the following embodiments of this application.

In one embodiment, the computer execution instructions
in the embodiments of this application may also be referred
to as application program code. This is not specifically
limited in the embodiments of this application.

During specific embodiment, in an embodiment, the pro-
cessor 201 may include one or more CPUs, for example, a
CPU 0 and a CPU 1 in FIG. 2.

During specific embodiment, in an embodiment, the com-
munication device 200 may include a plurality of proces-
sors, for example, the processor 201 and a processor 205 in
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FIG. 2. Each of these processors may be a single-core
(single-CPU) processor, or may be a multi-core (multi-CPU)
processor. The processor herein may be one or more devices,
circuits, and/or processing cores configured to process data
(for example, computer program instructions).

The foregoing communication device 200 may be a
general-purpose device or a dedicated device. During spe-
cific embodiment, the communication device 200 may be a
desktop computer, a portable computer, a network server, a
palmtop computer (PDA), a mobile phone, a tablet com-
puter, a wireless terminal device, an embedded device, or a
device having a structure similar to that in FIG. 2. A type of
the communication device 200 is not limited in this embodi-
ment of this application.

The following specifically describes, with reference to
FIG. 1 and FIG. 2, the feedback control channel configura-
tion method provided in the embodiments of this applica-
tion.

It should be noted that in the following embodiments of
this application, names of messages between network ele-
ments, names of parameters in messages, or the like are
merely examples, and may be other names in specific
implementations. This is not specifically limited in the
embodiments of this application.

First, an example in which the first user equipment 101
sends first information to the second user equipment 102,
and the second user equipment 102 sends feedback control
information of the first information to the first user equip-
ment 101 is used for description. It should be noted that the
second user equipment 102 may alternatively send second
information to the first user equipment 101, and the first user
equipment 101 may alternatively send feedback control
information of the second information to the second user
equipment. The first information and the second information
may include data information of a sidelink, and may further
include reference information, for example, a Zadoff-Chu
sequence and a computer generated sequence. A person
skilled in the art should understand that the first user
equipment 101 and the second user equipment 102 in the
embodiments of this application may be user equipments
that send the data information, or may be user equipments
that send the feedback control information of the data
information.

It should be noted that, if the first user equipment 101
sends the first information to the second user equipment 102,
the second user equipment 102 may have a plurality of
methods for sending the feedback control information. For
example, the second user equipment 102 may send the
feedback control information of the first information through
a physical sidelink control channel (PSCCH) or a physical
sidelink shared channel (PSSCH) of the second user equip-
ment 102. For example, a relationship between the PSSCH
and the PSCCH may be shown in FIG. 3. For a slot n, the
PSCCH includes related information indicating the PSSCH,
and the PSSCH is used to carry data. For another example,
the second user equipment 102 may send the feedback
control information of the first information through a physi-
cal sidelink feedback control channel PSFCH of the second
user equipment 102.

In a unicast scenario, for a case the first user equipment
101 and the second user equipment 102 periodically send
information, when sending the second information to the
first user equipment 101, the second user equipment 102
may send the feedback control information of the first
information through the PSCCH or the PSSCH of the second
user equipment 102. In this method for feeding back control
information on the sidelink, if the feedback control infor-
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mation of the first information is relatively large, excessive
resources of the control information or the data information
are occupied. Consequently, a coding rate is increased, and
demodulation performance is reduced. In addition, multi-
plexing the feedback control information of the first infor-
mation on the PSCCH or the PSSCH further causes an extra
delay. In a multicast scenario, the first user equipment 101
may send data or information to N (where N is a positive
integer greater than 1) second user equipments. The N
second user equipments may feed back hybrid automatic
repeat request-acknowledgement (HARQ-ACK) informa-
tion or hybrid automatic repeat request-acknowledgement
(HARQ-NACK) information and/or channel state informa-
tion CSI, but the N second user equipments do not neces-
sarily periodically send the data to the first user equipment
101.

The second user equipment 102 may further send the
feedback control information of the first information through
the PSFCH of the second user equipment 102. The PSFCH
is a feedback control channel that independently carries the
feedback control information. Other non-feedback control
information and data generally cannot use a frequency
domain resource or a time domain resource on which the
PSFCH is located. The following embodiments provided in
this application describe a specific process of sending the
feedback control information of the first information on the
PSFCH of the second user equipment 102.

FIG. 4 shows a feedback control channel configuration
method according to an embodiment of this application. The
feedback control channel configuration method includes the
following operations.

Operation 401: The first user equipment 101 determines
configuration information of the PSFCH.

It should be noted that the configuration information of
the PSFCH is used to indicate or configure a candidate
time-frequency resource of the PSFCH, and the candidate
time-frequency resource of the PSFCH is used to carry the
feedback control information of the first information. For
example, the configuration information of the PSFCH
includes one or more of the following information: format
information of the PSFCH, orthogonal frequency division
multiplexing OFDM symbol quantity information of the
PSFCH, identifier information of a resource pool of the
PSFCH, a quantity of bits of the feedback control informa-
tion, a quantity of codebooks of the feedback control infor-
mation, a codebook count of the feedback control informa-
tion, candidate time-frequency resource information of the
PSFCH, and repetition quantity information of the configu-
ration information of the PSFCH.

