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COMMUNICATION METHOD AND APPARATUS

[0001] This application claims priority to Chinese Patent Application No. 202010791671.X,
filed with the China National Intellectual Property Administration on August 7, 2020 and entitled
"COMMUNICATION METHOD AND APPARATUS", which is incorporated herein by reference

in its entirety.

TECHNICAL FIELD

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

to a communication method and apparatus.

BACKGROUND

[0003] Sidelink (sidelink, SL) communication is a communication manner in which objects
are directly connected to each other. Different from a conventional communication manner in
which communication data between devices needs to pass through a network device, in sidelink
communication, devices are allowed to directly transmit communication data to each other. A
device sending communication data sends communication data to a receiving device, and a device
receiving communication data receives the communication data from the sending device.

[0004] In some scenarios in the conventional technology, a device may perform sidelink
communication without direct participation of a network device, and therefore the device may
determine a communication resource used to perform sidelink communication. For example,
before a device sending data (denoted as TX UE) in sidelink communication sends sidelink
communication data to a device receiving data (denoted as RX UE), the TX UE may send request
information to another device, and determine, based on communication resource information fed
back by the another device based on the request information, a communication resource that can
be used when the TX UE sends the sidelink communication data to the RX UE.

[0005] However, in the conventional technology, after the TX UE sends the request
information, if the another device does not receive the request information or cannot feed back a
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communication resource for the TX UE, the TX UE needs to wait for a relatively long time or
repeatedly send the request information a plurality of times before continuing to determine the
communication resource in another manner, which increases a delay generated when a device
determines a communication resource used during sidelink communication, and reduces

communication efficiency of the device during sidelink communication.

SUMMARY

[0006] This application provides a communication method and apparatus, to resolve a
technical problem in the conventional technology that a delay generated when a device determines
a communication resource used during sidelink communication is relatively large, thereby
improving communication efficiency of the device during sidelink communication.

[0007] A first aspect of this application provides a communication method. For a first device
and a third device in sidelink communication, before sending sidelink communication data to the
third device, the first device receives second information sent by a second device, where the second
information indicates that the second device can provide resource assistance information for the
first device. Therefore, before performing sidelink communication, the first device determines that
the second device can provide the resource assistance information for the first device, so that the
first device can use the resource assistance information sent by the second device as a reference to
finally determine a communication resource used when the first device performs sidelink
communication with the third device, thereby improving communication efficiency of the first
device during sidelink communication. The communication resource includes a time resource, a
frequency resource, a time-frequency resource, and/or the like. In a specific implementation of this
embodiment, the second device capable of providing the resource assistance information can
actively send the second information to the first device to indicate, to the first device through the
second information, that the second device can provide the resource assistance information,
thereby reducing information exchange between the first device and the second device, and further
improving communication efficiency of the first device.

[0008] In an embodiment of the first aspect of this application, before receiving the second
information sent by the second device, and before sending the sidelink communication data to the

third device, the first device may further actively send first information to the second device to
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request to obtain the resource assistance information from the second device. Subsequently, after
receiving the first information, the second device may send the second information to the first
device, so that if the first device receives the second information after sending the first information,
the first device can at least determine, based on the second information, that the second device
receives the first information, thereby ensuring reliability of the second information sent by the
first device. In addition, the first device can determine, based on the second information, whether
the second device provides the resource assistance information, so that the first device can follow
up the second information in time to determine whether to continue to wait for the resource
assistance information sent by the second device, or give up, as soon as possible, waiting for the
second device to send the resource assistance information, so as to reduce a delay caused when the
terminal device keeps waiting for the second device to provide the resource assistance information,
thereby ensuring a delay requirement in data transmission, improving communication efficiency
and transmission reliability of the first device during sidelink communication, and further
improving spectrum utilization.

[0009] In an embodiment of the first aspect of this application, the second information may be
used to indicate whether the second device provides the resource assistance information for the
first device. When the second device determines that the second device can provide the resource
assistance information for the first device, the second information sent by the second device
indicates that the second device provides the resource assistance information for the first device.
When the second device determines that the second device cannot provide the resource assistance
information for the first device, the second information sent by the second device indicates that
the second device does not provide the resource assistance information for the first device. After
receiving the second information, the first device may determine, based on the second information,
whether the second device can provide the resource assistance information for the first device.
[0010] Alternatively, the second information is only used to indicate that the second device
provides the resource assistance information for the first device. If the first device does not receive
the second information, it indicates that the second device does not provide the resource assistance
information for the second device. When the second device determines that the second device can
provide the resource assistance information for the first device, the second information sent by the
second device indicates that the second device provides the resource assistance information for the
first device. When the second device determines that the second device cannot provide the resource
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assistance information for the first device, the second device may not send the second information
to the first device. When the first device does not receive the second information in a period of
time, the first device may determine at least the following: the second device does not receive the
first information, or the second device does not provide the resource assistance information for the
first device. In this case, the first device may send the first information to the second device again,
or send the first information to another device, or determine, in another manner, a resource used
when the first device performs sidelink communication.

[0011] In an embodiment of the first aspect of this application, the second information sent by
the second device to the first device is carried by a first channel, and the first channel may be a
PSFCH. In this case, the PSFCH carries the second information, so that this embodiment is easy
to implement and is universal. Alternatively, the first channel may be a newly defined channel, and
the newly defined channel may be, for example, a PSRCH. In this case, the second information is
carried by the new channel, so that expression of another existing channel is not affected when the
newly added second information in this embodiment is exchanged.

[0012] In an embodiment of the first aspect of this application, when the second information
is carried by the first channel and the second information can be used to indicate whether the
second device provides the resource assistance information for the first device, the second
information may correspond to different sequence cyclic shift values of the first channel to indicate
"yes" or "no". For example, when the second information indicates that the second device provides
the resource assistance information for the first device, the second information may correspond to
a first sequence cyclic shift value of the first channel; or when the second information indicates
that the second device does not provide the resource assistance information for the first device, the
second information corresponds to a second sequence cyclic shift value of the first channel.
[0013] Alternatively, when the second device is carried by the first channel and the second
information is used to indicate that the second device provides the resource assistance information
for the first device, the second information may correspond to a sequence cyclic shift value of the
first channel to perform indication. For example, when the second information indicates that the
second device provides the resource assistance information for the first device, the second
information may correspond to a third sequence cyclic shift value of the first channel.

[0014] In an embodiment of the first aspect of this application, when the first channel carrying
the second information is the PSFCH, the second information is specifically carried in a first
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resource set. A resource set used for transmitting a PSFCH resource that carries the second
information is denoted as the first resource set, and a resource set used for transmitting a PSFCH
resource that carries an HARQ-ACK is denoted as a second resource set. Therefore, the first
resource set and the second resource are complementary sets of each other in terms of PSFCH
resource. The first resource set may be specifically indicated in a form of a bitmap. In this
embodiment, a complementary set of resources of the resource set used for transmitting the PSFCH
resource that carries the HARQ-ACK is properly used to improve spectrum utilization efficiency.
In addition, the complementary set of resources can be used to transmit the second information,
thereby providing transmission reliability of the first device.

[0015] In an embodiment of the first aspect of this application, it is denoted that the first device
sends the first information to the second device in a first slot and the second device sends the
second information to the first device in a second slot (which may be understood as that the first
device receives the second information from the second device in the second slot). In this case, a
relative relationship between the first slot and the second slot may meet at least the following
condition: the second slot is the 1% slot that includes the PSFCH and that is after a slot in which
the last symbol of the first information is located, or the second slot may be the 1% slot that includes
the PSFCH and that is at an interval of N time units from the first slot, or a time interval between
the first slot and the second slot is N time units.

[0016] In an embodiment of the first aspect of this application, the second information sent by
the second device to the first device may be carried in a resource set used for transmitting the first
channel. The resource set used for transmitting the first channel and a resource set used for
transmitting the PSFCH are configured independently, and optionally, may be configured through
frequency division multiplexing.

[0017] In an embodiment of the first aspect of this application, the second information may
correspond to one or more bits of the first channel, where the one or more bits may be used to
simultaneously indicate whether the second device provides the resource assistance information
for the first device or indicate that the second device provides the resource assistance information
for the first device, and indicate whether the second device successfully receives data sent by the
first device. Therefore, the second device may not need to use different resources to distinguish
between HARQ information and the second information that are sent by the second device, but
carries the HRAR information and the second information by jointly using one or more bits. In
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addition, the second information provided in this embodiment may be carried in a resource set
used for transmitting a PSFCH resource.

[0018] In an embodiment of the first aspect of this application, it is denoted that the first device
sends the first information to the second device in a first slot and the second device sends the
second information to the first device in a second slot (the first device receives the second
information from the second device in the second slot). A relative relationship between the first
slot and the second slot may meet at least the following condition: the second slot is the 1% slot
that includes the PSFCH and that is after a time interval of the first slot plus M time units, or a
time interval between the first slot and the second slot is M time units. The time interval is
configured in a resource pool, and the slot may be a logical slot in the resource pool, or may be a
physical slot in the resource pool and outside the resource pool.

[0019] In an embodiment of the first aspect of this application, after the first device receives
the second information sent by the second device (which may be understood as that the first device
receives the second information from the second device), where the second information indicates
that the second device provides the resource assistance information for the first device, the second
device may no longer send the second information to the first device in a subsequent second time
period, but the first device can receive the resource assistance information periodically sent by the
second device. In other words, if the first device receives the second information from the second
device, and the second information indicates that the second device provides the resource
assistance information for the first device, the first device receives the periodical resource
assistance information from the second device. This embodiment may be applied to a scenario in
which the first device may frequently request to obtain the resource assistance information from a
same second device in a short time, to reduce communication overheads and signaling overheads
caused by frequent signaling interaction between the first device and the second device.

[0020] In an embodiment of the first aspect of this application, after the first device sends the
first information to the second device, if the first device receives the second information sent by
the second device and the second information indicates that the second device does not provide
the resource assistance information for the first device, the first device may determine the resource
assistance information in another manner or determine a communication resource without using
the resource assistance information.

[0021] Alternatively, after the first device sends the first information to the second device, if
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the first device does not receive, in a first time period, the second information sent by the second
device, the first device may determine the resource assistance information in another manner or
determine a communication resource without using the resource assistance information.

[0022] The another manner includes: the first device sends the first information to a fourth
device, the first device resends the first information to the second device, and so on. The fourth
device is a device other than the first device and the second device.

[0023] In an embodiment of the first aspect of this application, after the first device receives
the second information sent by the second device, a connection relationship may be established
between the first device and the second device, and the established connection relationship is
maintained between the first device and the second device in the second time period. Specifically,
if the first device sends the first information to the second device to request the second device to
provide the resource assistance information for the first device, the second device may not send
the second information to the first device to indicate that the second device can provide the
resource assistance information for the first device, but directly sends the resource assistance
information to the first device, so that the second device can continuously provide the resource
assistance information for the first device, and in particular, directly provide the resource
assistance information for the first device without sending the second information, thereby
reducing information exchange between the first device and the second device, and further
improving communication efficiency.

[0024] In an embodiment of the first aspect of this application, the connection relationship
established between the first device and the second device in the second time period may be
disconnected through signaling indication. For example, based on the foregoing embodiment, the
communication method further includes: The first device receives interrupt information sent by
the second device, where the interrupt information is used to indicate that the second device stops
sending the resource assistance information to the first device based on the first information in the
second time period.

[0025] After the connection relationship is established between the first device and the second
device, the second device may send the interrupt information to the first device, so that after
receiving the interrupt information, the first device disconnects the connection relationship
established between the first device and the second device. In other words, the terminal
information is used to indicate that the connection relationship fails. After this, if the first device
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sends the first information to the second device again, the second device further needs to send the
second information to the first device before sending the resource assistance information to the
first device again. In other words, in this case, after sending the first information, the first device
needs to wait for the second information to determine that the second device provides the resource
assistance information for the first device.

[0026] Alternatively, in another implementation, based on the foregoing embodiment, the
method further includes: The first device receives interrupt information sent by the second device,
where the interrupt information is used to indicate that the second device stops sending the resource
assistance information to the first device in the second time period; or the first device sends the
interrupt information to the second device.

[0027] After the connection relationship is established between the first device and the second
device, the second device may send the interrupt information to the first device, so that after
receiving the interrupt information, the first device disconnects the connection relationship
established between the first device and the second device. Alternatively, the first device may send
the interrupt information to the second device, so that after receiving the interrupt information, the
second device disconnects the connection relationship established between the first device and the
second device. After this, if the first device sends the first information to the second device again,
the second device further needs to send the second information to the first device before sending
the resource assistance information to the first device again.

[0028] In an embodiment of the first aspect of this application, the first information is carried
in signaling sent by the first device to the second device, and the signaling is sidelink control
information SCI or a MAC CE. The SCI includes first-level SCI and/or second-level SCI.
Optionally, the signaling further includes one of a PSCCH (physical sidelink control channel), a
PSSCH (physical sidelink shared channel), PC5 RRC, MAC, RRC, a SIB, and a MIB.

[0029] A second aspect of this application provides a communication method. A second device
capable of providing resource assistance information can actively send second information to a
first device to indicate, to the first device through the second information, that the second device
can provide the resource assistance information, thereby reducing information exchange between
the first device and the second device, and further improving communication efficiency of the first
device. The second information indicates that the second device can provide the resource
assistance information for the first device. Therefore, before performing sidelink communication,

8



10

15

20

25

30

the first device determines that the second device can provide the resource assistance information
for the first device, so that the first device can use the resource assistance information sent by the
second device as a reference to finally determine a communication resource used when the first
device performs sidelink communication with a third device, thereby improving communication
efficiency of the first device during sidelink communication. The communication resource
includes a time resource, a frequency resource, a time-frequency resource, and/or the like.

[0030] In an embodiment of the second aspect of this application, for the first device and the
third device in sidelink communication, before sending sidelink communication data to the third
device, the first device may further actively send first information to the second device to request
to obtain the resource assistance information from the second device. Before receiving the first
information, the second device may send the second information to the first device, so that if the
first device receives the second information after sending the first information, the first device can
at least determine, based on the second information, that the second device receives the first
information, thereby ensuring reliability of the second information sent by the first device. In
addition, the first device can determine, based on the second information, whether the second
device provides the resource assistance information, so that the first device can follow up the
second information in time to determine whether to continue to wait for the resource assistance
information sent by the second device, or give up, as soon as possible, waiting for the second
device to send the resource assistance information, so as to reduce a delay caused when the
terminal device keeps waiting for the second device to provide the resource assistance information,
thereby ensuring a delay requirement in data transmission, improving communication efficiency
and transmission reliability of the first device during sidelink communication, and further
improving spectrum utilization.

