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COMMUNICATION METHOD AND APPARATUS

[0001] This application claims priority to Chinese Patent Application No. 202311290262.1,
filed with the China National Intellectual Property Administration on September 28, 2023 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 more

specifically, to a communication method and apparatus.

BACKGROUND

[0003] A link for data transmission between terminal devices over a proximity-based services
communication 5 (proximity-based services communication 5, PC5) interface is referred to as a
sidelink (sidelink, SL) or a direct link. Data and/or signaling are transmitted between terminal
devices via radio bearers, and radio bearers used for signaling transmission on the PCS5 interface
may be referred to as sidelink-signaling radio bearers (signaling sidelink radio bearer, SL-SRB).
The SL-SRB may carry PC5-radio resource control (PC5-radio resource control, PC5-RRC)
messages and PC5-signaling (PC5-signaling, PC5-S) messages.

[0004] However, the terminal device cannot properly determine carriers used for PC5-RRC

messages, and consequently SL. communication quality deteriorates.

SUMMARY

[0005] This application provides a communication method and apparatus, to properly
determine a carrier used for transmission of a PC5-RRC message, and improve SL communication
quality.

[0006] According to a first aspect, a communication method is provided. The method may be
performed by a terminal device, may be performed by a component (for example, a processor, a
chip, or a chip system) of the terminal device, or may be performed by a logical module or software
that can implement all or some functions of the terminal device.

[0007] The method includes: determining a third carrier based on M first carriers and/or N
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second carriers, where one of the M first carriers is a carrier corresponding to one of M quality of
service (quality of service, QoS) flows, one of the N second carriers is a carrier corresponding to
one of N PC5-S messages, and M and N are positive integers; and transmitting a PC5-RRC
message on the third carrier.

[0008] According to the foregoing solution, the third carrier corresponding to the PC5-RRC
message may be determined based on the first carrier and/or the second carrier. Because the first
carrier corresponding to the PC5-S message and the second carrier corresponding to the QoS flow
may meet a requirement of the terminal device for transmission, the third carrier determined based
on the first carrier and/or the second carrier may meet a requirement of the terminal device for
transmission of the PC5-RRC message. Therefore, according to the foregoing solution, a carrier
used for transmission of the PC5-RRC message can be properly determined, thereby improving
SL communication quality.

[0009] With reference to the first aspect, in some implementations of the first aspect, the third
carrier is a union set or an intersection set of K first carriers among the M first carriers, and 2<K<M;
the third carrier is a union set or an intersection set of L second carriers among the N second
carriers, and 2<LL.<N; or the third carrier is a union set or an intersection set of K first carriers
among the M first carriers and L second carriers among the N second carriers, K<M, L<N, and K
and L are positive integers.

[0010] According to the foregoing solution, a union set or an intersection set of the first carrier
and/or the second carrier may be obtained, to determine the third carrier corresponding to the PC5-
RRC message. Because the first carrier corresponding to the PC5-S message and the second carrier
corresponding to the QoS flow may meet the requirement of the terminal device for transmission,
the requirement of the terminal device for transmission of the PC5-RRC message may also be met
based on the union set or the intersection set of the first carrier and/or the second carrier. Therefore,
according to the foregoing solution, the carrier used for transmission of the PC5-RRC message
can be properly determined, thereby improving the SL communication quality.

[0011] With reference to the first aspect, in some implementations of the first aspect, the third
carrier is one of the M first carriers corresponding to a QoS flow that has a highest priority, a
smallest packet delay budget (packet delay budget, PDB), or a smallest packet error rate (packet
error rate, PER) in the M QoS flows.

[0012] A carrier corresponding to a QoS flow that has a highest priority, a smallest PDB, or a
smallest PER is a carrier that can meet the requirement of the terminal device for transmission.
Therefore, the third carrier can also meet the requirement of the terminal device for transmission
of the PC5-RRC message. According to the foregoing solution, the carrier used for transmission

of the PC5-RRC message is properly determined, thereby improving the SL communication
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quality.

[0013] With reference to the first aspect, in some implementations of the first aspect, the third
carrier is at least one of a carrier supported by a cell in which the terminal device is located, a
carrier supported by the terminal device, or a carrier supported by a peer terminal device of the
terminal device.

[0014] According to the foregoing solution, the third carrier is the at least one of the carrier
supported by the cell in which the terminal device is located, the carrier supported by the terminal
device, or the carrier supported by the peer terminal device of the terminal device. Therefore, the
third carrier can meet the requirement of the terminal device for transmission of the PC5-RRC
message. According to the foregoing solution, the carrier used for transmission of the PC5-RRC
message is properly determined, thereby improving the SL communication quality.

[0015] With reference to the first aspect, in some implementations of the first aspect, the
method further includes: reporting information about the third carrier to a network device; and
receiving first information from the network device, where the first information corresponds to a
fourth carrier, and the third carrier includes the fourth carrier.

[0016] According to the foregoing solution, the terminal device sends the information about
the third carrier to the network device, to help the network device configure a correct carrier for
the terminal device, so that the terminal device can transmit the PC5-RRC message on the third
carrier, thereby improving the SL communication quality.

[0017] With reference to the first aspect, in some implementations of the first aspect, the
transmitting the PC5-RRC message on the third carrier includes: transmitting the PC5-RRC
message on the fourth carrier based on the first information.

[0018] With reference to the first aspect, in some implementations of the first aspect, the
method further includes: reporting second information to the network device, where the second
information indicates that the information about the third carrier corresponds to the PC5-RRC
message.

[0019] According to the foregoing solution, the network device may associate the information
about the third carrier with the PC5-RRC message based on the second information reported by
the terminal device, to help the network device configure the correct carrier for the terminal device,
so that the terminal device can transmit the PC5-RRC message on the third carrier, thereby
improving the SL communication quality.

[0020] With reference to the first aspect, in some implementations of the first aspect, the
method further includes: receiving a first scheduling request (scheduling request, SR)
configuration from the network device, where the first SR configuration is an SR configuration of

a PC5-RRC message; receiving a second SR configuration from the network device, where the
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second SR configuration is an SR configuration of a PC5-S message, and the first SR configuration
is different from the second SR configuration; and sending an SR to the network device based on
the first SR configuration, where the SR is used to request the network device to deliver the first
information.

[0021] According to the foregoing solution, an SR configuration of an SL-SRB3 is different
from an SR configuration of another SL-SRB, so that the network device can distinguish whether
the SR is for requesting a resource to transmit the PC5-RRC message or for requesting a resource
to transmit the PC5-S message. In this way, the network device can schedule the transmission of
the PC5-RRC message by using the correct carrier, thereby improving the SL communication
quality.

[0022] According to a second aspect, a communication method is provided. The method may
be performed by a network device, may be performed by a component (for example, a processor,
a chip, or a chip system) of the network device, or may be performed by a logical module or
software that can implement all or some functions of the network device.

[0023] The method includes: receiving information about a third carrier from a terminal device,
where the third carrier is related to M first carriers and/or N second carriers, one of the M first
carriers is a carrier corresponding to one of M QoS flows, one of the N second carriers is a carrier
corresponding to one of N PC5-S messages, and M and N are positive integers; and sending first
information to the terminal device, where the first information corresponds to a fourth carrier, the
third carrier includes the fourth carrier, and the fourth carrier is used to transmit a PC5-RRC
message.

[0024] According to the foregoing solution, the terminal device sends the information about
the third carrier to the network device, to help the network device configure a correct carrier for
the terminal device, so that the terminal device can transmit the PC5-RRC message on the third
carrier, thereby improving SL communication quality.

[0025] With reference to the second aspect, in some implementations of the second aspect, the
method further includes: receiving second information from the terminal device, where the second
information indicates that the information about the third carrier corresponds to the PC5-RRC
message.

[0026] According to the foregoing solution, the network device may associate the information
about the third carrier with the PC5-RRC message based on the second information reported by
the terminal device, to help the network device configure the correct carrier for the terminal device,
so that the terminal device can transmit the PC5-RRC message on the third carrier, thereby
improving the SL communication quality.

[0027] With reference to the second aspect, in some implementations of the second aspect, the
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method further includes: sending a first SR configuration to the terminal device, where the first
SR configuration is an SR configuration of the PC5-RRC message; sending a second SR
configuration to the terminal device, where the second SR configuration is an SR configuration of
the PC5-S message, and the first SR configuration is different from the second SR configuration;
and receiving an SR from the terminal device based on the first SR configuration, where the SR is
used to request to deliver the first information.

[0028] According to the foregoing solution, an SR configuration of an SL-SRB3 is different
from an SR configuration of another SL-SRB, so that the network device can distinguish whether
the SR is for requesting a resource to transmit the PC5-RRC message or for requesting a resource
to transmit the PC5-S message. In this way, the network device can schedule transmission of the
PC5-RRC message by using the correct carrier, thereby improving the SL communication quality.
[0029] According to a third aspect, a communication apparatus is provided, including a
processor. The processor is configured to cause, by executing a computer program or instructions,
or by using a processing circuit, the communication apparatus to perform the method according to
any one of the first aspect and the possible implementations of the first aspect.

[0030] In a possible implementation, the communication apparatus further includes a memory,
configured to store the computer program or the instructions. Further, the processor is specifically
configured to invoke and run the computer program or the computer instructions stored in the
memory, to cause the processor to implement any one of the implementations of the first aspect or
the second aspect.