The format information of the PSFCH includes a first
format and/or a second format. The first format may be a
format with a fixed quantity of symbols. For example, the
first format may fixedly occupy one slot (14 symbols). A
position of a demodulation reference signal DMRS symbol
in the first format is fixed. For example, the DMRS symbol
in the first format may be a symbol 2, a symbol 5, a symbol
8, and a symbol 10. The second format may be a format with
a variable quantity of symbols. A change range may be N,
to N,. N, and N, are positive integers, and 0<N,<N,=<14. A
position of a DMRS symbol in the second format may be
predefined. For example, if a change range of a quantity of
symbols in the second format is 4 to 6, if a time domain
length of the PSFCH is 4 symbols, a symbol 2 may be
predefined as the DMRS symbol; if a time domain length of
the PSFCH is 5 symbols, a symbol 3 may be predefined as
the DMRS symbol; or if a time domain length of the PSFCH
is 6 symbols, each of a symbol 1 and a symbol 4 may be
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predefined as the DMRS symbol. For example, a format of
the PSFCH may be indicated by using one bit. If the format
information of the PSFCH is indicated as 0 in the configu-
ration information of the PSFCH, it may indicate that the
format of the PSFCH is the first format. If the format
information of the PSFCH is indicated as 1 in the configu-
ration information of the PSFCH, it may indicate that the
format of the PSFCH is the second format. A person skilled
in the art should understand that the format information of
the PSFCH may alternatively be indicated in another man-
ner. This is not specifically limited in the embodiments of
this application.

The OFDM symbol quantity information of the PSFCH is
used to indicate a quantity of OFDM symbols of the PSFCH.
For example, one or more sets, for example, {1, 2} and {4,
7, 14}, of the quantity of OFDM symbols of the PSFCH are
preconfigured for the first user equipment 101 and the
second user equipment 102. If the first user equipment 101
and the second user equipment 102 use the set {1, 2} as the
set of the quantity of OFDM symbols of the target PSFCH,
if the OFDM symbol quantity information of the PSFCH is
indicated as O in the configuration information of the
PSFCH, it may indicate that the quantity of OFDM symbols
of the PSFCH is 1; or if the OFDM symbol quantity
information of the PSFCH is indicated as 1 in the configu-
ration information of the PSFCH, it may indicate that the
quantity of OFDM symbols of the PSFCH is 2. The set of the
quantity of OFDM symbols of the target PSFCH may be
configured by using higher layer signaling. A person skilled
in the art should understand that the OFDM symbol quantity
information of the PSFCH may alternatively be indicated in
another manner. This is not specifically limited in the
embodiments of this application.

The identifier information of the resource pool of the
PSFCH is used to indicate an identifier of the resource pool
of the PSFCH. The resource pool of the PSFCH may be
located at two ends of an entire bandwidth or an entire
bandwidth part (BWP). As shown in FIG. 5, the resource
pool of the PSFCH may be a bandwidth or a bandwidth part
shown in FIG. 5, or the resource pool of the PSFCH may be
a resource pool 501 and a resource pool 502 shown in FIG.
5. The resource pool of the PSFCH is specific to the PSFCH.
The resource pool of the PSFCH can be used only when
other non-feedback control information or data information
meets at least one of the following conditions.

1. The second user equipment 102 further needs to send
third information when sending the feedback control infor-
mation to the first user equipment 101, where the third
information may include data information, reference infor-
mation, or sequence information.

2. Resource utilization in a PSCCH and PSSCH resource
pool is greater than a first preset threshold (for example,
60%), and resource utilization in the resource pool of the
PSFCH is less than a second preset threshold (for example,
50%), or the second user equipment 102 succeeds in feeding
back the control information on first Q candidate time-
frequency resources of the feedback control information for
P consecutive times, where P and Q are positive integers,
1<P<10, and 1<Q<10.

3. A quantity of OFDM symbols occupied by data or
information sent by the second user equipment 102 is less
than or equal to the quantity of OFDM symbols that is of the
PSFCH and that is configured by the first user equipment
101 for the second user equipment 102.

If the feedback information is the HARQ-ACK or the
HARQ-NACK information, the quantity of codebooks of
the feedback control information may indicate a quantity of
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HARQ-ACK or HARQ-NACK codebooks that the second
user equipment needs to feed back to the first user equip-
ment.

If the first information of the first user equipment includes
the data information and the first information sent for a
plurality of times needs to be fed back by the second user
equipment on a same candidate time-frequency resource or
codebook, the codebook count of the feedback information
may be used to count a quantity of pieces of first information
sent by the first user equipment. For example, the codebook
count of the feedback information increases by 1 each time
one piece of first information is sent.

The candidate time-frequency resource information of the
PSFCH includes candidate time domain resource informa-
tion of the PSFCH and candidate frequency domain resource
information of the PSFCH.

In one embodiment, the configuration information of the
PSFCH may indicate a length of a time window, a start
position of the time window, and a start position bitmap of
the PSFCH in the time window, to configure a candidate
time domain resource of the PSFCH. The time window may
start from an L™ slot after a slot in which the second user
equipment 102 has received the first information sent by the
first user equipment 101, and the length of the time window
is M consecutive slots, where L is a positive integer greater
than or equal to 0, and M is a positive integer greater than
or equal to 1. A start point position of the time window may
be located at a boundary of the slot, or may be located at a
symbol of the slot. The first user equipment 101 may
indicate a start point position of the PSFCH in the time
window by using a bitmap (bitmap). As shown in FIG. 6, the
length M of the time window is two slots, the time window
includes four start points, and the start points in the time
window may be represented as b,b,b,b;=0101, that is, the
second start point and the fourth start point in the time
window may be used for PSFCH access.

In one embodiment, the configuration information of the
PSFCH may alternatively indicate a length of a time window
and a start position of the time window, to configure a
candidate time domain resource of the PSFCH. For example,
the configuration information of the PSFCH may indicate a
slot in 0-L as the start position of the time window, where L.
is a positive integer not greater than 16. For example, if the
length M of the time window is two slots, and the start
position of the time window is 5, it may indicate that start
points in the fifth slot and the sixth slot after the slot in which
the second user equipment 102 has received the first infor-
mation sent by the first user equipment 101 may be used for
PSFCH access.