[0031] In an embodiment of the second aspect of this application, the second information may
be used to indicate whether the second device provides the resource assistance information for the
first device. When the second device determines that the second device can provide the resource
assistance information for the first device, the second information sent by the second device
indicates that the second device provides the resource assistance information for the first device.
When the second device determines that the second device cannot provide the resource assistance
information for the first device, the second information sent by the second device indicates that
the second device does not provide the resource assistance information for the first device. After
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receiving the second information, the first device may determine, based on the second information,
whether the second device can provide the resource assistance information for the first device.
[0032] Alternatively, the second information is only used to indicate that the second device
provides the resource assistance information for the first device. If the first device does not receive
the second information, it indicates that the second device does not provide the resource assistance
information for the second device. When the second device determines that the second device can
provide the resource assistance information for the first device, the second information sent by the
second device indicates that the second device provides the resource assistance information for the
first device. When the second device determines that the second device cannot provide the resource
assistance information for the first device, the second device may not send the second information
to the first device. When the first device does not receive the second information in a period of
time, the first device may determine at least the following: the second device does not receive the
first information, or the second device does not provide the resource assistance information for the
first device. In this case, the first device may send the first information to the second device again,
or send the first information to another device, or determine, in another manner, a resource used
when the first device performs sidelink communication.

[0033] In an embodiment of the second aspect of this application, the second information sent
by the second device to the first device is carried by a first channel, and the first channel may be a
PSFCH. In this case, the PSFCH carries the second information, so that this embodiment is easy
to implement and is universal. Alternatively, the first channel may be a newly defined channel, and
the newly defined channel may be, for example, a PSRCH. In this case, the second information is
carried by the new channel, so that expression of another existing channel is not affected when the
newly added second information in this embodiment is exchanged.

[0034] In an embodiment of the second aspect of this application, when the second information
is carried by the first channel and the second information can be used to indicate whether the
second device provides the resource assistance information for the first device, the second
information may correspond to different sequence cyclic shift values of the first channel to indicate
"yes" or "no". For example, when the second information indicates that the second device provides
the resource assistance information for the first device, the second information may correspond to
a first sequence cyclic shift value of the first channel; or when the second information indicates
that the second device does not provide the resource assistance information for the first device, the
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second information corresponds to a second sequence cyclic shift value of the first channel.
[0035] Alternatively, when the second device is carried by the first channel and the second
information is used to indicate that the second device provides the resource assistance information
for the first device, the second information may correspond to a sequence cyclic shift value of the
first channel to perform indication. For example, when the second information indicates that the
second device provides the resource assistance information for the first device, the second
information may correspond to a third sequence cyclic shift value of the first channel.

[0036] In an embodiment of the second aspect of this application, when the first channel
carrying the second information is the PSFCH, the second information is specifically carried in a
first resource set. A resource set used for transmitting a PSFCH resource that carries the second
information is denoted as the first resource set, and a resource set used for transmitting a PSFCH
resource that carries an HARQ-ACK is denoted as a second resource set. Therefore, the first
resource set and the second resource are complementary sets of each other in terms of PSFCH
resource. The first resource set may be specifically indicated in a form of a bitmap. In this
embodiment, a complementary set of resources of the resource set used for transmitting the PSFCH
resource that carries the HARQ-ACK is properly used to improve spectrum utilization efficiency.
In addition, the complementary set of resources can be used to transmit the second information,
thereby providing transmission reliability of the first device.

[0037] In an embodiment of the second aspect of this application, it is denoted that the first
device sends the first information to the second device in a first slot and the second device sends
the second information to the first device in a second slot (which may be understood as that the
first device receives the second information from the second device in the second slot). In this case,
a relative relationship between the first slot and the second slot may meet at least the following
condition: the second slot is the 1% slot that includes the PSFCH and that is after a slot in which
the last symbol of the first information is located, or the second slot may be the 1*' slot that includes
the PSFCH and that is at an interval of N time units from the first slot, or a time interval between
the first slot and the second slot is N time units.

[0038] In an embodiment of the second aspect of this application, the second information sent
by the second device to the first device may be carried in a resource set used for transmitting the
first channel. The resource set used for transmitting the first channel and a resource set used for
transmitting the PSFCH are configured independently, and optionally, may be configured through
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frequency division multiplexing.

[0039] In an embodiment of the second aspect of this application, the second information may
correspond to one or more bits of the first channel, where the one or more bits may be used to
simultaneously indicate whether the second device provides the resource assistance information
for the first device or indicate that the second device provides the resource assistance information
for the first device, and indicate whether the second device successfully receives data sent by the
first device. Therefore, the second device may not need to use different resources to distinguish
between HARQ information and the second information that are sent by the second device, but
carries the HRAR information and the second information by jointly using one or more bits. In
addition, the second information provided in this embodiment may be carried in a resource set
used for transmitting a PSFCH resource.

[0040] In an embodiment of the second aspect of this application, it is denoted that the first
device sends the first information to the second device in a first slot and the second device sends
the second information to the first device in a second slot (the first device receives the second
information from the second device in the second slot). A relative relationship between the first
slot and the second slot may meet at least the following condition: the second slot is the 1% slot
that includes the PSFCH and that is after a time interval of the first slot plus M time units, or a
time interval between the first slot and the second slot is M time units. The time interval is
configured in a resource pool, and the slot may be a logical slot in the resource pool, or may be a
physical slot in the resource pool and outside the resource pool.

[0041] In an embodiment of the second aspect of this application, after the first device receives
the second information sent by the second device (which may be understood as that the first device
receives the second information from the second device), where the second information indicates
that the second device provides the resource assistance information for the first device, the second
device may no longer send the second information to the first device in a subsequent second time
period, but the first device can receive the resource assistance information periodically sent by the
second device. In other words, if the first device receives the second information from the second
device, and the second information indicates that the second device provides the resource
assistance information for the first device, the first device receives the periodical resource
assistance information from the second device. This embodiment may be applied to a scenario in
which the first device may frequently request to obtain the resource assistance information from a
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same second device in a short time, to reduce communication overheads and signaling overheads
caused by frequent signaling interaction between the first device and the second device.

[0042] In an embodiment of the second aspect of this application, after the first device receives
the second information sent by the second device, a connection relationship may be established
between the first device and the second device, and the established connection relationship is
maintained between the first device and the second device in the second time period. Specifically,
if the first device sends the first information to the second device to request the second device to
provide the resource assistance information for the first device, the second device may not send
the second information to the first device to indicate that the second device can provide the
resource assistance information for the first device, but directly sends the resource assistance
information to the first device, so that the second device can continuously provide the resource
assistance information for the first device, and in particular, directly provide the resource
assistance information for the first device without sending the second information, thereby
reducing information exchange between the first device and the second device, and further
improving communication efficiency.

[0043] In an embodiment of the second aspect of this application, the connection relationship
established between the first device and the second device in the second time period may be
disconnected through signaling indication. For example, based on the foregoing embodiment, the
communication method further includes: The first device receives interrupt information sent by
the second device, where the interrupt information is used to indicate that the second device stops
sending the resource assistance information to the first device based on the first information in the
second time period.

[0044] After the connection relationship is established between the first device and the second
device, the second device may send the interrupt information to the first device, so that after
receiving the interrupt information, the first device disconnects the connection relationship
established between the first device and the second device. In other words, the terminal
information is used to indicate that the connection relationship fails. After this, if the first device
sends the first information to the second device again, the second device further needs to send the
second information to the first device before sending the resource assistance information to the
first device again. In other words, in this case, after sending the first information, the first device
needs to wait for the second information to determine that the second device provides the resource
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assistance information for the first device.

[0045] Alternatively, in another implementation, based on the foregoing embodiment, the
method further includes: The first device receives interrupt information sent by the second device,
where the interrupt information is used to indicate that the second device stops sending the resource
assistance information to the first device in the second time period; or the first device sends the
interrupt information to the second device.

[0046] After the connection relationship is established between the first device and the second
device, the second device may send the interrupt information to the first device, so that after
receiving the interrupt information, the first device disconnects the connection relationship
established between the first device and the second device. Alternatively, the first device may send
the interrupt information to the second device, so that after receiving the interrupt information, the
second device disconnects the connection relationship established between the first device and the
second device. After this, if the first device sends the first information to the second device again,
the second device further needs to send the second information to the first device before sending
the resource assistance information to the first device again.

[0047] In an embodiment of the second aspect of this application, the first information is
carried in signaling sent by the first device to the second device, and the signaling is sidelink
control information SCI or a MAC CE. The SCI includes first-level SCI and/or second-level SCI.
Optionally, the signaling further includes one of a PSCCH (physical sidelink control channel), a
PSSCH (physical sidelink shared channel), PC5 RRC, MAC, RRC, a SIB, and a MIB.

[0048] A third aspect of this application provides a communication method, including:

[0049] A first device sends first information to a second device, where the first information is
used to request to obtain resource assistance information.

[0050] If the first device does not receive second information in a first time period, the first
device sends the first information to a fourth device, or the first device sends the first information
to the second device, or the first device determines a communication resource without using the
resource assistance information, or the first device no longer waits to receive the second
information, or the first device resends the first information. The second information indicates that
the second device provides the resource assistance information for the first device, or the second
information is specifically used to indicate whether the second device provides the resource
assistance information for the first device, or the second information is the resource assistance
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information.

[0051] According to the communication method provided in this embodiment, for the first
device and a third device in sidelink communication, before sending sidelink communication data
to the third device, the first device sends the first information to the second device to request to
obtain the resource assistance information from the second device. However, if the first device
does not receive the second information in the first time period, the first device determines the
communication resource in another manner instead of keeping waiting for a response or the
resource assistance information of the second device, thereby reducing a delay. Moreover, in some
cases, it is assumed that the second device provides the resource assistance information for the
first device after an interval of a relatively long time. In this case, the resource assistance
information cannot provide a gain for the first device to determine the communication resource,
and the first device needs to determine the resource assistance information in another manner
immediately after the first time period. Therefore, this embodiment can also ensure a delay
requirement and reliability of data transmission, and improve time validity of the resource
assistance information.

[0052] In an implementation, the first time period may be configured by a network device, and
specifically, may be one of an RRC message, a MAC message, a MAC CE message, a MIB
message, and a SIB message. The first time period may be associated with a resource pool and
may be maintained by a timer of the first device. To be specific, the first device activates the timer
after sending the first message, where a length of the timer is the first time period, and the first
device waits to receive the second information in the first time period. The length of the timer is
configured by the network device.

[0053] For specific implementation of the first information and the second information, refer
to the description according to any implementation of the second aspect of this application. Details
are not described again.

[0054] A fourth aspect of this application provides a communication apparatus, which may be
configured to perform the communication method according to any implementation of the first
aspect of this application. The apparatus may include a processing module and a communication
module. The communication module may be configured to implement communication between
the communication apparatus and another apparatus, and the processing module may be
configured to perform the communication method according to any implementation of the first
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aspect.

[0055] In an embodiment of the fourth aspect of this application, the communication module
may be configured to receive second information from a second device.

[0056] In an embodiment of the fourth aspect of this application, the communication module
may be further configured to send first information to the second device.

[0057] For specific description of the first information and the second information, refer to the
description according to the first aspect of this application.

[0058] In an embodiment of the fourth aspect of this application, the communication module
is further configured to send the first information to a fourth device.

[0059] In an embodiment of the fourth aspect of this application, the communication module
may be further specifically configured to send the first information to the second device in a second
time period, and receive resource assistance information sent by the second device based on the
first information.

[0060] For technical effects achieved by the communication apparatus described in the fourth
aspect of this application, refer to the communication method corresponding to the first aspect.
Details are not described again.

[0061] A fifth aspect of this application provides a communication apparatus, which may be
configured to perform the communication method according to any implementation of the second
aspect of this application. The apparatus may include a processing module and a communication
module. The communication module may be configured to implement communication between
the communication apparatus and another apparatus, and the processing module may be
configured to perform the communication method according to any implementation of the second
aspect.

[0062] In an embodiment of the fifth aspect of this application, the communication module
may be configured to send second information to a first device.

[0063] In an embodiment of the fifth aspect of this application, the communication module
may be configured to receive first information sent by the first device.

[0064] For specific description of the first information and the second information, refer to the
description according to the second aspect of this application.

[0065] In an embodiment of the fifth aspect of this application, the communication module
may be further configured to send resource assistance information to the first device at least once
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in a second time period.

[0066] In an embodiment of the fifth aspect of this application, the communication module
may be further specifically configured to receive the first information from the first device in the
second time period. The processor may be configured to send the resource assistance information
to the second device based on the first information.

[0067] For technical effects achieved by the communication apparatus described in the fifth
aspect of this application, refer to the communication method corresponding to the second aspect.
Details are not described again.

[0068] A sixth aspect of this application provides a communication apparatus, which may be
configured to perform the communication method according to any implementation of the third
aspect of this application. The apparatus may include a processing module and a communication
module. The communication module may be configured to implement communication between
the communication apparatus and another apparatus, and the processing module may be
configured to perform the communication method according to any implementation of the first
aspect.

[0069] In an embodiment of the sixth aspect of this application, the communication module
may be configured to send first information to a second device. Subsequently, if the
communication module does not receive second information in a first time period, the
communication module is further configured to send the first information to a fourth device, or the
communication module is further configured to send the first information to the second device, or
the communication apparatus determines a communication resource without using resource
assistance information.

[0070] For technical effects achieved by the communication apparatus described in the sixth
aspect of this application, refer to the communication method corresponding to the third aspect.
Details are not described again.

[0071] According to a seventh aspect, an embodiment of this application provides a
communication apparatus, including a processor and a communication interface.

[0072] The communication interface is configured to implement communication between the
communication apparatus and an external connection.

[0073] The processor is configured to implement the method according to the first aspect, the
second aspect, the third aspect, the fourth aspect, the fifth aspect, or the sixth aspect.
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[0074] In a possible design, the communication apparatus further includes a memory.

[0075] The memory is configured to store a computer program. The processor executes the
computer program stored in the memory, so that the apparatus performs the method according to
the first aspect, the second aspect, the third aspect, the fourth aspect, the fifth aspect, or the sixth
aspect.

[0076] In a possible design, the communication apparatus further includes a transceiver.
[0077] The transceiver is configured to receive and transmit a message.