[0031] In a possible implementation, the communication apparatus further includes a
transceiver (which may also be referred to as a communication interface), and the transceiver is
configured to input and/or output a signal through the communication interface. The processor is
configured to control the transceiver to receive and send a signal.

[0032] According to a fourth aspect, a communication apparatus is provided, including a
processing circuit (which may also be referred to as a processor) and an input/output interface
(which may also be referred to as an interface circuit). The input/output interface is configured to
input and/or output a signal. The processing circuit is configured to perform the method according
to any one of the first aspect and the possible implementations of the first aspect, or the processing
circuit is configured to perform the method according to any one of the second aspect and the
possible implementations of the second aspect.

[0033] In a possible implementation, the processor is configured to communicate with another
apparatus through the interface circuit, and perform the method according to the first aspect or the
second aspect. There are one or more processors.

[0034] According to a fifth aspect, a communication apparatus is provided. The
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communication apparatus may be a terminal device, or may be a device, a module, or the like
configured to perform a function of the terminal device. The communication apparatus may be a
network device, or may be a device, a module, or the like configured to perform a function of the
network device.

[0035] In a possible implementation, the communication apparatus may include modules or
units that are in one-to-one correspondence with the methods/operations/steps/actions described
in the first aspect. The module or unit may be a hardware circuit, may be software, or may be
implemented by a combination of the hardware circuit and the software.

[0036] In another possible implementation, the communication apparatus may include
modules or units that are in one-to-one correspondence with the methods/operations/steps/actions
described in the second aspect. The module or unit may be a hardware circuit, may be software,
or may be implemented by a combination of the hardware circuit and the software.

[0037] According to a sixth aspect, a computer-readable storage medium is provided. The
computer-readable storage medium stores a computer program or instructions, and when the
computer program or the instructions are run on a computer, the method according to any one of
the first aspect and the possible implementations of the first aspect is performed, or the method
according to any one of the second aspect and the possible implementations of the second aspect
is performed.

[0038] According to a seventh aspect, a computer program product is provided, including a
computer program or instructions. When the computer program or the instructions are run on a
computer, the method according to any one of the first aspect and the possible implementations of
the first aspect is performed, or the method according to any one of the second aspect and the
possible implementations of the second aspect is performed.

[0039] According to an eighth aspect, a communication apparatus is provided, including a
processor, configured to connect to a memory, and configured to invoke a program stored in the
memory, to perform any possible method according to the first aspect or the second aspect. The
memory may be located inside the communication apparatus, or may be located outside the
communication apparatus. In addition, there are one or more processors.

[0040] In an implementation, the communication apparatus in the third aspect, the fourth
aspect, or the fifth aspect may be a chip or a chip system.

[0041] According to a ninth aspect, a chip apparatus is provided, including a processor,
configured to invoke a computer program or computer instructions in a memory, so that the
processor performs any implementation of the first aspect or the second aspect.

[0042] Optionally, the processor is coupled to the memory through an interface.

[0043] According to a tenth aspect, a communication system is provided. The communication
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system includes a terminal device and a network device. The terminal device is configured to
perform the method shown in the first aspect, and the network device is configured to perform the
method shown in the second aspect.

[0044] For descriptions of beneficial effects of any one of the third aspect to the tenth aspect,

refer to the descriptions of the beneficial effects of the first aspect or the second aspect.

BRIEF DESCRIPTION OF DRAWINGS

[0045] FIG. 1 is a diagram of an architecture of a communication system applicable to an
embodiment of this application;

[0046] FIG. 2 is a schematic flowchart of a communication method according to an
embodiment of this application;

[0047] FIG. 3 is a schematic flowchart of another communication method according to an
embodiment of this application;

[0048] FIG. 4 is a schematic flowchart of still another communication method according to an
embodiment of this application;

[0049] FIG. 5 is a schematic flowchart of yet another communication method according to an
embodiment of this application;

[0050] FIG. 6 is a block diagram of a communication apparatus according to an embodiment
of this application; and

[0051] FIG. 7 is a block diagram of another communication apparatus according to an

embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0052] The following describes technical solutions of this application with reference to
accompanying drawings.

[0053] The technical solutions provided in this application may be applied to various
communication systems, such as a 5th generation (5th generation, 5G) or new radio (new radio,
NR) system, a long term evolution (long term evolution, LTE) system, an LTE frequency division
duplex (frequency division duplex, FDD) system, and an LTE time division duplex (time division
duplex, TDD) system. The technical solutions provided in this application may be further applied
to a future communication system, for example, a 6th generation (6th Generation, 6G) mobile
communication system. The technical solutions provided in this application may be further applied
to device-to-device (device-to-device, D2D) communication, machine-to-machine (machine-to-

machine, M2M) communication, machine type communication (machine type communication,
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MTC), an internet of things (internet of things, IoT) communication system, or another
communication system. This is not limited in this application.

[0054] With development of communication technologies, a communication system not only
supports conventional communication, but also supports, for example, vehicle to everything
(vehicle to everything, V2X) communication (which may also be referred to as internet of vehicles
communication), vehicle to vehicle (vehicle to vehicle, V2V) communication (which may also be
referred to as vehicle-to-vehicle communication), vehicle to infrastructure (vehicle to
infrastructure, V2I) communication (which may also be referred to as vehicle-to-infrastructure
communication), vehicle to pedestrian (vehicle to pedestrian, V2P) communication (which may
also be referred to as vehicle-to-pedestrian communication), and vehicle to network (vehicle to
network, V2N) communication (which may also be referred to as vehicle-to-network
communication). For example, the communication system may further support a next generation
wireless local area network system.

[0055] A terminal device in embodiments of this application may be briefly referred to as a
terminal. The terminal device may be a device having a wireless transceiver function. The terminal
device may be mobile or fixed. The terminal device may be deployed on land, where the
deployment includes indoor or outdoor, or handheld or vehicle-mounted deployment, may be
deployed on water (for example, on a ship), or may be deployed in air (for example, on aircraft, a
balloon, or a satellite). The terminal device may include a mobile phone (mobile phone), a pad
(pad), a computer having a wireless transceiver 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 (remote medical), 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), and/or a wireless terminal device in
a smart home (smart home). Alternatively, the terminal device may be a cellular phone, a cordless
phone, a session initiation protocol (session initiation protocol, SIP) phone, a wireless local loop
(wireless local loop, WLL) station, a personal digital assistant (personal digital assistant, PDA), a
handheld device or a computing device having a wireless communication function, a vehicle-
mounted device, a wearable device, a terminal device in a Sth generation (the 5th generation, 5G)
network, a terminal device in a future evolved public land mobile network (public land mobile
network, PLMN), or the like. The terminal device sometimes may also be referred to as user
equipment (user equipment, UE), a mobile station (mobile station, MS), a mobile terminal (mobile
terminal, MT), or the like. Optionally, the terminal device may communicate with a plurality of

access network devices that use different technologies. For example, the terminal device may
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communicate with an access network device supporting LTE, may communicate with an access
network device supporting 5G, or may be dual-connected to the access network device supporting
LTE and the access network device supporting 5G. This is not limited in this application.

[0056] In this application, an apparatus configured to implement a function of the terminal
device may be the terminal device, or may be an apparatus that can support the terminal device in
implementing the function, for example, a chip system, a hardware circuit, a software module, or
a combination of the hardware circuit and the software module. The apparatus may be mounted in
the terminal device or may be used together with the terminal device. In the technical solutions
provided in this application, an example in which the apparatus configured to implement the
function of the terminal device is the terminal device and the terminal device is the UE is used to
describe the technical solutions provided in this application.

[0057] A network device in embodiments of this application may also be referred to as an
access network (radio access network, RAN) device.

[0058] The RAN device is a node or a device that connects the terminal device to a wireless
network, and the RAN device may also be referred to as a base station. The RAN device includes,
for example, but is not limited to: a base station, a next generation NodeB (generation NodeB,
gNB) in 5G, an evolved NodeB (evolved NodeB, eNB), a radio network controller (radio network
controller, RNC), a NodeB (NodeB, NB), a base station controller (base station controller, BSC),
a base transceiver station (base transceiver station, BTS), a home base station, (for example, a
home evolved NodeB or a home NodeB, HNB), a baseband unit (baseband unit, BBU), a
transmitting and receiving point (transmitting and receiving point, TRP), a transmitting point
(transmitting point, TP), and/or a mobile switching center. Alternatively, the access network device
may be at least one of a central unit (central unit, CU), a distributed unit (distributed unit, DU), a
central unit control plane (CU control plane, CU-CP) node, a central unit user plane (CU user
plane, CU-UP) node, an integrated access and backhaul (integrated access and backhaul, IAB)
node, a radio controller in a cloud radio access network (cloud radio access network, CRAN)
scenario, or the like. Alternatively, the access network device may be a relay station, an access
point, a vehicle-mounted device, a terminal device, a wearable device, an access network device
in a 5G network, an access network device in a future evolved public land mobile network (public
land mobile network, PLMN), or the like.

[0059] In this application, an apparatus configured to implement a function of the access
network device may be the access network device, or may be an apparatus that can support the
access network device in implementing the function, for example, a chip system, a hardware circuit,
a software module, or a combination of the hardware circuit and the software module. The

apparatus may be mounted in the access network device or may be used together with the access
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network device. In the technical solutions provided in this application, an example in which the
apparatus configured to implement the function of the access network device is the access network
device and the access network device is the base station is used to describe the technical solutions
provided in this application.