In one embodiment, the configuration information of the
PSFCH may further indicate a length of a time window and
a start position bitmap of the PSFCH in the time window, to
configure a candidate time domain resource of the PSFCH.
For example, if the length M of the time window is two slots,
the time window includes four start points, and the start
points in the time window may be represented as
bob,b,b;=0101, the PSFCH may be accessed at the second
start point and the fourth start point in the first slot and the
second slot after the slot in which the second user equipment
102 has received the first information sent by the first user
equipment 101, and the PSFCH may further be accessed at
the second start point and the fourth start point in the third
slot and the fourth slot after the slot in which the second user
equipment 102 has received the first information sent by the
first user equipment 101.

In one embodiment, the configuration information of the
PSFCH may indicate an offset of a start resource block RB,
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a quantity of RBs, and a quantity of candidate frequency
domain resources, to configure a candidate frequency
domain resource of the PSFCH. The offset of the start RB is
used to indicate an RB index of the candidate frequency
domain resource in a configuration resource pool relative to
a resource pool boundary. For example, as shown in FIG. 7,
the resource pool of the PSFCH is located in a bandwidth
RB 10 to a bandwidth RB 15, the offset of the start RB of
the PSFCH is 2, the quantity of RBs is 1, and the quantity
of candidate frequency domain resources is 3. In this case,
the candidate frequency domain resources of the PSFCH are
RBs 12 to 14.

The repetition quantity information of the configuration
information is used to indicate a quantity of times that the
configuration information of the PSFCH can be repeatedly
used. If the first user equipment 101 periodically sends the
data or the information to the second user equipment 102, or
the first user equipment 101 wants to use the same configu-
ration information of the PSFCH, the first user equipment
101 may determine, by configuring a quantity T, of repeti-
tions of the configuration information, that the current
configuration information of the PSFCH can be repeatedly
used. For example, the first user equipment 101 sends the
data or the information to the second user equipment at a
periodicity t. When sending the data or the information for
the first time, the first user equipment 101 may include the
configuration information of the PSFCH in sidelink control
information (sidelink control information, SCI), where the
configuration information of the PSFCH includes the quan-
tity of repetitions T, of the configuration information. There-
fore, in the data or the information sent T,-1 times subse-
quently, the configuration information of the PSFCH does
not need to be sent. The second user equipment 102 may also
indicate or configure the candidate time-frequency resource
of'the PSFCH based on the configuration information that is
of the PSFCH and that is sent for the first time, to reduce
signaling overheads. Two or more bits may be used to
indicate the repetition quantity information of the configu-
ration information. For example, the repetition quantity
information of the configuration information is set to 00, to
indicate that the feedback control information of the first
information does not need to be repeatedly sent. For
example, the repetition quantity information of the configu-
ration information may alternatively be set to infinity. If the
repetition quantity information of the configuration infor-
mation is set to infinity, the first user equipment may further
send configuration release information to the second user
equipment, to release the configuration information of the
PSFCH. On the other hand, regardless of whether the
quantity of repetitions is set to a specific value or infinity, if
the second user equipment receives new configuration infor-
mation that is of the PSFCH and that is sent by the first user
equipment, the second user equipment updates the previous
configuration information of the PSFCH, and uses the new
configuration information of the PSFCH.

Operation 402: The first user equipment 101 sends the
configuration information of the PSFCH to the second user
equipment 102.

The first user equipment 101 may send the configuration
information of the PSFCH to the second user equipment 102
through the PSCCH or the PSSCH.

Operation 403: The second user equipment 102 deter-
mines the resource pool of the PSFCH based on the con-
figuration information of the PSFCH.

It should be noted that the second user equipment 102
may determine the resource pool of the PSFCH based on the
identifier information of the resource pool of the PSFCH in
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the configuration information of the PSFCH. The identifier
information of the resource pool of the PSFCH may include
an identifier of at least one resource pool of the PSFCH.

Operation 404: The second user equipment 102 deter-
mines the candidate time-frequency resource in the resource
pool based on the configuration information of the PSFCH.

It should be noted that the second user equipment 102
may determine the candidate time-frequency resource in the
resource pool based on the candidate time-frequency
resource information of the PSFCH in the configuration
information of the PSFCH. The candidate time-frequency
resource information of the PSFCH includes the candidate
time domain resource information of the PSFCH and the
candidate frequency domain resource information of the
PSFCH.

In one embodiment, the second user equipment 102 may
determine a candidate time domain resource of the PSFCH
based on a length of a time window, a start position of the
time window, and a start position bitmap in the time window.
In one embodiment, the second user equipment 102 may
alternatively determine a candidate time domain resource of
the PSFCH based on a length of a time window and a start
position of the time window. In one embodiment, the second
user equipment 102 may alternatively determine a candidate
time domain resource of the PSFCH based on a length of a
time window and a start position bitmap in the time window.

In one embodiment, the second user equipment 102 may
configure a candidate frequency domain resource of the
PSFCH based on an offset of a start RB, a quantity of RBs,
and a quantity of candidate frequency domain time-fre-
quency resources.

Operation 405: The second user equipment 102 sends the
feedback control information to the first user equipment 101
on the candidate time-frequency resource indicated or con-
figured by using the configuration information of the
PSFCH.

Further, the second user equipment 102 performs detec-
tion on a channel on which the candidate time-frequency
resource indicated or configured by using the configuration
information of the PSFCH is located; and if a channel on
which a first candidate time-frequency resource is located is
idle, the second user equipment sends the feedback control
information to the first user equipment 101 on the first
candidate time-frequency resource. The channel on which
the candidate time-frequency resource is located is a part of
the BWP, and the first candidate time-frequency resource
may be a candidate time-frequency resource whose start
position is located in the front. A detection manner may be
listen before talk (LBT), clear channel assessment (CCA), or
another detection manner.