[0078] According to an eighth aspect, an embodiment of this application provides a computer-
readable storage medium, and the computer-readable storage medium stores a computer program.
When the computer program is run, the method according to the first aspect, the second aspect, or
the third aspect is implemented.

[0079] According to a ninth aspect, an embodiment of this application provides a chip,
including a processor and a communication interface.

[0080] The communication interface is configured to implement communication with another
device.

[0081] The processor is configured to read instructions to implement the method according to
the first aspect, the second aspect, or the third aspect.

[0082] According to a tenth aspect, an embodiment of this application provides a computer
program product, and the computer program product includes computer program code. When the
computer program code is executed by a computer, the computer is enabled to perform the method
according to the first aspect, the second aspect, or the third aspect.

[0083] According to an eleventh aspect, an embodiment of this application provides a
communication system. The communication system includes the communication apparatus
according to any implementation of the fourth aspect of this application to serve as a first device,
and the communication apparatus according to any implementation of the fifth aspect of this
application to serve as a second device; or includes the communication apparatus according to any
implementation of the sixth aspect of this application to serve as the first device, and the
communication apparatus according to any implementation of the fifth aspect of this application

to serve as the second device.
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BRIEF DESCRIPTION OF DRAWINGS

[0084] FIG. 1 is a schematic diagram of an architecture of a communication system to which
an embodiment of this application can be applied;

[0085] FIG. 2 is a schematic diagram of a V2X scenario applied to this application;

[0086] FIG. 3 is a schematic diagram of a slot structure used when a V2X communication
apparatus in a communication system performs sidelink communication;

[0087] FIG. 4 is a schematic diagram of another slot structure used when a V2X

communication apparatus performs sidelink communication;

[0088] FIG. 5 is a schematic diagram of performing sidelink communication by a terminal
device;
[0089] FIG. 6 is a schematic flowchart of an embodiment of a communication method

according to this application;

[0090] FIG. 6A is a schematic flowchart of an embodiment of a communication method
according to this application;

[0091] FIG. 7 is a schematic flowchart of an embodiment of a communication method
according to this application;

[0092] FIG. 7A is a schematic flowchart of an embodiment of a communication method
according to this application;

[0093] FIG. 8 is a schematic diagram of a slot structure;

[0094] FIG. 9 is a schematic flowchart of an embodiment of a communication method
according to this application;

[0095] FIG. 10 is a schematic flowchart of an embodiment of a communication method
according to this application;

[0096] FIG. 11 is a schematic flowchart of an embodiment of a communication method
according to this application;

[0097] FIG. 12 is a schematic flowchart of an embodiment of a communication method
according to this application;

[0098] FIG. 13 is a schematic flowchart of an embodiment of a communication method
according to this application;

[0099] FIG. 14 is a schematic flowchart of an embodiment of a communication method
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according to this application,;

[00100] FIG. 15 is a schematic flowchart of an embodiment of a communication method
according to this application,;

[00101] FIG. 16 is a schematic diagram of a structure of an embodiment of a communication
apparatus according to this application; and

[00102] FIG. 17 is a schematic diagram of a structure of an embodiment of a communication

apparatus according to this application.

DESCRIPTION OF EMBODIMENTS

[00103] Before embodiments of this application are introduced, an application scenario of this
application and a technical problem existing in the application scenario are described below with
reference to the accompanying drawings.

[00104] FIG. 1 is a schematic diagram of an architecture of a communication system to which
an embodiment of this application can be applied. The communication system shown in FIG. 1
includes a network device and at least one terminal device (for example, a terminal device 1 and a
terminal device 2 in FIG. 1), and the terminal device may be connected to the network device in a
wireless or wired manner. FIG. 1 is merely a schematic diagram, and 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. A quantity of network
devices and a quantity of terminal devices included in the mobile communication system are not
specifically limited in embodiments of this application.

[00105] In embodiments of this application, the network device may be an access device
wirelessly accessing the mobile communication system, and may be a base station (base station,
BS), for example, a NodeB (NodeB) in a third generation (third generation, 3G) communication
system, an evolved NodeB (evolved NodeB, eNodeB) in a Long Term Evolution (Long Term
Evolution, LTE) communication system, a gNodeB or gNB in a 5G mobile communication system,
a base station in a future mobile communication system, or an access node in a wireless fidelity
(wireless fidelity, Wi-Fi) system. A specific technology and a specific device form used by the
accessed network device are not limited in embodiments of this application.

[00106] In embodiments of this application, the terminal device may also be referred to as a
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terminal (terminal). The terminal device may be user equipment (user equipment, UE), a mobile
station (mobile station, MS), a mobile terminal device (mobile terminal, MT), or the like. The
terminal device may alternatively be a mobile phone (mobile phone), a tablet computer (Pad), a
computer with a wireless receiving/transmission function, a virtual reality (virtual reality, VR)
terminal device, an augmented reality (augmented reality, AR) terminal device, a wireless terminal
device in industrial control (industrial control), a wireless terminal device in self driving (self
driving), a wireless terminal device in remote medical surgery (remote medical surgery), a wireless
terminal device in a smart grid (smart grid), a wireless terminal device in transportation safety
(transportation safety), a wireless terminal device in a smart city (smart city), a wireless terminal
device in a smart home (smart home), a device in a V2X (vehicle to everything) system, or the
like.

[00107] To improve communication efficiency of the communication system and reduce
network load, the communication system shown in FIG. 1 includes some communication systems
including an LTE communication system and an NR communication system, and sidelink (sidelink,
SL) communication may be performed between terminal devices. The sidelink communication
herein may also be referred to as sidelink communication or sidelink communication. Sidelink
communication allows direct communication between the terminal devices. For example, in the
system shown in FIG. 1, it is assumed that the terminal device 1 can serve as a transmit end in
sidelink communication to send data to the terminal device 2, and the terminal device 2 can serve
as a receive end in sidelink communication to receive the data sent by the terminal device 1.
However, in the foregoing sidelink communication process, the network device does not directly
participate in the step of sending the data to the terminal device 2 by the terminal device 1, that s,
the data of the terminal device 1 directly reaching the terminal device 2 from the terminal device
1 without passing through the network device, thereby implementing direct end-to-end
transmission of the data. It should be noted that in addition to providing one-to-one communication,
sidelink communication may further provide a one-to-many sidelink communication manner, and
one-to-one sidelink communication and one-to-many sidelink communication may further be
divided into communication including a relay node and communication including no relay node.
The example in FIG. 1 of this application is described by using only one-to-one communication in
sidelink communication as an example, and a quantity of terminal devices and whether a relay
node is included in sidelink communication are not limited.
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[00108] In a special application scenario, FIG. 2 is a schematic diagram of a vehicle to
everything (vehicle to everything, V2X) scenario to which this application is applied. Specifically,
in the V2X scenario shown in FIG. 2, a V2X communication apparatus may be disposed on a
vehicle to enable the vehicle to perform communication. In this case, the V2X communication
apparatus disposed on each vehicle may serve as the terminal device shown in FIG. 1. In this way,
through the disposed V2X communication apparatus, the vehicle in the figure may perform vehicle
to vehicle (vehicle to vehicle, V2V) communication with another vehicle, perform vehicle to
pedestrian (vehicle to pedestrian, V2P) communication with another pedestrian, perform vehicle
to infrastructure (vehicle to infrastructure, V2I) communication with another roadside
infrastructure, or perform vehicle to network (vehicle to network, V2N) communication with a
communication network. V2X communication can implement omnidirectional connection and
efficient information exchange between the vehicle and each of a pedestrian, another vehicle, a
roadside device, and a network, to implement functions such as an information service, traffic
safety, and traffic efficiency. In addition, with development of the network technology and the
intelligent vehicle technology, the vehicle can implement increasingly richer functions through the
V2X communication apparatus. For example, the V2X communication apparatus can obtain
various information services through V2I and V2N, including traffic light information, information
about a vehicle in a nearby region, vehicle navigation information, emergency rescue information,
entertainment service information, and the like. Through V2V and V2P communication, the V2X
communication apparatus can obtain, in real time, information such as a vehicle speed, a location,
and a vehicle driving condition that are of a surrounding vehicle, and a pedestrian activity, and
implement a collision warning function by using an intelligent algorithm to prevent the vehicle
from encountering a traffic accident. The V2X communication apparatus can implement a function
such as vehicle speed guiding through V2I communication to improve traffic efficiency.

[00109] In various embodiments of this application, the V2X communication apparatus shown
in FIG. 2 may serve as the terminal device shown in FIG. 1, and sidelink communication performed
between V2X communication apparatuses is used as an example rather than a limitation. For
example, FIG. 3 is a schematic diagram of a slot structure used when a V2X communication
apparatus in a communication system performs sidelink communication. The communication
system may be, for example, a new radio (new radio, NR) communication system.

[00110] Specifically, in a case of a normal cyclic prefix (NCP), one time unit (slot, slot), a V2X
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slot structure may include 14 symbols. A quantity of symbols in one slot that are used to carry a
physical sidelink control channel (physical sidelink control channel, PSCCH) used for sidelink
communication may be configured in each resource pool, and may be specifically 2 or 3. For
example, in a slot shown in FIG. 3, a symbol 2 and a symbol 3 may be used to carry the PSCCH.
In addition, a quantity of candidate physical resource blocks (physical resource block) PRBs of
the PSCCH may also be configured in each resource pool. The PSCCH is carried in a subchannel,
and the PSCCH carries first-level sidelink control information (SCI). In addition, in each slot
shown in FIG. 3, the first symbol may be used for automatic gain control (AGC), the last symbol
is a guard interval, and the remaining symbols may be used to send data and second-level SCI.
[00111] In some communication systems, the V2X communication apparatus may also support
sidelink communication performed in a unicast manner, a multicast manner, or the like. The
communication system may be, for example, an NR communication system. When the V2X
communication apparatus performs unicast and multicast, a hybrid automatic repeat request
(hybrid automatic repeat request, HARQ) technology is also required to ensure correctness of data
transmitted through unicast and multicast.

[00112] The HARQ technology combines FEC with ARQ to encode a data block (or referred
to as a transport block (TB)), and then a transmit end sends an information bit and a part of
redundant bits at the first time of transmission. If a receive end can correctly perform decoding,
the receive end feeds back an ACK signal to the transmit end. After confirming that the receive
end successfully receives the corresponding information bit, the transmit end can consider that the
sent TB is successfully transmitted. However, if the receive end cannot correctly decode the
information bit, the receive end feeds back a NACK to the transmit end, and then the transmit end
further transmits a part of information bits and/or redundant bits to the receive end. This process
may be referred to as data retransmission. After receiving the retransmitted data, the receive end
performs decoding after combining the retransmitted data with the previously received data, and
if the receive cannot normally performs decoding in combination with the retransmitted redundant
bits, the transmit end performs retransmission. As a quantity of retransmissions increases, the
redundant bits continuously accumulate and a channel encoding rate continuously decreases, so
that a better decoding effect can be obtained.

[00113] When the V2X communication apparatus performs sidelink communication, HARQ
information transmitted by the receive end is carried by a feedback channel. The feedback channel
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may be a physical sidelink feedback channel (physical sidelink feedback channel, PSFCH).
Specifically, FIG. 4 is a schematic diagram of another slot structure used when a V2X
communication apparatus performs sidelink communication. In an example shown in FIG. 4 in
which a communication system has an NR V2X slot structure, a sequence-based PSFCH format
supporting one symbol may be used to carry a 1-bit ACK or a 1-bit NACK or carry only a NACK.
For example, a PSFCH resource may be periodically configured in a resource pool, and a
configuration periodicity of the PSFCH resource may be N slots, where N may be 0, 1, 2, or 4.
"N=0" indicates that there is no HARQ feedback resource, that is, HARQ feedback is disabled.
When N is 1, 2, or 4, it indicates that there is one PSFCH resource every 1, 2, or 4 slots. In the slot
shown in FIG. 4, "N=1" is used as an example. In addition, a time interval (feedback timing)
between a physical sidelink shared channel (physical sidelink shared channel, PSSCH) and a
PSFCH may be defined as follows: Assuming that the last symbol occupied for PSSCH
transmission is in a slot n, HARQ information corresponding to data carried by the PSSCH may
be in a slot (n+a), where a is a minimum positive integer greater than or equal to K, and K is a
minimum time interval between the PSSCH and the PSFCH, which may be 2 or 3.

[00114] Further, in the system shown in FIG. 1, although there may be no direct participation
of the network device when data is transmitted between terminal devices through sidelink
communication, a communication resource used when the terminal devices perform sidelink
communication with each other to send data and receive data still needs to be configured by the
network device in some scenarios. Therefore, the terminal device can perform sidelink
communication using a legal and appropriate communication resource or communication manner,
to improve sidelink communication efficiency of the terminal device, and prevent the resource
used by the terminal device in sidelink communication from interfering with another terminal
device or another communication manner.

[00115] There are two manners of obtaining a resource in a sidelink: a mode 1 and a mode 2.
In the mode 1, a terminal device sends request information to a network device such as a base
station, to obtain a resource. In the mode 2, a terminal device autonomously determines a resource,
and a resource selection manner includes sensing (sensing), partial sensing, or random selection.
[00116] In some cases, when a terminal device serving as a transmit end encounters relatively
large amount of interference due to some reasons when determining a communication resource
used for sidelink communication, reliability of data transmission cannot be ensured. For example,
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due to a hidden node, when performing sensing, the terminal device does not detect a resource
occupied by the hidden node, but a terminal device serving as a receive end can detect the resource
occupied by the hidden node. As a result, reliability of the data transmission is reduced, and a
probability of a transmission collision is increased. Alternatively, the terminal device cannot
determine a communication resource due to power saving, for example, the terminal device cannot
determine the communication resource through sending. Therefore, to enable a terminal device to
can still perform sidelink communication, and ensure reliability of data transmission, in some
technologies, the terminal device may send assistant resource request information to another
terminal device, to request the another terminal device to provide resource assistance information
for the terminal device, so that the terminal device can determine, based on the resource assistance
information provided by the another terminal device, a communication resource used by the
terminal device to perform sidelink communication performed, and finally can perform sidelink
communication.