[0060] FIG. 1 is a diagram of an architecture of a communication system applicable to an
embodiment of this application.

[0061] The communication system applicable to this embodiment of this application includes
a terminal device, for example, a terminal device 121 and a terminal device 122 shown in FIG. 1,
and a network device, for example, a network device 110 shown in FIG. 1. In addition, the
communication system mainly includes two types of communication interfaces, for example, a
communication interface (Uu interface) between the terminal device 121 and the network device
110 and a communication interface (PC5 interface) between the terminal device 121 and the
terminal device 122. The Uu interface is used for communication between the terminal device and
the network device, and the PC5 interface is used for sidelink communication between the terminal
devices. A link used by the terminal device to send data to the network device on the Uu interface
is referred to as an uplink (uplink), and a link used by the terminal device to receive data sent by
the network device is referred to as a downlink (downlink). A link for data transmission between
the terminal devices on the PC5 interface is referred to as an SL or a direct link. The sidelink is
usually used in a scenario in which direct communication can be performed between devices, such
as device to device (device to device, D2D). In this scenario, data transmission between the devices
does not need to pass through the network device.

[0062] V2X communication may be considered as a case of D2D communication. For example,
in the V2X, each vehicle may be considered as one terminal device, and data transmission between
terminal devices may be directly performed through an SL without passing through a network
device. In this way, a communication delay can be effectively reduced. Unicast, multicast, or
broadcast may be supported on the sidelink.

[0063] On the Uu interface, one or both of data and radio resource control (radio resource
control, RRC) signaling are transmitted between the terminal device and the network device via a
radio bearer. A radio bearer used for data transmission is referred to as a data radio bearer (data
radio bearer, DRB), and a bearer used for RRC signaling transmission is referred to as a signaling
radio bearer (signaling radio bearer, SRB). A radio bearer includes a packet data convergence
protocol (packet data convergence protocol, PDCP) entity and a radio link control (radio link
control, RLC) bearer. One RLC bearer includes one RLC entity and a corresponding logical
channel (logical channel, LCH). A configuration of the radio bearer is configurations of the PDCP

entity, the RLC entity, and the LCH of the radio bearer. The configuration of the radio bearer needs
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to ensure a QoS requirement of a service transmitted via the radio bearer. On the Uu interface, the
radio bearer is configured by the network device for the terminal device.

[0064] On the PCS interface, one or both of data and signaling are also transmitted between
the terminal devices via a radio bearer. The radio bearer on the PC5 interface may be referred to
as a sidelink radio bearer (sidelink radio bearer, SLRB). In a long term evolution (long term
evolution, LTE) V2X system, radio bearers on a PC5 interface are separately established by a
transmit-end terminal device and a receive-end terminal device, and configurations of the radio
bearers are predefined in a standard or determined by the transmit-end terminal device and the
receive-end terminal device.

[0065] Each time the terminal device performs SL transmission, the terminal device needs to
perform logical channel prioritization (logical channel prioritization, LCP), which specifically
includes selecting a destination (destination) and selecting an LCH. Selecting the destination may
be understood as selecting a specific terminal device or specific terminal devices to which SL
transmission is performed. Selecting the LCH may be understood as selecting a specific LCH or
specific LCHs whose data is to be transmitted.

[0066] The architecture shown in FIG. 1 that can be applied to this embodiment of this
application is merely an example for description, and an architecture applicable to this embodiment
of this application is not limited thereto. Any architecture that can implement functions of the
foregoing devices is applicable to this embodiment of this application. In addition, in future
communication, names of these interfaces such as the Uu interface or the PC5 interface may
remain unchanged, or may be replaced by other names. This is not limited in this application.
[0067] It should be further understood that the foregoing names are defined merely for ease of
distinguishing between different functions, and should not constitute any limitation on this
application. This application does not exclude a possibility that another name is used in the 5G
network and another future network. For example, in a 6G network, some or all of the foregoing
devices may use terms in 5G, or may use other names or the like. Names of the interfaces between
the devices in FIG. 1 are merely examples. During specific implementation, names of the interfaces
may be other names. This is not specifically limited in this application. In addition, a name of a
message (or signaling) transmitted between the foregoing devices is merely an example, and does
not constitute any limitation on a function of the message.

[0068] For example, refer to FIG. 1. The terminal device 121 and the terminal device 122
perform sidelink communication. The terminal device 121 may be used as transmit-end user
equipment (transmission user equipment, TX UE), and the terminal device 122 may be used as
receive-end user equipment (reception user equipment, RX UE). The terminal device 121 may be

in an in-coverage (in-coverage, IC) state or an out-of-coverage (out-of-coverage, OOC) state.
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When the terminal device 121 is in an RRC connected (RRC_connected) state, the terminal device
121 may obtain an SL resource (used for SL transmission) from the base station. In this case, this
resource allocation mode is referred to as a base station scheduling mode (mode 1). Specifically,
the network device 110 may schedule an SL resource for the terminal device 121 by using
downlink control information (downlink control information, DCI), or configure an SL configured
grant (configured grant, CG) for the terminal device 121 by using an RRC message.

[0069] When the terminal device 121 operates in an autonomous contention mode (mode 2)
(for example, in an RRC connected state, an RRC inactive state (RRC inactive), an RRC idle state
(RRC idle), or an OOC state), the terminal device 121 may receive a configuration of an SL
resource pool from the network device 110, or obtain the configuration of the SL resource pool
from a preconfiguration. Then, the terminal device 121 selects an SL resource from the SL resource
pool for sending. For example, the terminal device 121 may randomly select an SL resource from
the SL resource pool, or select an SL resource from the SL resource pool based on a result of
sensing (sensing) or partial sensing (partial sensing).

[0070] The SLRB includes a data radio bearer (data radio bearer, DRB) used for data
transmission, and may be referred to as an "SL-DRB". The SLRB further includes an SRB used
for signaling transmission, and is referred to as an "SL-SRB". The SL-SRB may carry a PC5-RRC
message and a PC5-S message.

[0071] For the PC5-RRC message, an SL-SRB3 is introduced for transmission of the PC5-
RRC message, for example, a PC5-RRC data transmission (data transmission) message. The PC5-
RRC message may be equivalent to the SL-SRB3. For example, determining an LCH of the PC5-
RRC message may be understood as determining an LCH of the SL-SRB3.

[0072] For the PC5-S message, three SL-SRBs are introduced.

[0073] An SL-SRBO is used for transmission of an unprotected PC5-S message (unprotected
PC5-S message), namely, a PC5-S message before establishment of PC5-S security or a PC5-S
message used for unicast connection establishment, for example, a direct communication request
(direct communication request, DCR) message. The foregoing messages may be equivalent to the
SL-SRBO.

[0074] An SL-SRBI is used for transmission of a PC5-S message establishing PC5-S security
(PC5-S message establishing PC5-S security), for example, a direct security mode command
(direct security mode command) message and a direct security mode complete (direct security
mode complete) message. The foregoing message may be equivalent to the SL-SRBI.

[0075] An SL-SRB2 is used for transmission of a protected PC5-S message (protected PC5-S
message), namely, a PC5-S message after establishment of PC5-S security, for example, a direct

communication accept (direct communication accept) message, a PC5-S link modification (link
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modification) message, or a PC5-S link maintenance (link maintenance) message. The foregoing
messages may be equivalent to the SL-SRB2.

[0076] In addition, an SL-SRB4 is used for transmission of a discovery (discovery) message.
The discovery message may be equivalent to the SL-SRB4.

[0077] However, the terminal device cannot properly determine a carrier used for transmission
of the PC5-RRC message, and consequently SL. communication quality deteriorates.

[0078] For example, in carrier aggregation (carrier aggregation, CA), resources of a plurality
of frequency bands may be combined, and data transmission is performed simultaneously by using
a plurality of carriers, to increase a bandwidth and a data transmission speed of a wireless network,
expand communication coverage, and improve communication reliability. Because the terminal
device cannot determine the carrier used for transmission of the PC5-RRC message, and the
terminal device may only simply select a carrier for transmission, that is, select a legacy (legacy)
carrier, an SL CA technology cannot be used, and consequently the SL communication quality
deteriorates.

[0079] FIG. 2 is a schematic flowchart of a communication method 200 according to an
embodiment of this application. According to the method 200, a terminal device can determine a
carrier used for transmission of a PC5-RRC message, thereby improving SL communication
quality. The following describes in detail some embodiments of the method 200 with reference to
FIG. 2.

[0080] S210: Determine a third carrier based on M first carriers and/or N second carriers,
where one of the M first carriers is a carrier corresponding to one of M QoS flows, one of the N
second carriers is a carrier corresponding to one of N PC5-S messages, and M and N are positive
integers.

[0081] S220: Transmit a PC5-RRC message on the third carrier.

[0082] S210 may also be understood as determining, based on the carrier corresponding to the
QoS flow and/or the carrier corresponding to the PC5-S message, a carrier corresponding to the
PC5-RRC message.

[0083] The M first carriers may be one or more first carriers, and the N second carriers may
be one or more second carriers. When there is one first carrier, M is 1; or when there are a plurality
of first carriers, M is a positive integer greater than or equal to 2. When there is one second carrier,
N is 1; or when there are a plurality of second carriers, N is a positive integer greater than or equal
to 2.