Further, if the configuration information of the PSFCH in
the PSCCH or the PSSCH of the first user equipment 101
does not include the format information of the PSFCH, or
the first user equipment 101 does not send the configuration
information of the PSFCH to the second user equipment
102, the second user equipment 102 may determine the
format of the PSFCH based on an MCS or an SCS of the first
information, or the quantity of OFDM symbols of the
PSFCH.

It should be noted that the MCS and the SCS of the first
information may be configured by a base station for the first
user equipment 101 and the second user equipment 102, or
may be configured by the first user equipment 101 for the
first information based on a current channel state and then
sent to the second user equipment 102 by using SCI. The
first user equipment 101 and the second user equipment 102
may prestore a correspondence between the format of the
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PSFCH and the MCS or the SCS, and the second user
equipment 102 may determine the format of the PSFCH
based on the correspondence.

For example, if the first user equipment 101 configures a
relatively high modulation order (for example, 64QAM or
256QAM) or uses a relatively high code rate (for example,
¥4) for the first information, the PSFCH may use the second
format. If the first user equipment 101 configures a relatively
low modulation order (for example, BPSK or QPSK) or uses
a relatively low code rate (for example, %) for the first
information, the PSFCH may use the first format.

For example, if the SCS configured by the first user
equipment 101 for the first information is greater than a third
preset threshold (for example, 30 KHz), the PSFCH may use
the first format. If the SCS configured by the first user
equipment 101 for the first information is less than or equal
to the third preset threshold (for example, 30 KHz), the
PSFCH may use the second format.

The second user equipment 102 may further determine the
format of the PSFCH based on the quantity of OFDM
symbols of the PSFCH in the SCI or the configuration
information of the PSFCH. For example, if the quantity of
OFDM symbols of the PSFCH is 2, the PSFCH may use the
second format. If the quantity of OFDM symbols of the
PSFCH is 14, the PSFCH may use the first format.

Further, if the configuration information of the PSFCH in
the PSCCH or the PSSCH of the first user equipment 101
does not include the quantity of OFDM symbols of the
PSFCH, or the first user equipment 101 does not send the
configuration information of the PSFCH to the second user
equipment 102, the second user equipment 102 may deter-
mine the quantity of OFDM symbols of the PSFCH based on
the MCS or the SCS of the first information, or the format
of the PSFCH. It should be noted that the MCS and the SCS
of the first information may be configured by a base station
for the first user equipment 101 and the second user equip-
ment 102, or may be configured by the first user equipment
101 for the first information based on a current channel state
and then sent to the second user equipment 102 by using
SCI. The first user equipment 101 and the second user
equipment 102 may prestore a correspondence between the
quantity of OFDM symbols of the PSFCH and the MCS or
the SCS, and the second user equipment 102 may determine
the quantity of OFDM symbols of the PSFCH based on the
correspondence.

For example, if the first user equipment 101 configures a
relatively high modulation order (for example, 64QAM or
256QAM) or uses a relatively high code rate (for example,
¥4) for the first information, the PSFCH may use a relatively
small quantity of symbols (for example, 2 symbols). If the
first user equipment 101 configures a relatively low modu-
lation order (for example, BPSK or QPSK) for the first
information or uses a relatively low code rate (for example,
15), the PSFCH may use a relatively large quantity of
symbols (for example, 14 symbols).

For example, if the SCS configured by the first user
equipment 101 for the first information is greater than a third
preset threshold (for example, 30 KHz), the PSFCH may use
a relatively large quantity of symbols (for example, 14
symbols). If the SCS configured by the first user equipment
101 for the first information is less than or equal to the third
preset threshold (for example, 30 KHz), the PSFCH may use
a relatively small quantity of symbols (for example, 2
symbols).

The second user equipment 102 may further determine the
quantity of OFDM symbols of the PSFCH based on the
format of the PSFCH in the SCI or the configuration
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information of the PSFCH. For example, if the format of the
PSFCH is the second format, the PSFCH may use a rela-
tively small quantity of symbols (for example, 2 symbols).
If the PSFCH format is the first format, the PSFCH may use
a relatively large quantity of symbols (for example, 14
symbols).

Alternatively, the PSFCH may use a fixed format of the
PSFCH and a variable quantity of OFDM symbols of the
PSFCH, and the second user equipment 102 may determine
the quantity of OFDM symbols of the PSFCH based on the
MCS or the SCS of the first information. For example, the
format of the PSFCH is the first format, and the quantity of
OFDM symbols of the PSFCH may vary in {2, 4, 7, 14}. In
this case, a higher modulation order or a higher code rate of
the first information indicates a smaller quantity of symbols
used by the PSFCH. If a modulation scheme of the first
information is 256QAM and a code rate is 2, the PSFCH
uses 2 symbols. If the modulation scheme of the first
information is 64QAM and the code rate is %4, the PSFCH
uses 4 symbols. If the modulation scheme of the first
information is 16QAM and the code rate is %4, the PSFCH
uses 14 symbols.

Further, a quantity of second user equipments 102 may be
N, where N is a positive integer greater than or equal to 1,
and the configuration information of the PSFCH further
includes a candidate time-frequency resource offset.

When N=1, the method is applicable to the unicast
scenario. The candidate time-frequency resource offset is O.

When N>1, the method is applicable to the multicast
scenario. The candidate time-frequency resource offset may
include a candidate time domain offset and/or a candidate
frequency domain offset. The candidate time domain offset
may be used to configure the start position of the time
window, and the candidate frequency domain offset may be
used to configure the offset of the start RB.