[00117] For example, FIG. 5 is a schematic diagram of sidelink communication performed by
a terminal device. A terminal device sending data during sidelink communication is denoted as UE
1, and a terminal device receiving the data of the UE 1 is denoted as UE 2. To perform sidelink
communication with the UE 2, in S10, the UE 1 sends a resource assistance information request
to UE 3. The UE 3 may be a closest device around the UE 2, may be UE with a same type and
parameter as the UE 1, or may be the UE 2. Specific implementation of the UE 3 is not limited in
this application, and any UE can be used as the UE 3 provided that the UE can provide resource
assistance information for the UE 1. Subsequently, in S20, the UE 1 receives resource assistance
information sent by the UE 3, and in S30, uses the received resource assistance information as a
reference to determine a communication resource used by the UE 1 during sidelink communication
(actually, the resource assistance information sent by the UE 3 may or may not be used). Finally,
in S40, the UE 1 may send data to the UE 2 by using the determined communication resource to
perform sidelink communication.

[00118] However, in the technology shown in FIG. 5, after the UE 1 sends the resource
assistance information request to the UE 3 through S10, if the UE 3 does not receive the request,
or the UE 3 cannot provide the resource assistance information for the UE 1, or the UE 3 refuses
to provide the resource assistance information for the UE 1, the UE1 cannot receive the resource
assistance information through S20. In this case, the UE 1 either repeatedly sends the request to
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the UE 3 a plurality of times, or continues to wait for a relatively long time before giving up
obtaining the resource assistance information from the UE 3, and then continues to determine the
communication resource in another manner. In this process, the request sent by the UE 1 to the UE
3 is meaningless, and a delay generated when the UE 1 determines the communication resource
used during sidelink communication is further increased. Consequently, communication efficiency
of the UE 1 during sidelink communication is reduced.

[00119] Therefore, this application provides a communication method and apparatus. After a
terminal device that performs sidelink communication sends a resource assistance information
request, the terminal device that performs sidelink communication can determine, based on
feedback of a terminal device that receives the resource assistance information, whether the
terminal device can provide resource assistance information, so that not only reliability of to-be-
transmitted data can be ensured, but also a delay that is of the terminal device that performs
sidelink communication and that is caused when the terminal device that receives the resource
assistance information cannot provide the resource assistance information can be reduced, thereby
improving communication efficiency of the terminal device during sidelink communication.
[00120] Specific embodiments are used below to describe in detail the technical solutions of
this application. The following several specific embodiments may be combined with each other,

and a same or similar concept or process may not be described repeatedly in some embodiments.

Embodiment 1

[00121] FIG. 6 is a schematic flowchart of an embodiment of a communication method
according to this application. The method shown in FIG. 6 may be applied to a scenario shown in
FIG. 1 in which sidelink communication is performed between terminal devices. In addition, a
terminal device sending data during sidelink communication is denoted as a first device, and a
terminal device receiving data during sidelink communication is denoted as a third device.
Specifically, the method provided in this embodiment includes the following steps.

[00122] S101: The first device sends first information to a second device, where the first device
is used to request resource assistance information from the second device. Correspondingly, the
second device receives the first information from the first device.

[00123] Specifically, before performing sidelink communication, that is, before sending

sidelink communication data to the third device, the first device needs to determine an available
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communication resource, including a time domain resource, a frequency domain resource, a time-
frequency resource, and the like. To determine the communication resource, the first device may
request the resource assistance information from the second device. After the second device sends
the resource assistance information to the first device, the first device may refer to the received
resource assistance information to determine the communication resource. The second device may
be any device that can provide the resource assistance information for the first device, for example,
another terminal device located near the third device. The requesting the resource assistance
information may be understood as requesting resource information, requesting time-frequency
resource information, requesting time domain resource information, or requesting frequency
domain resource information. Requesting may be understood as obtaining, which is not limited in
this application. The resource assistance information may be understood as the time-frequency
resource information, the resource information, the time domain resource information, or the
frequency domain resource information.

[00124] Optionally, the first device may send, during sidelink communication, the first
information to the second device to request the resource assistance information. In this case, the
first information may be sent to a same second device or different second devices each time.
Alternatively, in some specific implementations, when the first device is a hidden node and cannot
obtain a reliable communication resource, or when the first device chooses to send a resource
assistance information request to obtain a resource to save power, the first device cannot directly
determine a communication resource, or reliability of data transmission cannot be ensured if the
first device directly determines the communication resource. In this case, the terminal device may
send the first information to the second device.

[00125] In a specific implementation, the first information may be carried in control signaling
sent by the first device to the second device, and the control signaling may be sidelink control
information (sidelink control information, SCI) or a MAC CE. The SCI may be first-level SCI or
may be second-level SCI. The first information may be a bit in the SCI, that is, a bit in the SCI is
used to indicate whether the first device requests the resource assistance information from the
second device. For example, when a value of a bit in the SCI sent by the first device to the second
device is "1", it indicates that the first device sends the first information to the second device. In
this case, the first device requests the second device to provide the resource assistance information.
When a value of a bit in the SCI sent by the first device to the second device is "0", it indicates
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that the first device does not request the second device to provide resource assistance information.
In addition, a PSSCH scheduled by the SCI may also carry one or more of the following parameters:
a priority, a used resource pool, a remaining data delay (packet delay budget, PDB), a quantity of
subchannels, a reservation periodicity, and the like. The priority may be a priority of data sent by
the first device to the third device. The used resource pool may be a common resource pool used
by the first device and the third device to perform sidelink communication. The remaining PDB
may be a time window, and the first device expects to receive the resource assistance information
in the time window. The quantity of subchannels is a frequency domain granularity of a selected
resource used in sensing. The reservation periodicity is a type of a service to be sent by the first
device, including an aperiodic service, a periodic service, a period length, and the like.

[00126] Alternatively, in another specific implementation, the first information may be SCI sent
by the first device to the second device. The SCI is a new SCI format. The SCI format is dedicated
to requesting assistance resource information. For example, fields carried by the SCI format
includes one or more of the following parameters: a priority, a used resource pool, a remaining
PDB, a quantity of subchannels, and a reservation periodicity. Optionally, the SCI may be first-
level SCI or second-level SCI.

[00127] S102: The second device sends second information to the first device, where the second
information is used to indicate that the second device provides the resource assistance information
for the first device, or the second information is used to indicate that the second device does not
provide the resource assistance information for the first device. Correspondingly, the first device
receives the second information sent by the second device, so that the first device can determine,
based on the second information, whether the second device provides the resource assistance
information for the first device.

[00128] Specifically, in the communication method provided in this embodiment, after
receiving the first information sent by the first device, the second device can send the second
information to the first device in S102 regardless of whether the second device can provide the
resource assistance information for the first device. For example, when the second device
determines that the second device can provide the resource assistance information for the first
device, the second information sent by the second device in S102 indicates that the second device
provides the resource assistance information for the first device. When the second device
determines that the second device cannot provide the resource assistance information for the first
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device, the second information sent by the second device in S102 indicates that the second device
does not provide the resource assistance information for the first device. After receiving the second
information, the first device may determine, based on the second information, whether the second
device can provide the resource assistance information for the first device.

[00129] More specifically, the second information provided in this embodiment may be carried
by a PSFCH, and a correspondence between the second information and a sequence cyclic shift

value of the PSFCH is shown in Table 1 below:

Table 1
Second information Indicate that the resource Indicate that the resource
assistance information is assistance information is not
provided provided
Sequence cyclic shift 6 0
value

[00130] Specifically, in this embodiment, two results indicated by the second information for
whether the second device provides the resource assistance information for the first device are
"yes" and "no", which may respectively correspond to two values of the sequence cyclic shift value
of the PSFCH. For example, in the example shown in Table 1, when the second information
indicates that the second device provides the resource assistance information for the first device,
the second information corresponds to a first sequence cyclic shift value "6" of the PSFCH. When
receiving the sequence cyclic shift value 6 of the PSFCH, the first device determines that the
second device provides the resource assistance information for the first device. When the second
information indicates that the second device does not provide the resource assistance information
for the first device, the second information corresponds to a second sequence cyclic shift value "0"
of the PSFCH. When receiving the sequence cyclic shift value 0 of the PSFCH, the first device
determines that the second device does not provide the resource assistance information for the first
device.

[00131] Alternatively, in the example shown in Table 2, when the second information indicates
that the second device provides the resource assistance information for the first device, the second
information corresponds to a first sequence cyclic shift value "0" of the PSFCH; or when the
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second information indicates that the second device does not provide the resource assistance
information for the first device, the second information corresponds to a second sequence cyclic

shift value "6" of the PSFCH.

Table 2
Second information Indicate that the resource Indicate that the resource
assistance information is assistance information is not
provided provided
Sequence cyclic shift 0 6
value

[00132] Further, in this embodiment, a resource carrying the second information may be a
PSFCH resource in a first resource set. A resource set used for transmitting a PSFCH resource that
carries the second information is denoted as a first resource set, and a resource set used for
transmitting a PSFCH resource that carries an HARQ-ACK is denoted as a second resource set.
[00133] In an implementation, the first resource set and the second resource set are
complementary sets of each other. In addition to sending the second information to the first device
by using the PSFCH, the second device may further send HARQ information to the first device by
using the PSFCH. Therefore, in this embodiment, the second device divides PSFCH resources into
different resource sets, to distinguish between a PSFCH carrying the second information and a
PSFCH carrying the HARQ-ACK, thereby distinguishing between the HARQ information and the
second information that are sent by the second device. A complementary set of resources of the
resource set used for transmitting the PSFCH resource that carries the HARQ-ACK is properly
used to improve spectrum utilization efficiency. In addition, the complementary set of resources
can be used to transmit the resource assistance information, thereby providing transmission
reliability of the first device.

[00134] In a specific implementation, the first resource set and the second resource set may be
represented by using different bitmaps (bitmap). In other words, a network device independently
configures the first resource set and the second resource set by using different bitmaps. The
different bitmaps may be of a same length. For example, the following Table 3 shows a
corresponding bitmap that indicates the resource set used for transmitting the PSFCH resource that
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caries the second information, and Table 4 shows a corresponding bitmap that indicates the
resource set used for transmitting the PSFCH resource that carries the HARQ information. Table
3 and Table 4 are simplified illustrations. There are 10 resource blocks (resource block, RB) in
frequency domain, and the RB may be a physical resource block (physical resource block, PRB).
There are six slots in time domain, and a PSFCH resource periodicity is 2, to be specific, there is

a PSFCH resource in one slot of every two slots. The illustrated parameters are not limited in this

application.
Table 3
Slot n Slot n+1 Slot n+2 Slot n+3 Slot nt+4 Slot n+5
RB 1 0 0 0
RB 2 0 0 0
RB 3 0 0 0
RB 4 0 0 0
RB 5 1 1 1
RB 6 1 1 1
Table 4
Slotn Slot n+1 Slot n+2 Slot n+3 Slot n+4 Slot n+5
RB 1 1 1 1
RB 2 1 1 1
RB 3 1 1 1
RB 4 1 1 1
RB 5 0 0 0
RB 6 0 0 0
[00135] The resource set used for transmitting the PSFCH resource that caries the second

information may be indicated by using "000011" in the bitmap in Table 3, and the resource set
used for transmitting the PSFCH resource that carries the HARQ information may be indicated by

using "111100" in the bitmap in Table 4. It can be learned that in each of the slots n+1, n+3, and
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n+5, a PSFCH resource carrying the second information and a PSFCH resource carrying the
HARQ information are complementary sets of each other.

[00136] In another specific implementation, the first resource set and the second resource set
may be indicated by using a bitmap (bitmap) that indicates two resource sets. In other words, a
network device jointly configures the first resource set and the second resource set by using a
bitmap. For example, the following Table 5 shows a corresponding bitmap that indicates the
resource set used for transmitting the PSFCH resource that caries the HARQ information. Table 5
is a simplified illustration. There are 10 RBs in frequency domain, there are six slots in time
domain, and a PSFCH resource periodicity is 2, to be specific, there is a PSFCH resource in one

slot of every two slots. The illustrated parameters are not limited in this application.

Table 5
Slot n Slot n+1 Slot n+2 Slot n+3 Slot n+4 Slot n+5
RB 1 1 1 1
RB 2 1 1 1
RB 3 1 1 1
RB 4 1 1 1
RB 5 0 0 0
RB 6 0 0 0

[00137] The resource set used for transmitting the PSFCH resource that caries the HARQ
information is indicated by using "111100" in the bitmap in Table 5. Because the first resource set
and the second resource set are complementary sets of each other, the resource set used for
transmitting the PSFCH resource that carries the second information is a resource set
corresponding to a location indicated by "0" in the bitmap in Table 5. It can be learned that in each
of the slots n+1, n+3, and n+5, a PSFCH resource carrying the second information and a PSFCH
resource carrying the HARQ information are complementary sets of each other.

[00138] In another implementation, the first resource set and the second resource set may be
indicated by using different bitmaps (bitmap). In other words, a network device independently
configures the first resource set and the second resource set by using different bitmaps. The

different bitmaps are of different length. A bitmap corresponding to the first resource set is denoted
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as a first bitmap, and a bitmap corresponding to the second resource set is denoted as a second
bitmap. A length of the first bitmap is less than or equal to a resource block RB indicated by 0 in
the second bitmap. For example, the following Table 6 shows a corresponding bitmap that
indicates the resource set used for transmitting the PSFCH resource that caries the second
information, and Table 7 shows a corresponding bitmap that indicates the resource set used for
transmitting the PSFCH resource that carries the HARQ information. Table 6 and Table 7 are
simplified illustrations. There are 10 RBs in frequency domain, there are six slots in time domain,
and a PSFCH resource periodicity is 2, to be specific, there is a PSFCH resource in one slot of

every two slots. The illustrated parameters are not limited in this application.

Table 6
Slot n Slot n+1 Slot n+2 Slot n+3 Slot n+4 Slot n+5
RB 5 1 1 1
RB 6 1 1 1
Table 7
Slotn Slot n+1 Slot n+2 Slot n+3 Slot n+4 Slot n+5
RB 1 1 1 1
RB2 1 1 1
RB 3 1 1 1
RB 4 1 1 1
RB S5 0 0 0
RB 6 0 0 0

[00139] The resource set used for transmitting the PSFCH resource that caries the second
information may be indicated by using "11" in the bitmap in Table 6, and the resource set used for
transmitting the PSFCH resource that carries the HARQ information may be indicated by using
"111100" in the bitmap in Table 7. It can be learned that in each of the slots n+1, n+3, and n+5, a
PSFCH resource carrying the second information and a PSFCH resource carrying the HARQ

information are complementary sets of each other.
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[00140] Optionally, it is denoted that the first device sends the first information to the second
device in a first slot in S101 and the second device sends the second information to the first device
in a second slot in S102. In this case, in some scenarios, a relative relationship between the first
slot and the second slot may meet at least the following condition: the second slot is the 1% slot
that includes the PSFCH and that is after a slot in which the last symbol of the first information is
located, or the second slot may be the 1% slot that includes the PSFCH and that is at an interval of
N time units from the first slot, where N is a positive integer. For example, the slot shown in FIG.
3 may be a slot including no PSFCH, and the slot shown in FIG. 4 may be a slot including the
PSFCH.