[0084] One first carrier may be understood as one carrier set (carrier set), and one carrier set
includes one or more carriers. One first carrier may also be understood as one carrier list (carrier

list), and one carrier list includes one or more carriers. In addition, one first carrier may include
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one or more carriers. One first carrier may also be understood as one carrier (carrier) or a plurality
of carriers (carriers).

[0085] One second carrier may be understood as one carrier set, or may be understood as one
carrier list. In addition, one second carrier may include one or more carriers. One second carrier
may also be understood as one carrier (carrier) or a plurality of carriers (carriers).

[0086] The M first carriers may be indicated by an upper layer (upper layer) of a terminal
device, and the N second carriers may be indicated by the upper layer of the terminal device. For
example, the upper layer of the terminal device may indicate, to an access stratum (access stratum,
AS), one or more carriers corresponding to each QoS flow and one or more carriers corresponding
to the PC5-S message. In other words, the upper layer of the terminal device may indicate the M
first carriers and the N second carriers to the AS layer. The upper layer may be a V2X layer, a PC5-
S layer, a proximity-based services (proximity-based services, ProSe) layer, or the like. This is not
limited in this application.

[0087] The M QoS flows or the N PC5-S messages may belong to a same unicast connection
as the PC5-RRC message. Alternatively, the M QoS flows, the N PC5-S messages, and the PC5-
RRC message may correspond to a same destination. It may be understood that the M first carriers
may meet a requirement of the M QoS flows for unicast connection transmission, and the N second
carriers may meet a requirement of the N PC5-S messages for unicast connection transmission.
Therefore, the third carrier determined based on the M first carriers and the N second carriers may
also meet a requirement for PC5-RRC unicast connection transmission. Therefore, according to
the foregoing solution, the carrier for transmission of the PC5-RRC message can be more properly
determined.

[0088] It should be noted that the PC5-S message may be understood as a DCR message, or
may be understood as a direct security mode command message, a direct security mode complete
message, a direct communication accept message, or another PC5-S message (for example, a PC5-
S link modification message or a PC5-S link maintenance message). In other words, the PC5-S
message may be understood as a PC5-S message used for unicast connection establishment (or a
PC5-S message before establishment of PC5-S security), a PC5-S message used for establishing
PC5-S security, a PC5-S message after establishment of PC5-S security, or a discovery message.
In other words, the PC5-S message may be understood as an SL-SRBO0, an SL-SRB1, an SL-SRB2,
or an SL-SRB4. Carriers corresponding to different PC5-S messages (or referred to as different
SL-SRBs) may be the same or may be different.

[0089] Therefore, the second carrier may be a carrier corresponding to the DCR message, the
direct security mode command message, the direct security mode complete message, the direct

communication accept message, or another PC5-S message. For example, the another PC5-S
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message may be the PC5-S link modification message, the PC5-S link maintenance message, or
the like. In other words, the second carrier may be a carrier corresponding to the PC5-S message
used for unicast connection establishment (or the PC5-S message before establishment of PC5-S
security), the PC5-S message used for establishing PC5-S security, the PC5-S message after
establishment of PC5-S security, or the discovery message. In other words, the second carrier may
be a carrier corresponding to the SL-SRBO, the SL-SRB1, the SL-SRB2, or the SL-SRB4. Second
carriers corresponding to different PC5-S messages (or referred to as different SL-SRBs) may be
the same or may be different.

[0090] One third carrier may be understood as one carrier set, or may be understood as one
carrier list. A plurality of third carriers may be understood as one carrier set, or may be understood
as a plurality of carrier lists. In addition, one third carrier may include one or more carriers. One
third carrier may also be understood as one carrier (carrier) or a plurality of carriers (carriers).
[0091] One third carrier may also be understood as one carrier, and a plurality of third carriers
may also be understood as a plurality of carriers.

[0092] The third carrier may be understood as the carrier corresponding to the PC5-RRC
message, or may be understood as a carrier corresponding to an SL-SRB3. In addition, determining
the third carrier may be understood as determining a carrier corresponding to an LCH of the PC5-
RRC message, or may be understood as determining a carrier corresponding to an LCH of the SL-
SRB3. For another embodiment of S210, refer to the following descriptions. Details are not
described herein.

[0093] When there are a plurality of third carriers, S220 may be understood as transmitting the
PC5-RRC message on one of the third carriers.

[0094] According to the foregoing solution, the third carrier corresponding to the PC5-RRC
message may be determined based on the first carrier and/or the second carrier. Because the first
carrier corresponding to the PC5-S message and the second carrier corresponding to the QoS flow
may meet a requirement of the terminal device for transmission, the third carrier determined based
on the first carrier and/or the second carrier may meet a requirement of the terminal device for
transmission of the PC5-RRC message. Therefore, according to the foregoing solution, the carrier
used for transmission of the PC5-RRC message can be properly determined, thereby improving
the SL communication quality.

[0095] S210 may be implemented in a plurality of manners. The following uses four manners
as examples to describe some embodiments of S210 in detail.

[0096] Manner 1: The third carrier is a union set or an intersection set of K first carriers among
the M first carriers, and 2<K<M.

[0097] A value of K may be understood as that K is greater than or equal to 2, and K is less
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than or equal to M. The following separately describes cases of different values of K.

[0098] K may be equal to M. For example, the upper layer indicates that three QoS flows
respectively correspond to a carrier set 1, a carrier set 2, and a carrier set 3 (or referred to as a first
carrier 1, a first carrier 2, and a first carrier 3). Each carrier set (or each first carrier) may include
one or more carriers, and the third carrier may be a union set or an intersection set of the carrier
set 1, the carrier set 2, and the carrier set 3.

[0099] For example, the carrier set 1 includes a carrier 11 and a carrier 12, the carrier set 2
includes the carrier 11 and a carrier 22, and the carrier set 3 includes the carrier 11 and a carrier
33. The third carrier may be the union set of the three carrier sets (or referred to as the three first
carriers). That is, the third carrier includes the carrier 11, the carrier 12, the carrier 22, and the
carrier 33. Alternatively, the third carrier may be the intersection set of the three carrier sets (or
referred to as the three first carriers). That is, the third carrier includes the carrier 11.

[00100] K may be less than M. For example, the upper layer indicates that the three QoS flows
respectively correspond to the foregoing carrier set 1, the carrier set 2, and the carrier set 3 (or
referred to as the first carrier 1, the first carrier 2, and the first carrier 3). The third carrier may be
a union set or an intersection set of the carrier set 1 and the carrier set 2.

[00101] For example, the third carrier may be the union set of the foregoing two carrier sets (or
referred to as the two first carriers). That is, the third carrier includes the carrier 11, the carrier 12,
and the carrier 22. Alternatively, the third carrier may be the intersection set of the foregoing two
carrier sets (or referred to as the two first carriers). That is, the third carrier includes the carrier 11.
[00102] K is usually greater than or equal to 2, and the third carrier is a union set or an
intersection set of a plurality of first carriers.

[00103] In addition, K may alternatively be 1. When K is 1, the third carrier is the first carrier.
In other words, the third carrier is one of the M first carriers.

[00104] Manner 2: The third carrier is a union set or an intersection set of L second carriers
among the N second carriers, and 2<L<N.

[00105] A value of L may be understood as that L is greater than or equal to 2, and L is less than
or equal to N. The following separately describes cases of different values of L.

[00106] L may be equal to N. For example, the upper layer indicates that three PC5-S messages
respectively correspond to a carrier set 1, a carrier set 2, and a carrier set 3 (or referred to as a
second carrier 1, a second carrier 2, and a second carrier 3). Each carrier set (or each second carrier)
may include one or more carriers, and the third carrier may be a union set or an intersection set of
the carrier set 1, the carrier set 2, and the carrier set 3.

[00107] For example, the carrier set 1 includes a carrier 11 and a carrier 12, the carrier set 2

includes the carrier 11 and a carrier 22, and the carrier set 3 includes the carrier 11 and a carrier
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33. The third carrier may be the union set of the three carrier sets (or referred to as three second
carriers). That is, the third carrier includes the carrier 11, the carrier 12, the carrier 22, and the
carrier 33. Alternatively, the third carrier may be the intersection set of the three carrier sets (or
referred to as three second carriers). That is, the third carrier includes the carrier 11.

[00108] L may be less than N. For example, the upper layer indicates that the three PC5-S
messages respectively correspond to the carrier set 1, the carrier set 2, and the carrier set 3 (or
referred to as the second carrier 1, the second carrier 2, and the second carrier 3). The third carrier
may be a union set or an intersection set of the carrier set 1 and the carrier set 2.

[00109] For example, the third carrier may be the union set of the foregoing two carrier sets (or
referred to as the two second carriers). That is, the third carrier includes the carrier 11, the carrier
12, and the carrier 22. Alternatively, the third carrier may be the intersection set of the foregoing
two carrier sets (or referred to as two second carriers). That is, the third carrier includes the carrier
11.

[00110] L is usually greater than or equal to 2, and the third carrier is a union set or an
intersection set of a plurality of second carriers.

[00111] In addition, L may alternatively be 1. When L is 1, the third carrier is the second carrier.
In other words, the third carrier is one of the N second carriers.

[00112] For understanding of the PC5-S message and the second carrier, refer to the foregoing
descriptions. Details are not described herein.

[00113] Manner 3: The third carrier is a union set or an intersection set of K first carriers among
the M first carriers and L second carriers among the N second carriers, K<M, L<N, and K and L
are positive integers.