In the multicast scenario, sequence identifiers of the N
second user equipments are preconfigured for the first user
equipment 101 and the N second user equipments 102. The
first user equipment 101 may configure a second candidate
time-frequency resource for the first second user equipment
according to the feedback control channel configuration
method in the unicast scenario. i” second user equipment
may determine a candidate time-frequency resource of the
i second user equipment based on the second candidate
time-frequency resource, the candidate time-frequency
resource offset, and a sequence identifier of the i second
user equipment, where 1<i<N.

Further, Candidate time-frequency resource of the i”
second user equipment=Second candidate time-frequency
resource+Candidate time-frequency resource
offset*Sequence identifier of the i second user equipment.

For example, as shown in FIG. 8, the first user equipment
101 sends the first information to the N second user equip-
ments in the slot n. The first information includes the SCI.
The SCI carries the configuration information of the
PSFCH. The configuration information of the PSFCH
includes the candidate time domain offset and/or the candi-
date frequency domain offset, and values of the candidate
time domain offset and the candidate frequency domain
offset are 4. RBs occupied by feedback control information
of the second user equipment whose sequence identifier is 1
are 1 to 4, and a quantity of slots is 1 to 4. RBs occupied by
feedback control information of the second user equipment
whose sequence identifier is 2 are 5 to 8, and the quantity of
slots is 5 to 8. The rest may be deduced by analogy.

The N second user equipments 102 may be sorted in
ascending or descending order of the identifiers of the N
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second user equipments, in ascending or descending order of
destination identifiers (Destination ID) of the N second user
equipments serving as data or information destinations, in
ascending or descending order of source identifiers (Source
ID) of the N second user equipments serving as feedback
information senders, in ascending or descending order of
priorities of the N second user equipments, and in ascending
or descending order of path losses between the N second
user equipments and the first user equipment. A person
skilled in the art should understand that the N second user
equipments may alternatively be sorted in another manner.
This is not specifically limited in this application.

The foregoing mainly describes the solutions provided in
the embodiments of this application from a perspective of
interaction between network elements. It may be understood
that, to implement the foregoing functions, the first user
equipment 101 or the second user equipment 102 includes
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
algorithm operations of the examples described in the
embodiments disclosed in this specification, 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 particular applications and design
constraints of the technical solutions. A person skilled in the
art may use different methods to implement the described
functions of each particular application, but it should not be
considered that the implementation goes beyond the scope
of this application.

In the embodiments of this application, the first user
equipment 101 and the second user equipment 102 may be
divided into function modules based on the foregoing
method examples. For example, each function module may
be obtained through division based on each corresponding
function, or two or more functions may be integrated into
one processing module. The integrated module may be
implemented in a form of hardware, or may be implemented
in a form of a software function module. It should be noted
that, in the embodiments of this application, division into the
modules is an example, and is merely logical function
division. During actual embodiment, another division man-
ner may be used.

For example, when the function modules are obtained
through division in an integrated manner, FIG. 9 is a
diagram of a structure of user equipment 90. The user
equipment 90 includes a determining module 901 and a
sending module 902. The determining module 901 is con-
figured to determine configuration information of a physical
sidelink feedback control channel PSFCH. The configura-
tion information of the PSFCH is used to indicate or
configure a candidate time-frequency resource of the
PSFCH, and the candidate time-frequency resource of the
PSFCH is used to carry feedback control information of first
information. The sending module 902 is configured to send
the configuration information of the PSFCH to second user
equipment.

In one embodiment, the configuration information of the
PSFCH includes one or more of the following information:
format information of the PSFCH, orthogonal frequency
division multiplexing OFDM symbol quantity information
of the PSFCH, identifier information of a resource pool of
the PSFCH, a quantity of bits of the feedback control
information, a quantity of codebooks of the feedback control
information, a codebook count of the feedback control
information, candidate time-frequency resource information
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of the PSFCH, and repetition quantity information of the
configuration information of the PSFCH.

In one embodiment, there is a correspondence between
the format information of the PSFCH and a modulation and
coding scheme MCS or a subcarrier spacing SCS of the first
information, or a quantity of OFDM symbols of the PSFCH.

In one embodiment, there is a correspondence between
the OFDM symbol quantity information of the PSFCH and
the MCS or the SCS of the first information, or a format of
the PSFCH.

In one embodiment, a quantity of second user equipments
is N. N is a positive integer greater than or equal to 1. The
configuration information of the PSFCH further includes a
candidate time-frequency resource offset, and the candidate
time-frequency resource offset is used to configure candidate
time-frequency resources of PSFCHs of the N second user
equipments.

In one embodiment, the sending module 902 is specifi-
cally configured to send the configuration information of the
PSFCH through a physical sidelink control channel PSCCH
or a physical sidelink shared channel PSSCH.

In one embodiment, as shown in FIG. 10, the user
equipment 90 further includes a receiving module 903. The
receiving module 903 is configured to receive, on the
candidate time-frequency resource indicated or configured
by using the configuration information of the PSFCH, the
feedback control information sent by the second user equip-
ment.

All related content of the operations in the foregoing
method embodiments may be cited in function description of
the corresponding function modules. Details are not
described herein again.

In this embodiment, the user equipment 90 is presented in
a form of the function modules obtained through division in
the integrated manner. The “module” herein may be a
specific ASIC, a circuit, a processor and a memory that
execute one or more software or firmware programs, an
integrated logic circuit, and/or another component that can
provide the foregoing functions. In a simple embodiment, a
person skilled in the art may figure out that the user
equipment 90 may be in a form shown in FIG. 2.