[00141] In conclusion, according to the communication method provided in this embodiment,
after the first device sends the first information to the second device, the second device sends the
second information to the first device to indicate whether the second device provides the resource
assistance information for the first device. Herein, whether the second device provides the resource
assistance information for the first device may be understood as follows: the second information
may be used to indicate that the second device provides the resource assistance information for the
first device, or the second information is used to indicate that the second device does not provide
the resource assistance information for the first device. Therefore, the first device can determine,
based on the indication of the second information fed back by the second device, whether the
second device can provide the resource assistance information. Therefore, the first device can
determine at least the following based on the second information: (1) The second device receives
the first information, thereby ensuring reliability of the second information sent by the first device.
(2) Whether the second device provides the resource assistance information, so that the first device
can follow up the second information in time to determine whether to continue to wait for the
resource assistance information sent by the second device, or give up, as soon as possible, waiting
for the second device to send the resource assistance information, so as to reduce a delay caused
when the terminal device keeps waiting for the second device to provide the resource assistance
information, thereby reducing a delay in data transmission, improving communication efficiency
and transmission reliability of the first device during sidelink communication, and further

improving spectrum utilization.
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Embodiment 2

[00142] Further, in S102 in the foregoing embodiment, an example of the second information
sent by the second device to the first device is given in a specific implementation, to be specific,
the second information may indicate that the second device provides the resource assistance
information for the first device, or may indicate that the second device does not provide the
resource assistance information for the first device. This implementation is denoted as a first
implementation. However, in a second implementation, the second information may be only used
to indicate that the second device provides the resource assistance information for the first device,
but is not used to indicate that the second device does not provide the resource assistance
information for the first device.

[00143] FIG. 7 is a schematic flowchart of an embodiment of a communication method
according to this application. In the method shown in FIG. 7, except for a correspondence that is
between the second information and the sequence cyclic shift value of the PSFCH and that is
shown in the following Table 8, other implementation is the same as that shown in FIG. 6. This
embodiment may be understood as an equivalent replacement of the embodiment shown in FIG.
6.

[00144] Specifically, the second information in this embodiment may be carried by the PSFCH,
and the correspondence between the second information and the sequence cyclic shift value of the

PSFCH is shown in the following Table 8.

Table 8
Second information Indicate that the resource Indicate that the resource
assistance information is assistance information is not
provided provided
Sequence cyclic shift 6 N/A
value

[00145] Specifically, in this embodiment, the second information indicates that the second
device provides the resource assistance information for the first device, and corresponds to a value

of the sequence cyclic shift value of the PSFCH. In the example shown in Table 8, when the second
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information indicates that the second device provides the resource assistance information for the
first device, the second information corresponds to a third sequence cyclic shift value "6" of the
PSFCH. When receiving the sequence cyclic shift value 6 of the PSFCH, the first device
determines that the second device provides the resource assistance information for the first device.
If the first device does not receive the PSFCH that carries the second information, the first device
determines that the second device does not provide the resource assistance information for the first
device. Therefore, compared with the implementation in Table 1 and Table 2 in Embodiment 1, in
the implementation shown in Table 8, definition of the second information is changed, which is
more efficient than Table 1 and Table 2, and reduces an amount of information sent by the second

device, thereby improving system communication efficiency.

Embodiment 3

[00146] In the embodiment shown in FIG. 6, that a resource carrying the second information
may be specifically the PSFCH resource in the first resource is used as an example. In another
possible implementation, in S102 shown in FIG. 6, the second information sent by the second
device to the first device may alternatively be transmitted using a new PSFCH format. The new
PSFCH format may carry a plurality of bits. The plurality of bits may be used to indicate the second
information and the HARQ information. To be specific, the second information may be used to
indicate whether the second device provides the resource assistance information for the first device,
and indicate whether the second device successfully receives data sent by the first device. In other
words, in this embodiment, the plurality of bits can indicate both the second information and the
HARQ information, so that the second device can distinguish, without using different resources,
between the HARQ information and the second information that are sent by the second device.

[00147] Specifically, in this embodiment, for example, the second information corresponds to
corresponding 2 bits of the PSFCH format. A correspondence between the plurality of bits and
each of the second information and the HARQ information may be shown in the following Table

9.
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Table 9

HARQ NACK+ NACK+ ACK+ ACK+
information+ Indicate that the | Indicate that the | Indicate that the | Indicate that the
Second resource resource resource resource
information assistance assistance assistance assistance
information is information is information is information is
not provided provided provided not provided
Bit value 00 01 11 10
[00148] A correspondence between a bit value and the HARQ information plus the second

information is not limited in this application. The correspondence in Table 9 may alternatively be
another correspondence. As shown in Table 9, when values of the 2 bits of the PSFCH are 00, this
corresponds to NACK+ (plus or sum) indicating that the resource assistance information is not
provided, that is, the second device does not successfully receive a PSSCH scheduled by a PSCCH,
and the second device does not provide the resource assistance information for the first device.
When the values of the 2 bits of the PSFCH are 01, this corresponds to NACK+ (plus or sum)
indicating that the resource assistance information is provided, that is, the second device does not
successfully receive the PSSCH scheduled by the PSCCH, and the second device provides the
resource assistance information for the first device. When the values of the 2 bits of the PSFCH
are 11, this corresponds to ACK+ (plus or sum) indicating that the resource assistance information
is provided, that is, the second device successfully receives the PSSCH scheduled by the PSCCH,
and the second device provides the resource assistance information for the first device. When the
values of the 2 bits of the PSFCH are 10, this corresponds to ACK+ (plus or sum) indicating that
the resource assistance information is not provided, that is, the second device successfully receives
the PSSCH scheduled by the PSCCH, and the second device does not provide the resource
assistance information for the first device.

[00149] In another possible implementation, in S102 shown in FIG. 6, the second information
sent by the second device to the first device may alternatively be transmitted using a PSFCH. The
PSFCH may carry 1 bit, and indicates the second information and the HARQ information by using
different sequence cyclic offset values of the PSFCH. To be specific, 1 bit and a sequence cyclic

shift of the PSFCH are used to indicate that the second device provides the resource assistance
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information for the first device, and indicate whether the second device successfully receives data
sent by the first device. In other words, in this embodiment, the PSFCH can indicate both the
second information and the HARQ information, so that the second device can distinguish, without
using different resources, between the HARQ information and the second information that are sent
by the second device.

[00150] Specifically, in this embodiment, for example, the second information corresponds to
1 bit in the PSFCH. A correspondence between each of the 1 bit and a sequence cyclic offset of
the PSFCH and each of the second information and the HARQ information may be shown in the

following Table 10.

Table 10

HARQ-ACK information NACK (an HARQ-ACK ACK (an HARQ-ACK value is
(HARQ-ACK value)+ value is 0) 1)

Second information

Sequence cyclic shift value | me=3 Mes=9

m.. = 3
[00151] Table 10 shows a correspondence between a value of "me=3" = and the

HARQ-ACK information. When a value of the 1 bit is 0 and the sequence cyclic shift is 3, this
corresponds to NACK+ indicating that the resource assistance information is provided, that is, the
second device does not successfully receive a PSSCH scheduled by a PSCCH, and the second
device provides the resource assistance information for the first device. When the value of the 1
bit is 1, this corresponds to ACK+ indicating that the resource assistance information is provided,
that is, the second device successfully receives the PSSCH scheduled by the PSCCH, and the
second device provides the resource assistance information for the first device. In other words, the
sequence cyclic shift value is used to indicate that the second device provides the resource
assistance information for the first device, and indicate whether the second device successfully
receives data from the first device.

[00152] Optionally, in this embodiment, it is denoted that the first device sends the first

information to the second device in a first slot and the second device sends the second information
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to the first device in a second slot. A relative relationship between the first slot and the second slot
may meet at least the following condition: the second slot is the 1% slot that includes the PSFCH
and that is after the first slot plus M time units, where M is a positive integer. M may be 2 or 3,
and the slot may be a logical slot in a resource pool.

[00153] Optionally, the second information in this embodiment may be carried in a resource set
used for transmitting a PSFCH resource, that is, the PSFCH carrying the second information, and
a frequency domain resource and/or a code domain resource of the PSFCH may be determined by
using implicit association between a time domain location and a frequency domain location of the
PSSCH. A rule for the implicit association is briefly described below.

[00154] A device (or referred to as a terminal device, UE) is provided with a set of Mpap set

PSFCH
Megg s« PRBs in a resource pool, and the UE performs PSFCH transmission on one PRB in the
set. A quantity of subchannels in the resource pool is denoted as Nype,V=uee, and a quantity of

) ) ) ) PSFCH

PSSCH slots associated with this PSFCH slot is denoted as Npseg! Nessti . The UE allocates
[(i+J - NESSEH) - Mighcnsion (i + 1+ - NiSEGH) - M sior — 1]

L . . PSFCH
o+ NESEEE) M (4 14 VERE) M0~ 1) pRBs from the wgggen M pRBs

, se

for a slot i and a subchannel j, where Mgl = MEER /(Ngwen - NiSacir)s 0 < i < NESEGH, and
0 < j < Nypen- In addition, this allocation starts from an ascending order of 1, and after traversal of

. . L §EECE
i ends, an ascending order of j continues to be used for traversal. The UE expects MpRi e, i, et

. . nrPSFCH . .

to be a multiple of Ngpen " Npssch - r=weer” Nes5ci - The UE determines, according to the formula
PSFCH PSFCH PSFCH psrcnRERE s = Nimar ™ « MESFCH . NESFCH ;

Rpre,cs = Neype ™ * Msubeh, stot * Ncs FRE.CS ™ "Tope subch,slot 7S , a quantity of resources

. e pESFCH | . . .
available for transmitting the PSFCH, where NCPSSFCHJ"ES is a quantity of cyclic pairs in the

prPSECH 1

resource pool. If NFSECH =1 | “fope

FCH

P ) .
MsplflfcchHslotM;uhm,s]m PRBs are associated with a

. e PSSCH MFSFEH — ,‘!,IIrFSSEH
corresponding initial subchannel of the PSSCH. If NPSECH = nFooCH T ope Nsubch

/PSSCH | 3 fPSFCH . . .
NPSSCH . fj{g{‘slot*ﬁ'mhm Mcibanae PRBs are associated with a corresponding one or more NPSCH

S

h TPSECH jyESFCH = N . .
NZia subchannels of the PSSCH. Ve /N NESECH = 1/N  1s configured in the resource pool.

\PSFCH | 5 PSFCH

The PSFCH resources are first sorted in ascending order in NESECH - pPSFCH -~ Fape "0 e
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. . : . [PSFCH
PRBs based on indexes of the PRBs, and then sorted in ascending order of indexes of NESFCHNcz

cyclic offset pairs from the cyclic offset pairs. The UE determines an index of a PSFCH resource

PSFCH . .
based on (P + Mp)modRpys s (Pp + Mmjm”dﬁw&cs, where P P is a physical layer source

ID provided in second-level SCI, and M,Mm is 0 or an identity (identity) that is of UE receiving

the PSSCH and that is indicated by a higher layer.

[00155] In conclusion, according to the communication method provided in this embodiment,
the second device may send the second information to the first device to indicate whether the
second device provides the resource assistance information for the first device, or the second
information is used to indicate that the second device provides the resource assistance information
for the first device. Therefore, the first device can determine, based on the second information fed
back by the second device, whether the second device can provide the resource assistance
information, to reduce a delay caused when the terminal device keeps waiting for the second device
to provide the resource assistance information, thereby improving communication efficiency of
the first device during sidelink communication. In addition, in this embodiment, the PSFCH sent
by the second device to the first device indicates both the second information and the HARQ
information, so that an existing PSFCH format can be used to a maximum extent to improve
resource utilization rate, and the existing PSFCH is relatively slightly changed, which is more
helpful for implementation and promotion.

[00156] In Embodiment 1, Embodiment 2, and Embodiment 3, the second information
transmitted by the second device to the first device may be carried by the PSFCH, and in another
possible implementation, the second information may alternatively be carried by a newly defined
channel (denoted as a first channel). For example, the newly defined first channel may be named
(a new sidelink respond channel, PSRCH) or the like. A name of the newly defined first channel
is not limited in this embodiment, provided that the newly defined first channel can be functionally

used to carry the second information.

Embodiment 4

[00157] In the embodiment shown in FIG. 6, if the second information is carried by a PSRCH,
a correspondence between the second information and a sequence cyclic shift value of the PSRCH

1s shown in the following Table 11.
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Table 11

Second information | Indicate that the resource Indicate that the resource
assistance information is provided | assistance information is not
provided
Value of the second | 1 0
information
Sequence cyclic shift | 6 0
value

[00158] Two results indicated by the second information for whether the second device provides
the resource assistance information for the first device are "yes" and "no", which may respectively
correspond to two values 1 and 0 of the second information, and may respectively correspond to
two values of the sequence cyclic shift value of the PSRCH. Mapping between the second
information and the value of the second information, and a mapping relationship between the
second information and the sequence cyclic shift value are not limited in this application. For
example, in the example shown in Table 1, when the second information indicates that the second
device provides the resource assistance information for the first device, the second information
corresponds to a first sequence cyclic shift value "6" of the PSRCH. When receiving the sequence
cyclic shift value 6 of the PSRCH, the first device determines that the second device provides the
resource assistance information for the first device. When the second information indicates that
the second device does not provide the resource assistance information for the first device, the
second information corresponds to a second sequence cyclic shift value "0" of the PSRCH. When
receiving the sequence cyclic shift value 0 of the PSRCH, the first device determines that the
second device does not provide the resource assistance information for the first device.

[00159] Optionally, it is denoted that the first device sends the first information to the second
device in a first slot and the second device sends the second information to the first device in a
second slot. In this case, in some cases, a relative relationship between the first slot and the second
slot may meet at least the following condition: the second slot is the 1% slot that includes the
PSRCH and that is after a slot in which the last symbol of the first information is located, or the
second slot may be the 1% slot that includes the PSRCH and that is at an interval of P time units

from the first slot, where P is a positive integer, and the time unit may be a slot or may be another
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time unit used to measure time, which is not limited in this application. For example, P may be 2
or 3, and the slot may be a logical slot in a resource pool.