[00114] A value of K may be understood as that K is less than or equal to M. A value of L may
be understood as that L is less than or equal to N.

[00115] When M is 1 and N is 1, K may be 1, and L may be 1. For example, the upper layer
indicates that a QoS flow corresponds to a carrier set 1 (or referred to as a first carrier 1), and a
PC5-S message corresponds to a carrier set 2 (or referred to as a second carrier 2). For example,
the carrier set 1 includes a carrier 11 and a carrier 12, and the carrier set 2 includes the carrier 11
and a carrier 22. The third carrier may be a union set of the foregoing two carrier sets (or referred
to as one first carrier and one second carrier). That is, the third carrier includes the carrier 11, the
carrier 12, and the carrier 22. The third carrier may be an intersection set of the foregoing two
carrier sets (or referred to as one first carrier and one second carrier). That is, the third carrier
includes the carrier 11.

[00116] When M is 1 and N is an integer greater than or equal to 2, K may be 1, and L may be

an integer less than or equal to N. For example, L may still be 1. This is similar to the foregoing
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solution in which K is 1 and L is 1. For details, refer to the foregoing descriptions. For another
example, L may be 2. In this case, a QoS flow may correspond to a carrier set 1 (or referred to as
a first carrier 1), and two PC5-S messages may respectively correspond to a carrier set 2 and a
carrier set 3 (or referred to as a second carrier 2 and a second carrier 3 respectively). For example,
the carrier set 1 includes a carrier 11 and a carrier 12, the carrier set 2 includes the carrier 11 and
a carrier 22, and the carrier set 3 includes the carrier 11 and a carrier 33. The third carrier may be
a union set of the foregoing three carrier sets (or referred to as one first carrier and two second
carriers). That is, the third carrier includes the carrier 11, the carrier 12, the carrier 22, and the
carrier 33. The third carrier may be an intersection set of the foregoing three carrier sets (or referred
to as one first carrier and two second carriers). That is, the third carrier includes the carrier 11.
[00117] When M is an integer greater than or equal to 2 and N is 1, K may be an integer less
than or equal to M, and L may be 1. For example, K may still be 1. This is similar to the foregoing
solution in which K is 1 and L is 1. For details, refer to the foregoing descriptions. For another
example, K may be 2. In this case, two QoS flows may respectively correspond to a carrier set 1
and a carrier set 2 (or referred to as a first carrier 1 and a first carrier 2 respectively), and a PC5-S
message may correspond to a carrier set 3 (or referred to as a second carrier 3). For example, the
carrier set 1 includes a carrier 11 and a carrier 12, the carrier set 2 includes the carrier 11 and a
carrier 22, and the carrier set 3 includes the carrier 11 and a carrier 33. The third carrier may be a
union set of the foregoing three carrier sets (or referred to as two first carriers and one second
carrier). That is, the third carrier includes the carrier 11, the carrier 12, the carrier 22, and the carrier
33. The third carrier may be an intersection set of the foregoing three carrier sets (or referred to as
two first carriers and one second carrier). That is, the third carrier includes the carrier 11.

[00118] When M is an integer greater than or equal to 2 and N is an integer greater than or equal
to 2, K may be an integer less than or equal to M, and L may be an integer less than or equal to N.
For example, K may be 1, and L may be 1; K may be 1, and L may be 2; or K may be 2, and L
may be 1. The foregoing three examples are similar to the foregoing solutions. For details, refer to
the foregoing descriptions. For another example, K may be 2, and L may be 2. In this case, two
QoS flows may respectively correspond to a carrier set 1 and a carrier set 2 (or referred to as a first
carrier 1 and a first carrier 2 respectively), and two PC5-S messages may respectively correspond
to a carrier set 3 and a carrier set 4 (or referred to as a second carrier 3 and a second carrier 4
respectively). For example, the carrier set 1 includes a carrier 11 and a carrier 12, the carrier set 2
includes the carrier 11 and a carrier 22, the carrier set 3 includes the carrier 11 and a carrier 33,
and the carrier set 4 includes the carrier 11 and a carrier 44. The third carrier may be a union set
of the foregoing four carrier sets (or referred to as two first carriers and two second carriers). That

is, the third carrier includes the carrier 11, the carrier 12, the carrier 22, the carrier 33, and the
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carrier 44. The third carrier may be an intersection set of the foregoing four carrier sets (or referred
to as two first carriers and two second carriers). That is, the third carrier includes the carrier 11.
[00119] For a case in which K is greater than 2 and/or L is greater than 2, refer to the foregoing
examples. Examples are not exhaustively listed herein. For understanding of the PC5-S message
and the second carrier, refer to the foregoing descriptions. Details are not described herein.
[00120] According to the foregoing solution, the union set or the intersection set of the first
carrier and/or the second carrier may be obtained, to determine the third carrier corresponding to
the PC5-RRC message. Because the first carrier corresponding to the PC5-S message and the
second carrier corresponding to the QoS flow may meet the requirement of the terminal device for
transmission, the requirement of the terminal device for transmission of the PC5-RRC message
may also be met based on the union set or the intersection set of the first carrier and/or the second
carrier. Therefore, according to the foregoing solution, the carrier used for transmission of the PC5-
RRC message can be properly determined, thereby improving the SL communication quality.
[00121] Manner 4: The third carrier is one of the M first carriers corresponding to a QoS flow
that has a highest priority, a smallest PDB, or a smallest PER in the M QoS flows.

[00122] The highest priority may also be understood as a smallest priority value. For example,
a carrier corresponding to a QoS flow that has a smallest logical channel priority (LCH priority)
may be determined as the first carrier. It should be noted that the logical channel priority (LCH
priority) herein may also be referred to as a logical channel priority (LCH priority), but is different
from the foregoing LCP (LCH prioritization).

[00123] Further, the solution in Manner 4 may include: When priorities of a plurality of QoS
flows in the M QoS flows are all the highest, the third carrier is one of the M first carriers
corresponding to a QoS flow that has a smallest PDB or a smallest PER in the plurality of QoS
flows that have the highest priority.

[00124]  Alternatively, the solution in Manner 4 may include: When PDBs of a plurality of QoS
flows in the M QoS flows are all the smallest, the third carrier is one of the M first carriers
corresponding to a QoS flow that has a highest priority or a smallest PER in the plurality of QoS
flows that have the smallest PDB.

[00125] Alternatively, the solution in Manner 4 may include: When PERs of a plurality of QoS
flows in the M QoS flows are all the smallest, the third carrier is one of the M first carriers
corresponding to a QoS flow that has a highest priority or a smallest PDB in the plurality of QoS
flows that have the smallest PER.

[00126] The carrier corresponding to the QoS flow that has the highest priority, the smallest
PDB, or the smallest PER is a carrier that can meet the requirement of the terminal device for

transmission. Therefore, the third carrier can also meet the requirement of the terminal device for
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transmission of the PC5-RRC message. According to the foregoing solution, the carrier used for
transmission of the PC5-RRC message is properly determined, thereby improving the SL
communication quality.

[00127] In some embodiments, the third carrier is at least one of a carrier supported by a cell in
which the terminal device is located, a carrier supported by the terminal device, or a carrier
supported by a peer terminal device of the terminal device.

[00128] In other words, the third carrier is related to the first carrier and/or the second carrier,
and is at least one of the carrier supported by the cell in which the terminal device is located, the
carrier supported by the terminal device, or the carrier supported by the peer terminal device of
the terminal device.

[00129] For example, after the intersection set or the union set of the first carrier and/or the
second carrier is determined in the foregoing Manner 1 to Manner 3, a carrier that can be supported
by the cell in which the terminal device is located, supported by the terminal device, or supported
by the peer terminal device of the terminal device and that is in the intersection set or the union
set may be further determined as the third carrier.

[00130] For another example, after the carrier corresponding to the QoS flow that has the
highest priority, the smallest PDB, or the smallest PER is determined in the foregoing Manner 4,
a carrier that can be supported by the cell in which the terminal device is located, supported by the
terminal device, or supported by the peer terminal device of the terminal device and that is in the
carrier may be further determined as the third carrier.

[00131] It may be understood that the carrier supported by the peer terminal device may be
indicated by capability information of the peer terminal device. The peer terminal device may be
a terminal device that receives the PC5-RRC message transmitted in S220, or another terminal
device that establishes a unicast connection to the terminal device in the method 200 by using the
PC5-S message.

[00132] According to the foregoing solution, the third carrier is at least one of the carrier
supported by the cell in which the terminal device is located, the carrier supported by the terminal
device, or the carrier supported by the peer terminal device of the terminal device. Therefore, the
third carrier can meet the requirement of the terminal device for transmission of the PC5-RRC
message. According to the foregoing solution, the carrier used for transmission of the PC5-RRC
message is properly determined, thereby improving the SL communication quality.

[00133] It should be noted that the PC5-RRC message in S220 may alternatively be replaced
with an SL medium access control control element (medium access control control element, MAC
CE) or physical (physical, PHY) layer signaling. In other words, a transmission carrier of the SL
MAC CE or the PHY layer signaling may be determined by using the same method. For example,
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after S210 and the embodiment related to S210 are performed, the SL MAC CE or the PHY layer
signaling may be transmitted on the third carrier.