For example, the processor 201 in FIG. 2 may invoke the
computer execution instructions stored in the memory 203,
so that the user equipment 90 performs the feedback control
channel configuration method in the foregoing method
embodiment.

For example, functions/implementation processes of the
sending module 902, the determining module 901, and the
receiving module 903 in FIG. 10 may be implemented by the
processor 201 in FIG. 2 by invoking the computer execution
instructions stored in the memory 203. Alternatively, a
function/implementation process of the determining module
901 in FIG. 10 may be implemented by the processor 201 in
FIG. 2 by invoking the computer execution instructions
stored in the memory 203, and functions/implementation
processes of the sending module 902 and the receiving
module 903 in FIG. 10 may be implemented by the com-
munication interface 204 in FIG. 2.

Because the user equipment 90 provided in this embodi-
ment may perform the foregoing feedback control channel
configuration method. Therefore, for a technical effect that
can be achieved by the user equipment 90, refer to the
foregoing method embodiment. Details are not described
herein again.

In one embodiment, an embodiment of this application
further provides an apparatus (for example, the apparatus
may be a chip system). The apparatus includes a processor,
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configured to support the first user equipment 101 in imple-
menting the foregoing feedback control channel configura-
tion method, for example, determining configuration infor-
mation of a physical sidelink feedback control channel
PSFCH, and sending the configuration information of the
PSFCH to second user equipment. In a possible design, the
apparatus further includes a memory. The memory is con-
figured to store program instructions and data that are
necessary for the first user equipment. Certainly, the
memory may alternatively not be in the apparatus. When the
apparatus is the chip system, the apparatus may include a
chip, or may include a chip and another discrete component.
This is not specifically limited in this embodiment of this
application.

Alternatively, for example, when the function modules are
obtained through division in an integrated manner, FIG. 11
is a diagram of a structure of user equipment 110. The user
equipment 110 includes a receiving module 1101 and a
determining module 1102. The receiving module 1101 is
configured to receive configuration information of a PSFCH
from first user equipment. The configuration information of
the PSFCH is used to indicate or configure a candidate
time-frequency resource of the PSFCH, and the candidate
time-frequency resource of the PSFCH is used to carry
feedback control information of first information. The deter-
mining module 1102 is configured to determine a resource
pool of the PSFCH based on the configuration information
of the PSFCH. The determining module 1102 is further
configured to determine a candidate time-frequency
resource in the resource pool based on the configuration
information of the PSFCH.

In one embodiment, the configuration information of the
PSFCH includes one or more of the following information:
format information of the PSFCH, OFDM symbol quantity
information of the PSFCH, identifier information of a
resource pool of the PSFCH, a quantity of bits of the
feedback control information, a quantity of codebooks of the
feedback control information, a codebook count of the
feedback control information, candidate time-frequency
resource information of the PSFCH, and repetition quantity
information of the configuration information of the PSFCH.

In one embodiment, the user equipment 110 determines a
format of the PSFCH based on an MCS or an SCS of the first
information, or a quantity of OFDM symbols of the PSFCH.

In one embodiment, the user equipment 110 determines
the quantity of OFDM symbols of the PSFCH based on the
MCS or the SCS of the first information, or the format of the
PSFCH.

In one embodiment, a quantity of user equipments 110 is
N. N is a positive integer greater than or equal to 1. The
configuration information of the PSFCH further includes a
candidate time-frequency resource offset, and the candidate
time-frequency resource offset is used to configure the
candidate time-frequency resources of the PSFCH.

In one embodiment, as shown in FIG. 12, the user
equipment 110 further includes a sending module 1103.

The sending module 1103 is configured to send the
feedback control information to the first user equipment on
the candidate time-frequency resource indicated or config-
ured by using the configuration information of the PSFCH.

In one embodiment, the sending module 1103 is specifi-
cally configured to: perform detection on a channel on which
the candidate time-frequency resource indicated or config-
ured by using the configuration information of the PSFCH is
located; and if a channel on which a first candidate time-
frequency resource is located is idle, send, by the user
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equipment, the feedback control information to the first user
equipment on the first candidate time-frequency resource.

All related content of the operations in the foregoing
method embodiments may be cited in function description of
the corresponding function modules. Details are not
described herein again.

In this embodiment, the user equipment 110 is presented
in a form of the function modules obtained through division
in the integrated manner. The “module” herein may be a
specific ASIC, a circuit, a processor and a memory that
execute one or more software or firmware programs, an
integrated logic circuit, and/or another component that can
provide the foregoing functions. In a simple embodiment, a
person skilled in the art may figure out that the user
equipment 110 may be in a form shown in FIG. 2.

For example, the processor 201 in FIG. 2 may invoke the
computer execution instructions stored in the memory 203,
so that the user equipment 110 performs the feedback
control channel configuration method in the foregoing
method embodiment.

For example, functions/implementation processes of the
receiving module 1101, the sending module 1103, and the
determining module 1102 in FIG. 12 may be implemented
by the processor 201 in FIG. 2 by invoking the computer
execution instructions stored in the memory 203. Alterna-
tively, a function/implementation process of the determining
module 1102 in FIG. 12 may be implemented by the
processor 201 in FIG. 2 by invoking the computer execution
instructions stored in the memory 203, and functions/imple-
mentation processes of the receiving module 1101 and the
sending module 1103 in FIG. 12 may be implemented by the
communication interface 204 in FIG. 2.

Because the user equipment 110 provided in this embodi-
ment may perform the foregoing feedback control channel
configuration method. Therefore, for a technical effect that
can be achieved by the user equipment 110, refer to the
foregoing method embodiment. Details are not described
herein again.