[00160] Further, in this embodiment, when a PSFCH resource exists in a resource pool, a
resource carrying the second information may be specifically a PSRCH resource in a third resource
set. A resource set used for transmitting a PSRCH resource that carries the second information is
denoted as the third resource set, and a resource set used for transmitting a PSRCH resource that
carries an HARQ-ACK is denoted as a fourth resource set. The third resource set and the fourth
resource set are complementary sets of each other. In addition to sending the second information
to the first device by using the PSRCH, the second device may further send HARQ information to
the first device by using the PSFCH. Therefore, in this embodiment, the second device obtains
different resource sets through division, to distinguish between a PSRCH carrying the HARQ
information and a PSRCH carrying the second information that are sent by the second device.
[00161] For example, the third resource set and the fourth resource set may be represented by
using a bitmap. In a first specific implementation, the third resource set and the fourth resource set
may be respectively configured by using two independent bitmaps, for example, "000011" in the
bitmap is used to indicate a PSRCH resource carrying the second information, and "111100" in the
bitmap is used to indicate a PSFCH resource carrying the HARQ information. It can be learned
that in a single slot, a PSRCH resource carrying the second information and a PSFCH resource
carrying the HARQ information are complementary sets of each other. Alternatively, in a second
specific implementation, the third resource set and the fourth resource set may be jointly
configured by using a bitmap, for example, "111100" in the bitmap is used to indicate a PSFCH
resource carrying the HARQ information, and the resource set used for transmitting the PSRCH
resource that carries the second information is a resource set corresponding to a location indicated
by "0" in "111100" in the bitmap. It can be learned that in a single slot, a PSRCH resource carrying
the second information and a PSFCH resource carrying the HARQ information are complementary
sets of each other. Alternatively, in a third specific implementation, the third resource set and the
fourth resource set may be respectively configured by using two independent bitmaps of different
lengths. For example, "111100" in the bitmap is used to indicate a PSFCH resource carrying the
HARQ information, and "11" in the bitmap is used to indicate a PSRCH resource carrying the
second information, where "11" in the bitmap is specifically in a complementary set of the PSFCH
resource carrying the HARQ information, and is used to indicate a PSRCH resource carrying the
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second information.

[00162] When no PSFCH resource exists in a resource pool, the resource pool cannot be used
to configure the PSRCH to carry the second information. Alternatively, FIG. 8 is a schematic
diagram of a slot structure. In the slot shown in FIG. 8, a configured PSRCH may occupy the last
symbol of the resource pool other than a GP, that is, the second to last PSFCH in the figure, and
one symbol is repeated. A resource set used for transmitting the PSRCH and a resource set used
for transmitting the PSFCH are independently configured, and are configured in a frequency
division multiplexing manner. Therefore, in the slot shown in FIG. 8, when a configuration
periodicity of the PSFCH is 1, 2, or 4, a configuration periodicity of the PSRCH is equal to the
configuration periodicity of the PSFCH. When the configuration periodicity of the PSFCH is 0,
the configuration periodicity of the PSRCH is 0, 1, 2, or 4, or another value. This is not limited in

this application.

Embodiment 5

[00163] In the example shown in FIG. 7, if the second information is carried by a PSRCH, a
correspondence between the second information and a sequence cyclic shift value of the PSRCH

1s shown in the following Table 12.

Table 12

Second information Indicate that the resource Indicate that the resource
assistance information is assistance information is not
provided provided

Value of the second 1 0

information

Sequence cyclic shift 6 N/A

value

[00164] Specifically, in this embodiment, the second information indicates that the second
device provides the resource assistance information for the first device, and may separately
correspond to a value of the sequence cyclic shift value of the PSRCH. For example, in the example

shown in Table 4, when the second information indicates that the second device provides the
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resource assistance information for the first device, the second information corresponds to a third
sequence cyclic shift value "6" of the PSRCH. When receiving the sequence cyclic shift value 6
of the PSRCH, the first device determines that the second device provides the resource assistance
information for the first device. When the first device does not receive the PSRCH, the first device
determines that the second device does not provide the resource assistance information for the first
device.

[00165] Embodiment 1 to Embodiment 5 show that the first channel carrying the second
information may be the PSFCH, the PSRCH, or the like. In addition, in another possible
implementation, the first channel may alternatively be a PSCCH. In this case, the second
information may be carried by the PSCCH, that is, the second information is 1 bit in first-level
SCI, and the 1 bit is a field used to indicate that the second device provides the resource assistance
information for the device, or is used to indicate that the second device does not provide the
resource assistance information for the first device. The 1 bit may be 1 bit with a smallest LSB in
areserved bit in the first-level SCI, or the 1 bit may be 1 bit with a largest MSB in the reserved bit
in the first-level SCI.

[00166] In another possible implementation, the first channel may alternatively be a PSSCH. In
this case, the second information may be carried by the PSSCH, that is, the second information is
1 bit in second-level SCI, and the 1 bit is a field used to indicate that the second device provides
the resource assistance information for the device, or is used to indicate that the second device
does not provide the resource assistance information for the first device. The 1 bit may be 1 bit
with a smallest LSB in a reserved bit in the second-level SCI, or the 1 bit may be 1 bit with a
largest MSB in the reserved bit in the second-level SCI.

[00167] In another possible implementation, the second information may be indicated by a first
sequence, and the second information may be indicated by one or more of the following sequence
parameters: a cyclic shift value of the sequence, a root sequence number of the sequence, and an
orthogonal cover code (orthogonal cover code, OCC) of the sequence. The first sequence may
include a sequence of reference signals, and the reference signal includes one or more of a DMRS
(demodulation reference signal) of the PSSCH, a DMRS of the PSCCH, a PTRS (phase tracking
reference signal), and a CSI-RS (channel state information reference signal). The first sequence
may also include a sequence used to transmit the first channel, that is, the first sequence may be a
sequence used to transmit the PSFCH, or the first sequence may be a sequence used to transmit
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the PSRCH.

[00168] In another possible implementation, the second information may be indicated by a
MAC CE (medium access control control element). The MAC CE may be used to carry the
resource assistance information. The second information may be 1 bit in the MAC CE.
Alternatively, that the MAC CE carries the resource assistance information means that the MAC
CE agrees to provide the resource assistance information. Alternatively, the MAC CE carries the
resource assistance information and one or more parameters in a priority that is used to determine
the resource assistance through sensing, a quantity of subchannels, a used resource pool, a
reservation periodicity, and a quantity of times of reserving a resource.

[00169] Optionally, in Embodiment 1 to Embodiment 5, when the first device expects to obtain
the resource assistance information, the first device may actively send the first information to the
second device to request the second device to send the resource assistance information. However,
in a possible implementation, the second device may directly send the second information to the
first device in S102 when the first device does not send the first information, to indicate that the
second device provides the resource assistance information for the first device. For example, FIG.
6A is a schematic flowchart of an embodiment of a communication method according to this
application. FIG. 6A may be used as an equivalent replacement of the embodiment shown in FIG.
6. To be specific, in the embodiment shown in FIG. 6A, when the first device does not perform
S101, the second device may send the second information to the first device. Specific
implementation of S102 is the same as that shown in FIG. 6, and details are not described again.
For another example, FIG. 7A is a schematic flowchart of an embodiment of a communication
method according to this application. FIG. 7A may be used as an equivalent replacement of the
embodiment shown in FIG. 7. To be specific, in the embodiment shown in FIG. 7A, when the first
device does not perform S101, the second device may send the second information to the first
device. Specific implementation of S102 is the same as that shown in FIG. 7, and details are not
described again.

[00170] Further, Embodiment 1 to Embodiment 5, are specific to a process in which the first
device sends the first information to the second device to request to obtain the resource assistance
information, and the second device feeds back the second information to the first device to indicate
whether the second device provides the resource assistance information for the first device, or a
process in which the second device feeds back the second information to the first device to indicate
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that the second device provides the resource assistance information for the first device. After this,
a subsequent action performed by the first device is also related to specific indication of the second
information. Steps performed after the first device receives the second information are described

below with reference to Embodiment 6 to Embodiment §&.

Embodiment 6

[00171] FIG. 9 is a schematic flowchart of an embodiment of a communication method
according to this application, and shows that based on Embodiment 1 to Embodiment 5, after the
second device sends the second information to the first device in S102 to indicate that the second
device can provide the resource assistance information for the first device, the following steps are
further included.

[00172] S103: The second device sends the resource assistance information to the first device.
[00173] S104: The first device determines, with reference to the resource assistance information
sent by the second device, a communication resource used when the first device performs sidelink
communication with the third device.

[00174] S105: The first device performs sidelink communication by using the communication
resource determined in S104, and may specifically send sidelink communication data to the third

device.

Embodiment 7

[00175] FIG. 10 is a schematic flowchart of an embodiment of a communication method
according to this application, and shows that based on Embodiment 1, Embodiment 3, and
Embodiment 4, after the second device sends the second information to the first device in S102 to
indicate that the second device does not provide the resource assistance information for the first
device, the following steps are further included.

[00176] S203: When the first device is unable to receive the resource assistance information
sent by the second device, the first device determines, in another manner, a communication
resource used during sidelink communication.

[00177] Specifically, because the first device determines, based on the second information, that

the second device does not provide the resource assistance information for the first device, the first
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device may determine the communication resource in another manner. For example, the first
device may send the first information to a fourth device to request the fourth device to provide the
resource assistance information for the first device; or the first device may determine the
communication resource through sensing, partial sensing, or random selection. Herein, the
communication resource may be understood as a resource or a time-frequency resource.

[00178] S204: The first device performs sidelink communication by using the communication
resource determined in S203, and may send sidelink communication data to the third device.
[00179] In conclusion, according to the communication method provided in this embodiment,
the first device may determine the communication resource in another manner after determining,
based on the second information, that the second device cannot provide the resource assistance
information, so that the first device does not need to keep waiting to receive the resource assistance
information, as shown in the conventional technology in FIG. 5, to reduce a delay caused when
the terminal device keeps waiting for the second device to provide the resource assistance
information, thereby improving communication efficiency of the first device during sidelink

communication.

Embodiment 8

[00180] FIG. 11 is a schematic flowchart of an embodiment of a communication method
according to this application, and shows that based on Embodiment 1 to Embodiment 5, after the
first device sends the first information to the second device in S101, the following steps are further
included after S101 in a scenario in which the second device does not receive the first information.
[00181] S301: After sending the first information, the first device does not receive, in a first
time period, information sent by the second device, that is, the first device does not receive
information that is sent by the second device and that is used to determine that the second device
can provide the resource assistance information for the first device, or information that is sent by
the second device and that is used to determine whether the second device provides the resource
assistance information for the first device. This is equivalent to that the first device cannot
determine whether the second device provides the resource assistance information for the first
device. Alternatively, S301 may be that after sending the first information, the first device does
not receive, in the first time period, the resource assistance information or time-frequency resource

information from the second device.
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[00182] Optionally, the first information may be SCI or a MAC CE or PC5 RRC, that is, the
first information may be carried in a PSCCH and a PSSCH. The SCI may be first-level SCI or
second-level SCI.

[00183] S302: After the first time period, the first device determines, in another manner, a
communication resource used for performing sidelink communication.

[00184] Specifically, the first device may continue to send the first information to the second
device to prevent the second device from failing in receiving the first information; or, the first
device may send the first information to a fourth device to request the fourth device to provide the
resource assistance information for the first device; or the first device may determine the
communication resource through sensing, partial sensing, or random selection.

[00185] Optionally, the first time period may be preconfigured, may be configured, may be
predefined, may be specified, or may be specified by a user of the first device or the second device.
The first time period may be configured by a network device through an RRC layer or a MAC CE,
or may be configured by the first device through PC5 RRC. The first time period can ensure a
delay of sidelink communication of the first device, to avoid a delay caused by waiting for the
resource assistance information for a long time.

[00186] Optionally, the first information includes the first time period. The first time period can
ensure a delay of sidelink communication of the first device, to avoid a delay caused by waiting
for the resource assistance information for a long time.

[00187] S303: The first device performs sidelink communication by using the communication
resource determined in S302, and may specifically send sidelink communication data to the third
device.

[00188] In conclusion, according to the communication method provided in this embodiment,
when the first device does not receive the second information or the resource assistance
information in the first time period, the first device can determine the communication resource in
another manner instead of keeping waiting for a response of the second device, thereby reducing
a delay. Moreover, in some cases, it is assumed that the second device provides the resource
assistance information for the first device after an interval of a relatively long time. In this case,
the resource assistance information cannot provide a gain for the first device to determine the
communication resource, and the first device needs to determine the resource assistance
information in another manner immediately after the first time period. Therefore, this embodiment
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can also ensure a delay requirement and reliability of data transmission, and improve time validity
of the resource assistance information.

[00189] In some specific implementations, if the first device has to-be-sent data when
performing sidelink communication, the first device needs to determine a communication resource
to perform sidelink communication. In this case, the first device sends the second information to
the second device to request to obtain the resource assistance information, and then determines the
communication resource. The first device may frequently request to obtain the resource assistance
information from a same second device in a short time. To reduce communication overheads and
signaling overheads caused by frequent signaling interaction, in a specific implementation of this
embodiment, after the first device sends the first information to the second device for the first time,
if the second information sent by the second device to the first device is used to indicate that the
second device provides the resource assistance information for the first device, the second device
may no longer send the second information to the first device in a subsequent second time period.

Specific implementation includes the following Embodiment 9 and Embodiment 10.

Embodiment 9

[00190] FIG. 12 is a schematic flowchart of an embodiment of a communication method
according to this application. The method shown in FIG. 12 shows that based on Embodiment 1
to Embodiment 5, if the second information sent by the second device to the first device in S102
is used to indicate that the second device provides the resource assistance information for the first
device, the following steps are further included after S102.

[00191] S401: Establish a connection relationship between the first device and the second
device, where the connection relationship is a "virtual" relationship established after the first
device receives the second information, the established connection relationship is maintained
between the first device and the second device in a second time period, so that the second device
can continuously provide the resource assistance information for the first device.