[00134] FIG. 3 is a schematic flowchart of another communication method 300 according to an
embodiment of this application. FIG. 3 relates to interaction between a terminal device and a
network device, and the method 300 is applicable to a terminal device in an RRC connected state.
The method 300 may be combined with the foregoing method 200. For example, S310 and S320
may be performed after S210. For another example, S310 and S320 may be performed before S220.
[00135] S310: The terminal device reports information about a third carrier to the network
device. Correspondingly, the network device receives the information about the third carrier from
the terminal device, where the third carrier is related to M first carriers and/or N second carriers,
one of the M first carriers is a carrier corresponding to one of M quality of service QoS flows, one
of the N second carriers is a carrier corresponding to one of N PC5-S messages, and M and N are
positive integers.

[00136] For example, the terminal device sends sidelink user equipment information (sidelink
user equipment information, SUI) to the network device, and the information about the third carrier
may be carried in the SUL In other words, the SUI may include the information about the third
carrier.

[00137] In some embodiments, the method 300 further includes: The terminal device reports
second information to the network device, where the second information indicates that the
information about the third carrier corresponds to a PC5-RRC message. Correspondingly, the
network device receives the second information from the terminal device.

[00138] In an example, the second information may be carried in the information about the third
carrier. In other words, the information about the third carrier may include the second information.
The second information may indicate that the information about the third carrier is associated with
the PC5-RRC message. In other words, the second information may indicate that the information
about the third carrier is associated with an SL-SRB3. In this case, the second information is
indication information in the information about the third carrier, and the indication information
indicates that the information about the third carrier is associated with the PC5-RRC message/SL-
SRB3.

[00139] In another example, the information about the third carrier may be carried in the second
information, and a name of the second information may indicate the information about the third
carrier.

[00140] For example, an original name of the second information is "sl-TxInterestedFreqList".
When the second information includes the information about the third carrier, the name of the

second information may be "sl-TxInterestedFreqList-RRC", to indicate that the information about
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the third carrier is associated with the PC5-RRC message, in other words, indicate that the
information about the third carrier is associated with the SL-SRB3. In this case, the second
information may be considered as an information element (information element, IE), and the IE
includes the information about the third carrier. In other words, the second information is an
information element name external to the information about the third carrier, and the information
element name indicates that the information about the third carrier is associated with the PC5-RRC
message/SL-SRB3.

[00141] For another example, when the terminal device reports information about the carrier
corresponding to the QoS flow and the information about the third carrier, different information
elements are used for indication. In this way, a name of an information element carrying the
information about the carrier corresponding to the QoS flow may be changed, to distinguish
between the information about the carrier corresponding to the QoS flow and the information about
the third carrier. In this way, the network device can determine that the information about the
carrier corresponding to the QoS flow is associated with the QoS flow, and the information about
the third carrier is associated with the PC5-RRC message/SL-SRB3.

[00142] According to the foregoing solution, the network device may associate the information
about the third carrier with the PC5-RRC message based on the second information reported by
the terminal device, to help the network device configure a correct carrier for the terminal device,
so that the terminal device can transmit the PC5-RRC message on the third carrier, thereby
improving SL communication quality.

[00143] S320: The terminal device receives first information from the network device, where
the first information corresponds to a fourth carrier, and the third carrier includes the fourth carrier.
Correspondingly, the network device sends the first information to the terminal device, where the
first information corresponds to the fourth carrier, the third carrier includes the fourth carrier, and
the fourth carrier is used for transmission of the PC5-RRC message.

[00144] The first information may be understood as grant information or resource configuration
information.

[00145] For example, the first information may be DCI. The first information may alternatively
be carried in the DCI. In other words, the DCI may include the first information. For example, the
first information may be SL configured grant (configured grant) information. The first information
may alternatively be carried in the SL configured grant information. In other words, the SL
configured grant information includes the first information.

[00146] The first information may correspond to the fourth carrier in a plurality of manners.
[00147] For example, the first information may carry or include an index of the fourth carrier

(namely, a number of the fourth carrier). In this way, the first information may be understood as
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information carrying or including the fourth carrier. The terminal device may find the fourth carrier
based on the index of the fourth carrier, and transmit the PC5-RRC message on the fourth carrier.
[00148] For another example, the first information may indicate some resources, and the
resources are resources on the fourth carrier. In this way, the first information may be understood
as resource configuration information, and the terminal device may transmit the PC5-RRC
message on the resources, thereby implementing transmission of the PC5-RRC message on the
fourth carrier.

[00149] For another example, the first information may indicate the terminal device to transmit
the PC5-RRC message on the fourth carrier. In this way, the first information may be understood
as indication information, where the indication information specifically indicates a behavior of the
terminal device. Different from the foregoing solution in which the index of the fourth carrier is
carried or included, the first information used as indication information needs to carry more bits,
and the bits indicate that the terminal device specifically needs to transmit the PC5-RRC message
on the fourth carrier. However, the index of the fourth carrier needs only a small quantity of bits,
and a specific behavior of the terminal device is determined in another manner. For example, the
specific behavior of the terminal device is specified in a protocol, or the specific behavior of the
terminal device is indicated by other indication information.

[00150] According to the foregoing solution, the terminal device sends the information about
the third carrier to the network device, to help the network device configure a correct carrier for
the terminal device, so that the terminal device can transmit the PC5-RRC message on the third
carrier, thereby improving the SL communication quality.

[00151] The method 300 is combined with the foregoing method 200. In this case, in some
embodiments, S220 includes: transmitting the PC5-RRC message on the fourth carrier based on
the first information.

[00152] The terminal device may transmit the PC5-RRC message on the fourth carrier based
on the first information.

[00153] In some embodiments, when the terminal device selects an LCH for SL transmission,
an LCH corresponding to the PC5-RRC message (or an LCH corresponding to the SL-SRB3) can
be selected only when the fourth carrier corresponding to the first information is included in the
third carrier, or only when the fourth carrier corresponding to the first information corresponds to
the third carrier. The LCH corresponding to the PC5-RRC message is associated with the third
carrier.

[00154] For example, the third carrier determined by the terminal device is a carrier 1, and the
first information delivered by the network device corresponds to the carrier 1. The terminal device

selects the carrier 1 to transmit the PC5-RRC message. If the first information delivered by the
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network device corresponds to a carrier 2, the terminal device does not select the carrier 2 to
transmit the PC5-RRC message, because the carrier 2 does not correspond to the carrier 1.
[00155] For another example, the third carrier determined by the terminal device is a carrier set
1, and the first information delivered by the network device corresponds to a carrier set 2. The
terminal device selects, only when a carrier belonging to the carrier set 1 exists in the carrier set 2,
in other words, only when an intersection set of the carrier set 2 and the carrier set 1 is not an
empty set, a carrier that exists in both the carrier set 1 and the carrier set 2 to transmit the PC5-
RRC message. If a carrier belonging to the carrier set 1 does not exist in the carrier set 2, in other
words, only if an intersection set of the carrier set 2 and the carrier set 1 is an empty set, the
terminal device does not select a carrier in the carrier set 2 to transmit the PC5-RRC message.
[00156] FIG. 4 is a schematic flowchart of still another communication method 400 according
to an embodiment of this application. FIG. 4 relates to interaction between a terminal device and
anetwork device, and the method 400 is applicable to a terminal device in an RRC connected state.
The method 400 may be combined with the foregoing method 200 and/or the method 300, or the
method 400 may be performed independently. For example, S430 may be performed after S210.
For another example, S430 may be performed before S220. For still another example, S430 may
be performed after S310. For yet another example, S430 may be performed before S320. The
following describes in detail some embodiments of the method 400 with reference to FIG. 4.
[00157] S410: The terminal device receives a first SR configuration from the network device,
where the first SR configuration is an SR configuration of a PC5-RRC message. Correspondingly,
the network device sends the first SR configuration to the terminal device.

[00158] It should be noted that the first SR configuration in S410 includes first SR configuration
information (schedulingRequestConfig) and/or first SR resource configuration information
(SchedulingRequestResourceConfig). The first SR configuration information is SR configuration
information of the PC5-RRC message, and the first SR resource configuration information is SR
resource configuration information of the PC5-RRC message. To describe meanings of the SR
configuration information and the SR resource configuration information more clearly, a meaning
of an SR is first described. When the terminal device sends data to a peer terminal device, the
terminal device may send a buffer status report (buffer status reporting, BSR) to the network device.
The network device may know an amount of to-be-sent data based on the BSR. Therefore, the
network device may determine, based on the amount of to-be-sent data in the BSR, a specific
quantity of sidelink resources (SL grants) to be allocated to the terminal device. In this process, if
there is currently no uplink resource (UL grant) that can be used to send the BSR, the terminal
device first sends an SR to the network, to notify the network device that there is data that needs

to be sent.
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[00159] An uplink resource used to send the SR is referred to as an "SR resource", and the
terminal device may send the SR to the network device by using the SR resource. Before the SR
is sent, the network device may send SR configuration information to the terminal device, and the
terminal device may determine, based on the SR configuration information, the SR resource used
to send the SR. For example, the SR configuration information may include an SR identifier
(schedulingRequestID), a prohibit timer for SR sending (SR-ProhibitTimer), a maximum quantity
of SR retransmissions (SR-TransMax), and the like. The SR identifier may also be referred to as
an "SR ID."