In one embodiment, this application further provides an
apparatus (for example, the apparatus may be a chip sys-
tem). The apparatus includes a processor, configured to
support the user equipment 110 in implementing the fore-
going feedback control channel configuration method, for
example, receiving configuration information of a PSFCH
from first user equipment, and determining a resource pool
of the PSFCH and a candidate time-frequency resource in
the resource pool based on the configuration information of
the PSFCH. In a possible design, the apparatus further
includes a memory. The memory is configured to store
program instructions and data that are necessary for the user
equipment. Certainly, the memory may alternatively not be
in the apparatus. When the apparatus is the chip system, the
apparatus may include a chip, or may include a chip and
another discrete component. This is not specifically limited
in this embodiment of this application.

FIG. 13 is a composition diagram of a communication
system. As shown in FIG. 13, the communication system
130 may include user equipment 1301 and user equipment
1302. It should be noted that FIG. 13 is merely an accom-
panying drawing of an example, and network elements
included in the communication system 130 shown in FIG. 13
and a quantity of the network elements are not limited in this
embodiment of this application.

The user equipment 1301 has a function of the user
equipment 90 shown in FIG. 9 or FIG. 10, and may be
configured to: determine configuration information of a
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PSFCH, and send the configuration information of the
PSFCH to the user equipment 1302.

The user equipment 1302 has a function of the user
equipment 110 shown in FIG. 11 or FIG. 12, and may be
configured to: receive the configuration information of the
PSFCH from the user equipment 1301, determine a resource
pool of the PSFCH based on the configuration information
of the PSFCH, and determine a candidate time-frequency
resource in the resource pool based on the configuration
information of the PSFCH.

In one embodiment, the communication system 130 fur-
ther includes a base station 1303.

The base station 1303 may be configured to send an MCS
and/or an SCS of first information to the user equipment
1301 and/or the user equipment 1302.

It should be noted that all related content of the operations
in the foregoing method embodiments may be cited in
function description of corresponding network elements of
the communication system 130. Details are not described
herein again.

The foregoing description about embodiments allows a
person skilled in the art to clearly understand that, for the
purpose of convenient and brief description, division into
the foregoing function modules is merely used as an
example for description. In an actual application, the fore-
going functions can be allocated to different function mod-
ules for implementation based on a requirement. In other
words, an inner structure of an apparatus is divided into
different function modules to implement all or some of the
functions described above.

In the several embodiments provided in this application,
it should be understood that the disclosed apparatus and
method may be implemented in other manners. For example,
the described apparatus embodiment is merely an example.
For example, the module or unit division is merely logical
function division and may be other division in an actual
implementation. For example, a plurality of units or com-
ponents may be combined or integrated into another appa-
ratus, or some features may be ignored or not performed. In
addition, the displayed or discussed mutual couplings or
direct couplings or communication connections may be
implemented through some interfaces. The indirect cou-
plings or communication connections between the appara-
tuses or units may be implemented in an electronic form, a
mechanical form, or another form.

The units described as separate components may be or
may not be physically separate, and components displayed
as units may be one or more physical units, that is, may be
located in one place, or may be distributed on a plurality of
different places. Some or all of the units may be selected
based on an actual requirement to achieve an objective of the
solutions of the embodiments.

In addition, function units in the embodiments of this
application may be integrated into one processing unit, or
each of the units may exist alone physically, or two or more
units may be integrated into one unit. The integrated unit
may be implemented in a form of hardware, or may be
implemented in a form of a software function unit.

When the integrated unit is implemented in the form of a
software function unit and sold or used as an independent
product, the integrated unit may be stored in a readable
storage medium. Based on such an understanding, the tech-
nical solutions in the embodiments of this application essen-
tially, or the part contributing to the conventional technol-
ogy, or all or some of the technical solutions may be
implemented in a form of a software product. The software
product is stored in a storage medium and includes several
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instructions for instructing a device (which may be a single-
chip microcomputer, a chip, or the like) or a processor
(processor) to perform all or some of the operations of the
methods described in the embodiments of this application.
The storage medium includes any medium that can store
program code, for example, a USB flash drive, a removable
hard disk, a ROM, a RAM, a magnetic disk, or an optical
disc.
The foregoing description is merely specific embodiments
of'this application, but is not intended to limit the protection
scope of this application. Any variation or replacement
within the technical scope disclosed in this application shall
fall within the protection scope of this application. There-
fore, the protection scope of this application shall be subject
to the protection scope of the claims.
What is claimed is:
1. A feedback control channel configuration method,
comprising:
determining, by first user equipment, configuration infor-
mation of a physical sidelink feedback control channel
(PSFCH) to indicate or configure a candidate time-
frequency resource of the PSFCH, wherein the candi-
date time-frequency resource of the PSFCH is to carry
feedback control information of first information; and

sending, by the first user equipment, the configuration
information of the PSFCH to one or more second user
equipments.

2. The feedback control channel configuration method
according to claim 1, wherein the configuration information
of the PSFCH comprises one or more of format information
of the PSFCH, orthogonal frequency division multiplexing
(OFDM) symbol quantity information of the PSFCH, iden-
tifier information of a resource pool of the PSFCH, a
quantity of bits of the feedback control information, a
quantity of codebooks of the feedback control information,
a codebook count of the feedback control information,
candidate time-frequency resource information of the
PSFCH, or repetition quantity information of the configu-
ration information of the PSFCH.

3. The feedback control channel configuration method
according to claim 1, wherein there is a correspondence
between the format information of the PSFCH and at least
one of a modulation and coding scheme (MCS) or a sub-
carrier spacing (SCS) of the first information, or the OFDM
symbol quantity information of the PSFCH.

4. The feedback control channel configuration method
according to claim 1, wherein there is a correspondence
between the OFDM symbol quantity information of the
PSFCH and at least one of the MCS or the SCS of the first
information, or the format information of the PSFCH.