[00192] S402: If the first device sends the first information to the second device in the second
time period to request the second device to provide the resource assistance information for the first
device, the second device may not send the second information to the first device to indicate that
the second device can provide the resource assistance information for the first device, but directly

sends the resource assistance information to the first device through S403. It can be understood
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that S402 and S403 may be repeatedly performed a plurality of times in the second time period.
[00193] Optionally, the second time period may be preconfigured, may be configured, may be
predefined, may be specified, or may be specified by a user of the first device or the second device.
The second time period may be configured by a network device through an RRC layer or a MAC
CE, or may be configured by the first device through PC5 RRC. The second time period avoids
signaling overheads caused by frequent signaling interaction and reduces system overheads.
[00194] S404: Subsequently, after the second time ends, disconnect the connection relationship
established between the first device and the second device in S401. Because the connection
relationship is "virtual", the disconnecting the connection relationship may be understood as
follows: After the second time period, if the first device sends the first information to the second
device again to request the second device to provide the resource assistance information for the
first device, the second device needs to send the second information to the first device in the
manner in Embodiment 1 or Embodiment 2 of this application.

[00195] In conclusion, according to the communication method provided in this embodiment,
in a scenario in which the first device consecutively requests the resource assistance information
from the second device, after the second device sends the second information to the first device,
through the established connection relationship, when the first device sends the first information
to the second device again, the second device can directly provide the resource assistance
information to the first device without sending the second information, thereby reducing
information exchange between the first device and the second device, and further improving

communication efficiency.

Embodiment 10

[00196] FIG. 13 is a schematic flowchart of an embodiment of a communication method
according to this application. The method shown in FIG. 12 may be understood as an equivalent
replacement of S402 and S403 in the method shown in FIG. 12. To be specific, after the connection
relationship is established between the first device and the second device in S401, the following
steps are further included.

[00197] S501: The second device periodically sends the resource assistance information to the
first device.

[00198] In a second time period, the second device may actively send the resource assistance
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information to the first device when the first device does not send the first information to request
to obtain the resource assistance information.

[00199] A periodicity for periodically sending the resource assistance information may be
preconfigured, may be configured, may be predefined, may be specified, or may be specified by a
user of the first device or the second device. The first time period may be configured by a network
device through an RRC layer or a MAC CE, or may be configured by the first device through PC5
RRC. The first time period can ensure a delay of sidelink communication of the first device, to
avoid a delay caused by waiting for the resource assistance information for a long time.

[00200] In an implementation, the first information includes one or more pieces of information
such as a periodicity for periodically providing the resource assistance information, and an upper
limit of a quantity of resources reserved for a transport block in a periodicity.

[00201] In conclusion, according to the communication method provided in this embodiment,
in a scenario in which the first device continuously requests the resource assistance information
from the second device, the second device needs to send the second information to the first device
only once, through the established connection relationship, the second device actively periodically
sends the resource assistance information to the first device, thereby further reducing information
exchange between the first device and the second device, further improving an intelligence degree
of requesting the resource assistance information from the second device by the first device, and

further improving communication efficiency.

Embodiment 11

[00202] Based on Embodiment 9 and Embodiment 10, the connection relationship established
between the first device and the second device may be understood as a "virtual" connection
relationship of "requesting a resource—providing a resource". Duration of the connection
relationship may be a time window or a timer (timer), and total duration of the time window or the
timer is the second time period.

[00203] For example, after the first device receives the second information from the second
device, where the second information is used to indicate that the second device can provide the
resource assistance information for the first device, the first device may start or activate a timer to
control the connection. For another example, after the first device receives the second information

sent by the second device, where the second information is used to indicate that the second device
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can provide the resource assistance information for the first device, the first device may maintain
the connection in a time window. Therefore, the second device does not need to send the second
information to the first device after the first device sends the first information to the second device
in active time of the timer or maintaining time of the time window.

[00204] Optionally, the time window may be pre-configured, or configured by a network device
through an RRC layer, or configured by the first device through PC5-RRC.

[00205] In an implementation, the time window may be carried in the first information, that is,
the second information from the second device carries time window information to indicate, to the
second device, time for waiting to receive the second information from the second device, so as to
ensure that the second device can send the second information in the time window, thereby
ensuring a delay requirement of to-be-sent data of the first device.

[00206] In an implementation, a plurality of time length values for the time window may be
configured in one resource pool. In this case, the first device may indicate one of the plurality of
time length values of the time window by using 1 bit in first-level SCI or second-level SCI.
[00207]  Alternatively, the first device associates a priority in the first information with one of
the plurality of time length values of the time window. For example, the priority in the first
information has eight levels, which are respectively denoted by 1, 2, 3, 4, 5, 6, 7, and 8. A lower
priority value indicates a higher priority. When time length values of the time window are A, B, C,
and D, where A, B, C, and D are all integers and are in units of slots, symbols, or absolute time
"milliseconds", and A<B<C<D. In this case, a mapping relationship between the priority and the
time window may be as follows: If the priority value is 1 and 2, the time window is D; if the
priority value is 3 and 4, the time window is C; if the priority value is 5 and 6, the time window is
B; and if the priority value is 7 and 8, the time window is A.

[00208] Alternatively, a PDB or a remaining PDB in the first information of the first device
may correspond to one time length value of the time window. In addition, a time length value that
1s of the time window and that corresponds to the PDB/remaining PDB should be less than or equal
to a time length value of the PDB/remaining PDB. In this case, a delay requirement for sending
data by the first equipment can be ensured.

[00209] In an implementation, the time length value that is of the time window and that
corresponds to the PDB/remaining PDB should be less than or equal to the time length value of
the PDB/remaining PDB. In addition, the time length value of the time window is a maximum
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value in a time length value that is less than or equal to the time length value of the PDB/remaining
PDB, or the time length value of the time window a minimum value in a time length value that is
less than or equal to the time length value of the PDB/remaining PDB, or the time length value of
the time window is an average value of a time length value that is less than or equal to the time
length value of the PDB/remaining PDB, where the average value is an algorithm average value.

[00210] In Embodiment 9 to Embodiment 11, the connection relationship established between
the first device and the second device in the second time period may be disconnected through

signaling indication.

Embodiment 12

[00211] FIG. 14 is a schematic flowchart of an embodiment of a communication method
according to this application, and shows that after S401 in which the connection relationship is
established between the first device and the second device, in the embodiment shown in FIG. 12,
the second device may send interrupt information to the first device in S601. In this case, after
receiving the interrupt information, the first device disconnects the connection relationship
established between the first device and the second device S602. It can be understood that after
S602, if the first device sends the first information to the second device again, the second device
feeds back, to the first device in the manner in any of Embodiment 1 to Embodiment 5 of this
application, whether the second device can provide the resource assistance information for the first
device, or feeds back, to the first device, that the second device can provide the resource assistance

information for the first device.

Embodiment 13

[00212] FIG. 15 is a schematic flowchart of an embodiment of a communication method
according to this application, and shows that after S401 in which the connection relationship is
established between the first device and the second device, in the embodiment shown in FIG 13,
the second device may send interrupt information to the first device in S701, or the first device
may send interrupt information to the second device in S702. Either S701 or S702 may be selected
for implementation. Therefore, in S703, after receiving the interrupt information, the first device

or the second device disconnects the connection relationship established between the first device
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and the second device. After S703, if the first device sends the first information to the second
device again, the second device feeds back, to the first device in the manner in any of Embodiment
1 to Embodiment 5 of this application, whether the second device can provide the resource
assistance information for the first device.

[00213] Optionally, the interrupt information in Embodiment 12 and Embodiment 13 may be
specifically indicated by 1 bit in first-level SCI or second-level SCI, for example, may be a field
in the SCI, or a reserved bit (a location with a largest MSB or a location with a smallest LSB in
the reserved bit), or may be MAC CE (control element) signaling, RRC signaling, MAC signaling,
MIB signaling, SIB signaling, or PC5 RRC signaling.

[00214] In the foregoing embodiments, the communication method provided in embodiments
of this application is described. To implement the functions in the communication method provided
in embodiments of this application, the first device and the second device serving as execution
bodies may include hardware structures and/or software modules, to implement the functions in a
form of a hardware structure, a software module, or a hardware structure plus a software module.
Whether one of the foregoing functions is performed in the manner of a hardware structure, a
software module, or a hardware structure and a software module depends on a specific application
and design constraints of the technical solutions.

[00215] For example, FIG. 16 is a schematic diagram of a structure of an embodiment of a
communication apparatus according to this application. The communication apparatus 1600
includes a processing module 1601 and a communication module 1602.

[00216] The communication apparatus shown in FIG. 16 may serve as a first device to perform
steps performed by the first device in any of the foregoing embodiments of this application.
[00217] For example, the communication module 1602 may be configured to receive second
information from a second device, where the second information indicates that a second device
provides resource assistance information for the first device.

[00218] Optionally, the second information is used to indicate that the second device provides
the resource assistance information for the first device, or the second information is used to
indicate whether the second device provides the resource assistance information for the first device.
[00219] Optionally, the communication module 1602 is further configured to send first
information to the second device, where the first information is used to request to obtain the
resource assistance information.
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[00220] Optionally, the second information is carried by a first channel.

[00221]  Optionally, when the second information indicates that the second device provides the
resource assistance information for the first device, the second information corresponds to a first
sequence cyclic shift value of the first channel; or when the second information indicates that the
second device does not provide the resource assistance information for the first device, the second
information corresponds to a second sequence cyclic shift value of the first channel. Alternatively,
when the second information indicates that the second device provides the resource assistance
information for the first device, the second information corresponds to a third sequence cyclic shift
value of the first channel.

[00222] Optionally, the first channel is a physical sidelink feedback channel PSFCH, and the
second information is carried in a first resource set. The first resource set is a complementary set
that is of a resource set used for carrying hybrid automatic repeat request HARQ information and
that is included in a resource set used for transmitting the PSFCH.

[00223]  Optionally, the first device sends the first information in a first slot, and the first device
receives the second information in a second slot. The second slot is the 1% slot that includes the
PSFCH and that is after a slot in which the last symbol of the first information is located, or the
second slot is the 1* slot that includes the PSFCH and that is at an interval of N time units from
the first slot, where N is a positive integer.

[00224]  Optionally, the second information is carried in a resource set used for transmitting the
first channel. The resource set used for transmitting the first channel and a resource set used for
transmitting the PSFCH are in frequency division multiplexing, or the resource set used for
transmitting the first channel and the resource set used for transmitting the PSFCH are configured
independently.

[00225] Optionally, the second information corresponds to a plurality of bits of the first channel,
where the plurality of bits are used to indicate whether the second device provides the resource
assistance information for the first device, and indicate whether the second device successfully
receives data sent by the first device.

[00226] Optionally, the second information is carried in a resource set used for transmitting the
PSFCH, and the resource set used for transmitting the PSFCH is further used by the second device
to send HARQ information to the first device.

[00227]  Optionally, the first device sends the first information in a first slot, and the first device
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receives the second information in a second slot. The second slot is the 1% slot that includes the
PSFCH and that is at an interval of M time units from the first slot, where M is a positive integer.
[00228] Optionally, the communication module 1602 is further configured to send the first
information to a fourth device, or the communication module 1602 is further configured to send
the first information to the second device, or the communication apparatus 1600 determines a
communication resource without using the resource assistance information.

[00229] Optionally, the communication module 1602 is further configured to receive, at least
once in a second time period, the resource assistance information sent by the second device.
[00230] Optionally, the communication module 1602 is further configured to send the first
information to the second device in the second time period, and receive the resource assistance
information sent by the second device based on the first information.

[00231] The communication apparatus shown in FIG. 16 may alternatively serve as a second
device to perform steps performed by the second device in any of the foregoing embodiments of
this application.

[00232] For example, the communication module 1602 is configured to send second
information to a first device, where the second information indicates that the second device
provides resource assistance information for the first device.

[00233] Optionally, the second information is used to indicate that the second device provides
the resource assistance information for the first device, or the second information is used to
indicate whether the second device provides the resource assistance information for the first device.
[00234] Optionally, the communication module 1602 is further configured to receive first
information from the first device, where the first information is used to request to obtain the
resource assistance information.

[00235] Optionally, the second information is carried by a first channel.

[00236] Optionally, when the second information indicates that the second device provides the
resource assistance information for the first device, the second information corresponds to a first
sequence cyclic shift value of the first channel; or when the second information indicates that the
second device does not provide the resource assistance information for the first device, the second
information corresponds to a second sequence cyclic shift value of the first channel. Alternatively,
when the second information indicates that the second device provides the resource assistance
information for the first device, the second information corresponds to a third sequence cyclic shift
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value of the first channel.

[00237] Optionally, the first channel is a physical sidelink feedback channel PSFCH, and the
second information is carried in a first resource set. The first resource set is a complementary set
that is of a resource set used for carrying hybrid automatic repeat request HARQ information and
that is included in a resource set used for transmitting the PSFCH.

[00238] Optionally, the second device sends the second information in a second slot, and the
second device receives the first information in a first slot. The second slot is the 1% slot that
includes the PSFCH and that is after a slot in which the last symbol of the first information is
located, or the second slot is the 1% slot that includes the PSFCH and that is at an interval of N
time units from the first slot, where N is a positive integer.

[00239]  Optionally, the second information is carried in a resource set used for transmitting the
first channel. The resource set used for transmitting the first channel and a resource set used for
transmitting the PSFCH are in frequency division multiplexing, or the resource set used for
transmitting the first channel and the resource set used for transmitting the PSFCH are configured
independently.

[00240] Optionally, the second information corresponds to a plurality of bits of the first channel,
where the plurality of bits are used to indicate whether the second device provides the resource
assistance information for the first device, and indicate whether the second device successfully
receives data sent by the first device.

[00241] Optionally, the second information is carried in a resource set used for transmitting the
PSFCH, and the resource set used for transmitting the PSFCH is further used by the second device
to send HARQ information to the first device.

[00242] Optionally, the second device sends the second information in a second slot, and the
second device receives the first information in a first slot.

[00243] The second slot is the 1% slot that includes the PSFCH and that is at an interval of M
time units from the first slot, where M is a positive integer.

[00244]  Optionally, the communication module 1602 is further configured to send the resource
assistance information to the first device at least once in a second time period.