[00160] In addition to the SR configuration information, the network device may further
configure SR resource configuration information for the terminal device at a transmit end. The SR
resource configuration information may include the SR ID, an SR resource identifier
(schedulingRequestResourcelD), an SR periodicity, an offset in the periodicity
(periodicityAndOffset), and the like.

[00161] That the first SR configuration is the SR configuration of the PC5-RRC message may
be understood as that an SR sent by the terminal device based on the first SR configuration is an
SR of the PC5-RRC message. The SR of the PC5-RRC message may be used to request the
network device to deliver the first information. The first information corresponds to a fourth carrier
used for transmission of the PC5-RRC message. That the first SR configuration is the SR
configuration of the PC5-RRC message may also be understood as that the first SR configuration
is an SR configuration corresponding to an SL-SRB3.

[00162] Similarly, that the first SR configuration information is the SR configuration
information of the PC5-RRC message may be understood as that an SR sent by the terminal device
based on the first SR configuration information is an SR of the PC5-RRC message, or may be
understood as that the first SR configuration is SR configuration information corresponding to the
SL-SRB3.

[00163] Similarly, that the first SR resource configuration information is the SR resource
configuration information of the PC5-RRC message may be understood as that an SR sent by the
terminal device based on the first SR resource configuration information is an SR of the PC5-RRC
message, or may be understood as that the first SR resource configuration information is SR
resource configuration information corresponding to the SL-SRB3.

[00164] Insome embodiments, an SR ID in the first SR configuration is predefined in a protocol.
In this way, the terminal device may determine the corresponding first SR configuration based on
the SR ID predefined in the protocol.

[00165] In some other embodiments, the SR ID in the first SR configuration is indicated by the

network device.
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[00166] S420: The terminal device receives a second SR configuration from the network device,
where the second SR configuration is an SR configuration of a PC5-S message, and the first SR
configuration is different from the second SR configuration. Correspondingly, the network device
sends the second SR configuration to the terminal device.

[00167] It should be noted that the second SR configuration in S420 includes second SR
configuration information and/or second SR resource configuration information. The second SR
configuration information is SR configuration information of the PC5-S message, and the second
SR resource configuration information is SR resource configuration information of the PC5-S
message.

[00168] That the second SR configuration is the SR configuration of the PC5-S message may
be understood as that an SR sent by the terminal device based on the second SR configuration is
an SR of the PC5-S message. The SR of the PC5-S message may be used to request the network
device to deliver configuration information, and the configuration information corresponds to a
carrier used for transmission of the PC5-S message. That the second SR configuration is the SR
configuration of the PC5-S message may also be understood as that the second SR configuration
is an SR configuration corresponding to an SL-SRBO, an SL-SRB1, an SL-SRB2, or an SL-SRB4.
[00169] Similarly, that the second SR configuration information is the SR configuration
information of the PC5-S message may be understood as that an SR sent by the terminal device
based on the second SR configuration information is an SR of the PC5-S message, or may be
understood as that the second SR configuration is SR configuration information corresponding to
the SL-SRB3.

[00170] Similarly, that the second SR resource configuration information is the SR resource
configuration information of the PC5-S message may be understood as that an SR sent by the
terminal device based on the second SR resource configuration information is an SR of the PC5-
S message, or may be understood as that the second SR resource configuration information is SR
resource configuration information corresponding to the SL-SRB3.

[00171] That the first SR configuration is different from the second SR configuration may be
that the SR ID in the first SR configuration is different from an SR ID in the second SR
configuration, or may be that other information included in the first SR configuration is different
from other information included in the second SR configuration. For example, an SR resource
identifier in the first SR configuration is different from an SR resource identifier in the second SR
configuration.

[00172] That the SR ID in the first SR configuration is different from the SR ID inf the second
SR configuration may be understood as that an SR ID in the SR configuration of the PC5-RRC

message is different from an SR ID in the SR configuration of the PC5-S message, or may be
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understood as that an SR ID in the SR configuration corresponding to the SL-SRB3 is different
from an SR ID in the SR configuration corresponding to the SL-SRB0/1/2/4.

[00173] In some embodiments, the SR ID in the second SR configuration is predefined in a
protocol. In this way, the terminal device may determine the corresponding second SR
configuration based on the SR ID predefined in the protocol.

[00174] In some other embodiments, the SR ID in the second SR configuration is indicated by
the network device.

[00175] It should be noted that S410 and S420 may be performed at the same time, or may not
be performed at the same time. The first SR configuration and the second SR configuration may
be carried in a same message, or may be carried in different messages.

[00176] S430: The terminal device sends the SR to the network device based on the first SR
configuration, where the SR is used to request the network device to deliver the first information.
Correspondingly, the network device receives the SR from the terminal device based on the first
SR configuration.

[00177]  According to the foregoing solution, the SR configuration of the SL-SRB3 is different
from an SR configuration of another SL-SRB, so that the network device can distinguish whether
the SR is for requesting a resource to transmit the PC5-RRC message or for requesting a resource
to transmit the PC5-S message. In this way, the network device can schedule transmission of the
PC5-RRC message by using a correct carrier, thereby improving SL communication quality.
[00178] FIG. 5 is a schematic flowchart of yet another communication method 500 according
to an embodiment of this application. The method 500 may be applicable to a terminal device in
an RRC connected state. The method 500 may be combined with the method 200, the method 300,
and/or the method 400, or the method 500 may be performed independently. The following
describes in detail some embodiments of the method 500 with reference to FIG. 5.

[00179] S510: The terminal device determines a fifth carrier corresponding to a PC5-S message.
[00180] For example, an AS layer of the terminal device may obtain, from an upper layer,
information about the fifth carrier corresponding to the PC5-S message. The terminal device
determines the fifth carrier based on the information about the fifth carrier.

[00181] For a meaning of the PC5-S message, refer to the foregoing descriptions. Details are
not described herein. In some embodiments, different PC5-S messages correspond to different fifth
carriers. In other words, there may be one or more PC5-S in S510, and there may be a plurality of
same or different PC5-S messages.

[00182] S520: The terminal device reports the information about the fifth carrier to a network
device. Correspondingly, the network device receives the information about the fifth carrier from

the terminal device.
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[00183] For example, the terminal device may send SUI to the network device, and the
information about the fifth carrier may be carried in the SUI. In other words, the SUI includes the
information about the fifth carrier.

[00184] In some embodiments, different PC5-S messages correspond to different information
about the fifth carrier.

[00185] In some embodiments, the method 500 further includes: The terminal device reports
fourth information to the network device, where the fourth information indicates that the
information about the fifth carrier corresponds to the PC5-S message. Correspondingly, the
network device receives the fourth information from the terminal device.

[00186] In an example, the fourth information may be carried in the information about the fifth
carrier. In other words, the information about the fifth carrier may include the fourth information.
The fourth information may indicate that the information about the fifth carrier is associated with
the PC5-S message. In other words, the fourth information may indicate that the information about
the fifth carrier is associated with an SL-SRB0/1/2/4. In this case, the fourth information is fourth
information in the information about the fifth carrier, and the fourth information indicates that the
information about the fifth carrier is associated with the PC5-S message or the SL-SRB0/1/2/4.
[00187] For example, information about a fifth carrier corresponding to a PC5-S message used
for unicast connection establishment (or a PC5-S message between PC5-S security establishment)
1s associated with the fourth information about the SL-SRBO0. For another example, information
about a fifth carrier corresponding to a PC5-S message used for establishing PC5-S security is
associated with the fourth information about the SL-SRB1. For another example, information
about a fifth carrier corresponding to a PC5-S message after establishment of PC5-S security is
associated with the fourth information about the SL-SRB2. For another example, information
about a fifth carrier corresponding to a discovery message is associated with the fourth information
about the SL-SRB4.

[00188] In another example, the information about the fifth carrier may be carried in the fourth
information, and a name of the fourth information may indicate the information about the fifth
carrier. The fourth information may be considered as an information element, and the information
element includes the information about the fifth carrier. In other words, the fourth information is
an information element name external to the information about the fifth carrier, and the information
element name indicates that the information about the fifth carrier is associated with the PC5-S
message or the SL-SRB0/1/2/4.

[00189] In other words, different information about the fifth carrier is carried in information
elements with different names. For example, the information about the fifth carrier corresponding

to the PC5-S message used for unicast connection establishment (or a PC5-S message between
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PCS5-S security establishment) is carried in an information element with a first name. For another
example, the information about the fifth carrier corresponding to the PC5-S message used for
establishing PC5-S security is carried in an information element with a second name. For another
example, the information about the fifth carrier corresponding to the PC5-S message after
establishment of PC5-S security is carried in an information element with a third name. For another
example, the information about the fifth carrier corresponding to the discovery message is carried
in an information element with a fourth name.

[00190] In some embodiments, information that is about a carrier corresponding to a QoS flow
and that is reported by the terminal device to the network device is different from the information
about the fifth carrier. In other words, the information that is about the carrier corresponding to the
QoS flow and that is reported by the terminal device to the network device and the information
about the fifth carrier are indicated by information elements with different names.

[00191] In some embodiments, the terminal device reports, to the network device, information
about a third carrier corresponding to a PC5-RRC message/an SL-SRB3.

[00192] In some embodiments, any two of the information that is about the carrier
corresponding to the QoS flow and that is reported by the terminal device to the network device,
the information about the third carrier, and the information about the fifth carrier are different. In
other words, any two of the information that is about the carrier corresponding to the QoS flow
and that is reported by the terminal device to the network device, the information about the third
carrier, and the information about the fifth carrier are indicated by the information elements with
different names.