5. The feedback control channel configuration method
according to claim 1, wherein a quantity of the one or more
second user equipments is N, wherein N is a positive integer
greater than or equal to 1, and wherein the configuration
information of the PSFCH further comprises a candidate
time-frequency resource offset to configure candidate time-
frequency resources of PSFCHs of the one or more second
user equipments.

6. The feedback control channel configuration method
according to claim 1, wherein the sending, by the first user
equipment, the configuration information of the PSFCH to
one or more second user equipments comprises:

sending, by the first user equipment, the configuration

information of the PSFCH through a physical sidelink
control channel PSCCH or a physical sidelink shared
channel PSSCH to the one or more second user equip-
ments.
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7. The feedback control channel configuration method
according to claim 1, further comprising: receiving, by the
first user equipment on the candidate time-frequency
resource indicated or configured by using the configuration
information of the PSFCH, the feedback control information
sent by the one or more second user equipments.

8. A feedback control channel configuration method,
comprising:

receiving, by one or more second user equipments, con-

figuration information of a physical sidelink feedback
control channel (PSFCH) to indicate or configure a
candidate time-frequency resource of the PSFCH from
first user equipment, wherein the candidate time-fre-
quency resource of the PSFCH is to carry feedback
control information of first information;

determining, by the one or more second user equipments,

a resource pool of the PSFCH based on the configu-
ration information of the PSFCH; and

determining, by the one or more second user equipments,

the candidate time-frequency resource in the resource
pool based on the configuration information of the
PSFCH.

9. The feedback control channel configuration method
according to claim 8, wherein the configuration information
of the PSFCH comprises one or more of format information
of the PSFCH, orthogonal frequency division multiplexing
(OFDM) symbol quantity information of the PSFCH, iden-
tifier information of the resource pool of the PSFCH, a
quantity of bits of the feedback control information, a
quantity of codebooks of the feedback control information,
a codebook count of the feedback control information,
candidate time-frequency resource information of the
PSFCH, or repetition quantity information of the configu-
ration information of the PSFCH.

10. The feedback control channel configuration method
according to claim 8, wherein the one or more second user
equipments determine a format of the PSFCH based on at
least one of a modulation and coding scheme (MCS) or a
subcarrier spacing (SCS) of the first information, or the
OFDM symbol quantity information of the PSFCH.

11. The feedback control channel configuration method
according to claim 8, wherein the one or more second user
equipments determine a quantity of OFDM symbols of the
PSFCH based on at least one of the MCS or the SCS of the
first information, or the format information of the PSFCH.

12. The feedback control channel configuration method
according to claim 8, wherein a quantity of the one or more
second user equipments is N, wherein N is a positive integer
greater than or equal to 1, and wherein the configuration
information of the PSFCH further comprises a candidate
time-frequency resource offset to configure the candidate
time-frequency resource of the PSFCH.

13. The feedback control channel configuration method
according to claim 8, further comprising:

sending, by the one or more second user equipments, the

feedback control information to the first user equipment
on the candidate time-frequency resource indicated or
configured by using the configuration information of
the PSFCH.

14. The feedback control channel configuration method
according to claim 13, wherein the sending, by the one or
more second user equipments, the feedback control infor-
mation to the first user equipment on the candidate time-
frequency resource indicated or configured by using the
configuration information of the PSFCH comprises:

performing, by the one or more second user equipments,

detection on a channel on which the candidate time-
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frequency resource indicated or configured by using the
configuration information of the PSFCH is located;

in response to that a channel on which a first candidate
time-frequency resource is located is idle, sending, by
the one or more second user equipments, the feedback
control information to the first user equipment on the
first candidate time-frequency resource.

15. A user equipment, comprising:

a processor; and

a memory coupled to the processor to store instructions,

which when executed by the processor, cause the
processor to perform operations, the operations includ-
ing

determining configuration information of a physical side-

link feedback control channel (PSFCH) to indicate or
configure a candidate time-frequency resource of the
PSFCH, wherein the candidate time-frequency
resource of the PSFCH is to carry feedback control
information of first information; and

sending the configuration information of the PSFCH to

one or more second user equipments.

16. The user equipment according to claim 15, wherein
the configuration information of the PSFCH comprises one
or more of format information of the PSFCH, orthogonal
frequency division multiplexing (OFDM) symbol quantity
information of the PSFCH, identifier information of a
resource pool of the PSFCH, a quantity of bits of the
feedback control information, a quantity of codebooks of the
feedback control information, a codebook count of the
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feedback control information, candidate time-frequency
resource information of the PSFCH, or repetition quantity
information of the configuration information of the PSFCH.

17. The user equipment according to claim 15, wherein
there is a correspondence between the format information of
the PSFCH and at least one of a modulation and coding
scheme (MCS) or a subcarrier spacing (SCS) of the first
information, or the OFDM symbol quantity information of
the PSFCH.

18. The user equipment according to claim 15, wherein
there is a correspondence between the OFDM symbol quan-
tity information of the PSFCH and at least one of the MCS
or the SCS of the first information, or the format information
of the PSFCH.

19. The user equipment according to claim 15, wherein a
quantity of the one or more second user equipments is N,
wherein N is a positive integer greater than or equal to 1, and
wherein the configuration information of the PSFCH further
comprises a candidate time-frequency resource offset to
configure candidate time-frequency resources of PSFCHs of
the N second user equipments.

20. The user equipment according to claim 15, wherein
the sending the configuration information of the PSFCH to
one or more second user equipments comprises sending the
configuration information of the PSFCH through a physical
sidelink control channel PSCCH or a physical sidelink
shared channel PSSCH to the one or more second user
equipments.