[00245] Optionally, the communication module 1602 is further configured to receive, in the
second time period, the first information sent by the first device, and send the resource assistance
information to the second device based on the first information.
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[00246] It should be noted that, it should be understood that division of the modules of the
apparatus is merely division of a logical function, and in actual implementation, all or some of the
modules may be integrated into a physical entity, or may be physically separated. In addition, the
modules may all be implemented in a form of invoking software by a processing element, or may
all be implemented in a form of hardware. Alternatively, some of the modules may be implemented
in a form of invoking software by a processing element, and some of the modules may be
implemented in a form of hardware. For example, the processing module may be a separately
disposed processing element, or may be integrated in a chip of the apparatus. In addition, the
processing module may be stored in a memory of the apparatus in a form of program code, and a
function of the determining module is invoked and executed by a processing element of the
apparatus. Implementations of other modules are similar to this. In addition, all or some of the
modules may be integrated together, or may be implemented independently. The processing
element may be an integrated circuit and has a signal processing capability. In an implementation
process, steps in the foregoing methods or the foregoing modules can be implemented by using a
hardware integrated logical circuit in the processing element, or by using instructions in a form of
software.

[00247] For example, the foregoing modules may be configured as one or more integrated
circuits for implementing the foregoing methods, such as one or more application-specific
integrated circuits (application-specific integrated circuit, ASIC), one or more microprocessors
(digital signal processor, DSP), one or more field programmable gate arrays (field programmable
gate array, FPGA), or the like. For another example, when one of the foregoing modules is
implemented in a form of scheduling program code by a processing element, the processing
element may be a general-purpose processor, such as a central processing unit (central processing
unit, CPU) or another processor that can invoke the program code. For another example, the
modules may be integrated together and implemented in a form of a system-on-a-chip (system-on-
a-chip, SOC).

[00248] 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 a part of the embodiments may be implemented in a form of a computer
program product. The computer program product includes one or more computer instructions.
When the computer program instructions are loaded and executed on the computer, the procedures
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or functions according to embodiments of this application are all or partially generated. The
computer may be a general-purpose computer, a dedicated computer, a computer network, or
another programmable apparatus. The computer instructions may be stored in a computer-readable
storage medium or may be transmitted from a computer-readable storage medium to another
computer-readable storage medium. For example, the computer instructions may be transmitted
from a website, computer, server, or data center to another website, computer, server, or data center
in a wired (for example, a coaxial cable, an optical fiber, or a digital subscriber line (DSL)) or
wireless (for example, infrared, radio, or microwave) manner. The computer-readable storage
medium may be any usable medium accessible by the computer, or a data storage device, for
example, a server or a data center, integrating one or more usable media. The usable medium may
be a magnetic medium (for example, a floppy disk, a hard disk, or a magnetic tape), an optical
medium (for example, a DVD), a semiconductor medium (for example, a solid-state disk (solid-
state disk, SSD)), or the like.

[00249] FIG. 17 is a schematic diagram of a structure of an embodiment of a communication
apparatus according to this application. The communication apparatus may serve as the first device
or the second device in any of the foregoing embodiments of this application. As shown in FIG.
17, the communication apparatus 1100 may include a processor 111 (such as a CPU) and a
transceiver 113. The transceiver 113 is coupled to the processor 111, and the processor 111 controls
a receiving/transmission action of the transceiver 113. Optionally, the communication apparatus
1100 further includes a memory 112. The memory 112 may store various instructions to complete
various processing functions and implementing method steps performed by the first device or the
second device in embodiments of this application.

[00250] Optionally, the communication apparatus in this embodiment of this application may
further include a power supply 114, a system bus 115, and a communication interface 116. The
transceiver 113 may be integrated into a transceiver of the communication apparatus 1100, or may
be a separate transmit/receive antenna on the communication apparatus. The system bus 115 is
configured to implement communicative connection between the elements. The communication
interface 116 is configured to implement connection and communication between the
communication apparatus and another external apparatus.

[00251] In this embodiment of this application, the processor 111 is configured to be coupled
to the memory 112 to read and execute the instructions in the memory 112, to implement method
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steps performed by the network device, the terminal device, or the core network device in the
foregoing method embodiments. The transceiver 113 is coupled to the processor 111, and the
processor 111 controls the transceiver 113 to transmit and receive a message. Implementation
principles and technical effects of the processor 111 and the transceiver 113 are similar, and details
are not described herein.

[00252] The system bus mentioned in the foregoing FIG. 17 may be a peripheral component
interconnect (peripheral component interconnect, PCI) bus, an extended industry standard
architecture (extended industry standard architecture, EISA) bus, or the like. The system bus may
be classified into an address bus, a data bus, a control bus, and the like. For ease of indication, the
bus is indicated by using only one bold line in the figure. However, it does not indicate that there
is only one bus or only one type of bus. The communication interface is configured to implement
communication between a database access apparatus and another device (such as a client, a
read/write database, or a read-only database). The memory may include a RAM, or may include a
non-volatile memory (non-volatile memory), for example, at least one disk memory.

[00253] The processor mentioned in FIG. 17 may be a general-purpose processor, including a
central processing unit CPU, a network processor (network processor, NP), or the like; or may be
a digital signal processor DSP, an application-specific integrated circuit ASIC, a field
programmable gate array FPGA or another programmable logic device, a discrete gate or transistor
logic device, or a discrete hardware component.

[00254] Optionally, an embodiment of this application further provides a readable storage
medium. The storage medium stores instructions, and when the instructions are run on a computer,
the computer is enabled to perform the method performed by the first device or the second device
in the foregoing embodiments of this application.

[00255] Optionally, an embodiment of this application further provides a chip running
instructions. The chip is configured to perform the method performed by the first device or the
second device in the foregoing embodiments of this application.

[00256] An embodiment of this application further provides a program product. The program
product includes a computer program, and the computer program is stored in a storage medium.
At least one processor may read the computer program from the storage medium, and when the at
least one processor executes the computer program, the method performed by the first device or
the second device in the foregoing embodiments of this application may be implemented.
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[00257] In embodiments of this application, "at least one" means one or more, and "a plurality
of" means two or more. "And/or" describes an association relationship between associated objects,
and represents that three relationships may exist. For example, A and/or B may represent the
following cases: Only A exists, both A and B exist, and only B exists, where A and B may be
singular or plural. The character "/" usually indicates that associated objects are in an "or"
relationship. In the formula, the character "/" indicates that associated objects are in a "division"
relationship. "At least one of the following items (pieces)" or a similar expression thereof indicates
any combination of these items, including a single item (piece) or any combination of a plurality
of items (pieces). For example, at least one of a, b, or ¢ may indicate: a, b, c,aand b,aand c, b
and c, or a, b, and ¢, where a, b, and ¢ may be singular or plural.

[00258] 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.

[00259] It should be understood that sequence numbers of the foregoing processes do not mean
execution sequences in embodiments of this application. The execution sequences of the processes
should be determined based on functions and internal logic of the processes, and should not be
construed as any limitation on the implementation processes of embodiments of this application.
[00260] Finally, it should be noted that the foregoing embodiments are merely intended for
describing the technical solutions of this application, but not for limiting this application. Although
this application is described in detail with reference to the foregoing embodiments, persons of
ordinary skill in the art should understand that they may still make modifications to the technical
solutions described in the foregoing embodiments or make equivalent replacements to some or all
technical features thereof, without departing from the scope of the technical solutions of

embodiments of this application.
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CLAIMS

What is claimed is:

1. A communication method, comprising:

receiving, by a first device, second information from a second device, wherein the second
information indicates that the second device provides resource assistance information for the first
device.

2. The method according to claim 1, wherein

the second information is used to indicate that the second device provides the resource
assistance information for the first device; or

the second information is used to indicate whether the second device provides the resource
assistance information for the first device.

3. The method according to claim 1 or 2, before the receiving, by a first device, second
information from a second device, further comprising:

sending, by the first device, first information to the second device, wherein the first
information is used to request to obtain the resource assistance information.

4. The method according to any one of claims 1 to 3, wherein the second information is carried
by a first channel.

5. The method according to claim 4, wherein

when the second information indicates that the second device provides the resource assistance
information for the first device, the second information corresponds to a first sequence cyclic shift
value of the first channel; or when the second information indicates that the second device does
not provide the resource assistance information for the first device, the second information
corresponds to a second sequence cyclic shift value of the first channel;

or

when the second information indicates that the second device provides the resource assistance
information for the first device, the second information corresponds to a third sequence cyclic shift
value of the first channel.

6. The method according to claim 4 or 5, wherein

the first channel is a physical sidelink feedback channel PSFCH; and

the second information is carried in a first resource set, wherein the first resource set is a
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complementary set that is of a resource set used for carrying hybrid automatic repeat request
HARQ information and that is comprised in a resource set used for transmitting the PSFCH.

7. The method according to claim 6, wherein

the first device sends the first information in a first slot, and the first device receives the
second information in a second slot; and

the second slot is the 1% slot that comprises the PSFCH and that is after a slot in which the
last symbol of the first information is located, or the second slot is the 1% slot that comprises the
PSFCH and that is at an interval of N time units from the first slot, wherein N is a positive integer.

8. The method according to claim 4 or 5, wherein

the second information is carried in a resource set used for transmitting the first channel; and

the resource set used for transmitting the first channel and a resource set used for transmitting
a PSFCH are in frequency division multiplexing; or

the resource set used for transmitting the first channel and the resource set used for
transmitting the PSFCH are configured independently.

9. The method according to claim 4, wherein

the second information corresponds to a plurality of bits of the first channel, wherein the
plurality of bits are used to indicate whether the second device provides the resource assistance
information for the first device, and indicate whether the second device successfully receives data
sent by the first device.

10. The method according to claim 9, wherein

the second information is carried in a resource set used for transmitting a PSFCH; and

the resource set used for transmitting the PSFCH is further used by the second device to send
HARQ information to the first device.

11. The method according to claim 10, wherein

the first device sends the first information in a first slot, and the first device receives the
second information in a second slot; and

the second slot is the 1% slot that comprises the PSFCH and that is at an interval of M time
units from the first slot, wherein M is a positive integer.

12. The method according to any one of claims 1 to 11, wherein

after the first device receives the second information sent by the second device, wherein the
second information indicates that the second device does not provide the resource assistance
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information for the first device, or after the first device sends the first information and does not
receive the second information in a first time period, the method further comprises:

sending, by the first device, the first information to a fourth device; or sending, by the first
device, the first information to the second device; or determining, by the first device, a
communication resource without using the resource assistance information.

13. The method according to any one of claims 1 to 11, wherein

the first device receives the second information sent by the second device, wherein the second
information indicates that the second device provides the resource assistance information for the
first device, the method further comprises:

receiving, at least once by the first device in a second time period, the resource assistance
information sent by the second device.

14. The method according to claim 13, wherein the receiving, by the first device in a second
time period, the resource assistance information sent by the second device comprises:

sending, by the first device, the first information to the second device in the second time
period; and

receiving, by the first device, the resource assistance information sent by the second device
based on the first information.

15. A communication method, comprising:

sending, by a second device, second information to a first device, wherein the second
information indicates that the second device provides resource assistance information for the first
device.

16. The method according to claim 15, wherein

the second information is used to indicate that the second device provides the resource
assistance information for the first device; or

the second information is used to indicate whether the second device provides the resource
assistance information for the first device.

17. The method according to claim 15 or 16, before the sending, by a second device, second
information to a first device, further comprising:

receiving, by the second device, first information from the first device, wherein the first
information is used to request to obtain the resource assistance information.

18. The method according to any one of claims 15 to 17, wherein the second information is
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carried by a first channel.

19. The method according to claim 18, wherein

when the second information indicates that the second device provides the resource assistance
information for the first device, the second information corresponds to a first sequence cyclic shift
value of the first channel; or when the second information indicates that the second device does
not provide the resource assistance information for the first device, the second information
corresponds to a second sequence cyclic shift value of the first channel;

or

when the second information indicates that the second device provides the resource assistance
information for the first device, the second information corresponds to a third sequence cyclic shift
value of the first channel.

20. The method according to claim 18 or 19, wherein

the first channel is a physical sidelink feedback channel PSFCH; and

the second information is carried in a first resource set, wherein the first resource set is a
complementary set that is of a resource set used for carrying hybrid automatic repeat request
HARAQ information and that is comprised in a resource set used for transmitting the PSFCH.

21. The method according to claim 20, wherein

the second device sends the second information in a second slot, and the second device
receives the first information in a first slot; and

the second slot is the 1% slot that comprises the PSFCH and that is after a slot in which the
last symbol of the first information is located, or the second slot is the 1% slot that comprises the
PSFCH and that is at an interval of N time units from the first slot, wherein N is a positive integer.

22. The method according to claim 18 or 19, wherein

the second information is carried in a resource set used for transmitting the first channel; and

the resource set used for transmitting the first channel and a resource set used for transmitting
a PSFCH are in frequency division multiplexing; or

the resource set used for transmitting the first channel and the resource set used for
transmitting the PSFCH are configured independently.

23. The method according to claim 18, wherein

the second information corresponds to a plurality of bits of the first channel, wherein the
plurality of bits are used to indicate whether the second device provides the resource assistance
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information for the first device, and indicate whether the second device successfully receives data
sent by the first device.

24. The method according to claim 23, wherein

the second information is carried in a resource set used for transmitting a PSFCH; and

the resource set used for transmitting the PSFCH is further used by the second device to send
HARQ information to the first device.

25. The method according to claim 24, wherein

the second device sends the second information in a second slot, and the second device
receives the first information in a first slot; and

the second slot is the 1% slot that comprises the PSFCH and that is at an interval of M time
units from the first slot, wherein M is a positive integer.

26. The method according to any one of claims 15 to 25, wherein the second information
indicates that the second device provides the resource assistance information for the first device,
and the method further comprises:

sending, by the second device, the resource assistance information to the first device at least
once in a second time period.

27. The method according to claim 26, wherein the sending, by the second device, the
resource assistance information to the first device in a second time period comprises:

receiving, by the second device, the first information from the first device in the second time
period; and

sending, by the second device, the resource assistance information to the second device based
on the first information.

28. A communication apparatus, comprising a communication module and a processing
module, wherein

the communication module is configured to implement communication between the
communication apparatus and with another apparatus; and

the processing module is configured to implement the method according to any one of claims
1 to 14 or according to any one of claims 15 to 27.

29. A communication apparatus, comprising a processor and a communication interface,
wherein

the communication interface is configured to implement communication between the
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communication apparatus and another apparatus; and

the processor is configured to implement the method according to any one of claims 1 to 14
or according to any one of claims 15 to 27.

30. A computer-readable storage medium, wherein the computer-readable storage medium
stores a computer program, and when the computer program is run, the method according to any

one of claims 1 to 14 or according to any one of claims 15 to 27 may be implemented.
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