[00193] S530: The terminal device receives third information from the network device, where
the third information corresponds to a sixth carrier, and the fifth carrier includes the sixth carrier.
[00194] The third information may be understood as grant information or resource
configuration information.

[00195] For example, first information may be DCI. The first information may alternatively be
carried in the DCI. In other words, the DCI may include the first information. For example, the
first information may be SL configured grant (configured grant) information. The first information
may alternatively be carried in the SL configured grant information. In other words, the SL
configured grant information includes the first information.

[00196] The third information may correspond to the sixth carrier in a plurality of manners.
[00197] For example, the third information may carry or include an index of the sixth carrier
(namely, a number of the sixth carrier). In this way, the third information may be understood as
information carrying or including the sixth carrier. The terminal device may find the sixth carrier

based on the index of the sixth carrier, and transmit the PC5-S message on the sixth carrier.
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[00198] For another example, the third information may indicate some resources, and the
resources are resources on the sixth carrier. In this way, the third information may be understood
as resource configuration information, and the terminal device may transmit the PC5-S message
on the resources, thereby implementing transmission of the PC5-S message on the sixth carrier.
[00199] For another example, the third information may indicate the terminal device to transmit
the PC5-S message on the sixth carrier. In this way, the third information may be understood as
indication information, where the indication information specifically indicates a behavior of the
terminal device. Different from the foregoing solution in which the index of the sixth carrier is
carried or included, the third information used as indication information needs to carry more bits,
and the bits indicate that the terminal device specifically needs to transmit the PC5-S message on
the sixth carrier. However, the index of the sixth carrier needs only a small quantity of bits, and a
specific behavior of the terminal device is determined in another manner. For example, the specific
behavior of the terminal device is specified in a protocol, or the specific behavior of the terminal
device is indicated by other indication information.

[00200] S540: The terminal device transmits the PC5-S message on the sixth carrier.

[00201] In some embodiments, when the terminal device selects an LCH for SL transmission,
an LCH corresponding to the PC5-S message (or an LCH corresponding to the SL-SRB0/1/2/4)
can be selected only when the sixth carrier corresponding to the third information is included in
the fifth carrier, or only when the sixth carrier corresponding to the third information corresponds
to the fifth carrier.

[00202] For example, the sixth carrier determined by the terminal device is a carrier 1, and the
third information delivered by the network device corresponds to the carrier 1. The terminal device
selects the carrier 1 to transmit the PC5-S message. If the third information delivered by the
network device corresponds to a carrier 2, the terminal device does not select the carrier 2 to
transmit the PC5-S message, because the carrier 2 does not correspond to the carrier 1.

[00203] For another example, the sixth carrier determined by the terminal device is a carrier set
1, and the third information delivered by the network device corresponds to a carrier set 2. The
terminal device selects, only when a carrier belonging to the carrier set 1 exists in the carrier set 2,
in other words, only when an intersection set of the carrier set 2 and the carrier set 1 is not an
empty set, a carrier that exists in both the carrier set 1 and the carrier set 2 to transmit the PC5-S
message. If a carrier belonging to the carrier set 1 does not exist in the carrier set 2, in other words,
only if an intersection set of the carrier set 2 and the carrier set 1 is an empty set, the terminal
device does not select a carrier in the carrier set 2 to transmit the PC5-S message.

[00204] According to the foregoing solution, the terminal device sends the information about

the third carrier to the network device, to help the network device configure a correct carrier for
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the terminal device, so that the terminal device can transmit the PC5-S message on the third carrier,
thereby improving SL communication quality.

[00205] The following describes apparatus embodiments corresponding to the method
embodiments of this application. The following merely briefly describes apparatuses. For specific
implementation steps and details of the solutions, refer to the foregoing method embodiments.
[00206] To implement functions in the methods provided in this application, both a terminal
device and a network device may include a hardware structure and/or a software module, and
implement the foregoing functions in a form of the hardware structure, the software module, or a
combination of the hardware structure and the software module. Whether a function in the
foregoing functions is performed by using the hardware structure, the software module, or the
combination of the hardware structure and the software module depends on particular applications
and design constraints of the technical solutions.

[00207] FIG. 6 is a block diagram of a communication apparatus 600 according to an
embodiment of this application. The communication apparatus 600 includes a processor 610 and
a transceiver 620. The processor 610 and the transceiver 620 may be connected to each other
through a bus 630. The communication apparatus 600 may be a terminal device, or may be a
network device.

[00208] Optionally, the communication apparatus 600 may further include a memory 640. The
memory 640 includes but is not limited to a random access memory (random access memory,
RAM), a read-only memory (read-only memory, ROM), an erasable programmable read-only
memory (erasable programmable read-only memory, EPROM), or a compact disc read-only
memory (compact disc read-only memory, CD-ROM). The memory 640 is used for related
instructions and data.

[00209] The processor 610 may be one or more central processing units (central processing
units, CPUs). When the processor 610 is one CPU, the CPU may be a single-core CPU or a multi-
core CPU. The processor 610 may be a signal processor, a chip, or another integrated circuit that
can implement the method in this application, or a part of a circuit that is in the foregoing processor,
chip, or integrated circuit and that is configured to perform a processing function. In addition, the
transceiver 620 may also be referred to as an input/output interface or a communication interface.
The transceiver 620 is configured to input or output a signal or data, or may be an input/output
circuit.

[00210] When the communication apparatus 600 is the terminal device, for example, the
communication apparatus 600 includes the processor 610 and the transceiver 620. The processor
610 is configured to determine a third carrier based on M first carriers and/or N second carriers,

where one of the M first carriers is a carrier corresponding to one of M quality of service QoS
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flows, one of the N second carriers is a carrier corresponding to one of N PC5-S messages, and M
and N are positive integers. The transceiver 620 is configured to transmit a PC5-radio resource
control RRC message on the third carrier.

[00211] In some embodiments, the transceiver 620 is further configured to: report information
about the third carrier to a network device, and receive first information from the network device,
where the first information corresponds to a fourth carrier, and the third carrier includes the fourth
carrier.

[00212] In some embodiments, the transceiver 620 is specifically configured to transmit the
PC5-RRC message on the fourth carrier based on the first information.

[00213] In some embodiments, the transceiver 620 is further configured to report second
information to the network device, where the second information indicates that the information
about the third carrier corresponds to the PC5-RRC message.

[00214] In some embodiments, the transceiver 620 is further configured to: receive a first
scheduling request SR configuration from the network device, where the first SR configuration is
an SR configuration of the PC5-RRC message; receive a second SR configuration from the
network device, where the second SR configuration is an SR configuration of the PC5-S message,
and the first SR configuration is different from the second SR configuration; and send an SR to
the network device based on the first SR configuration, where the SR is used to request the network
device to deliver the first information.

[00215] When the communication apparatus 600 is the network device, for example, the
communication apparatus 600 includes the transceiver 620. The transceiver 620 is configured to:
receive information about a third carrier from a terminal device, where the third carrier is related
to M first carriers and/or N second carriers, one of the M first carriers is a carrier corresponding to
one of M quality of service QoS flows, one of the N second carriers is a carrier corresponding to
one of N PC5-S messages, and M and N are positive integers; and send first information to the
terminal device, where the first information corresponds to a fourth carrier, the third carrier
includes the fourth carrier, and the fourth carrier is used to transmit a PC5-radio resource control
RRC message.

[00216] In some embodiments, the transceiver 620 is further configured to receive second
information from the terminal device, where the second information indicates that the information
about the third carrier corresponds to the PC5-RRC message.

[00217] In some embodiments, the transceiver 620 is further configured to: send a first
scheduling request SR configuration to the terminal device, where the first SR configuration is an
SR configuration of the PC5-RRC message; send a second SR configuration to the terminal device,

where the second SR configuration is an SR configuration of the PC5-S message, and the first SR
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configuration is different from the second SR configuration; and receive an SR from the terminal
device based on the first SR configuration, where the SR is used to request to deliver the first
information.

[00218] The foregoing descriptions are merely examples for description. For specific content,
refer to content shown in the method embodiments. For implementation of each operation in FIG.
6, refer to corresponding descriptions in the method embodiments shown in FIG. 2 to FIG. 5.
[00219] FIG. 7 is a block diagram of another communication apparatus 700 according to an
embodiment of this application. The communication apparatus 700 may be a terminal device or a
network device, or may be a chip or a module in the terminal device or the network device, and is
configured to implement the methods in the foregoing embodiments. The communication
apparatus 700 includes a transceiver unit 710. The following describes the transceiver unit 710 by
using an example.

[00220] The transceiver unit 710 may include a sending unit and a receiving unit. The sending
unit is configured to perform a sending action of the communication apparatus, and the receiving
unit is configured to perform a receiving action of the communication apparatus. For ease of
description, in this embodiment of this application, the sending unit and the receiving unit are
combined into one transceiver unit. Unified descriptions are provided herein, and details are not
described below again.

[00221] When the communication apparatus 700 is the terminal device, for example, the
transceiver unit 710 is configured to report information about a third carrier and the like to a
network device.

[00222] Optionally, the communication apparatus 700 may further include a processing unit
720, and the processing unit 720 is configured to perform content related to steps such as
processing and coordination of the terminal device.

[00223] When the communication apparatus 700 is the network device, for example, the
transceiver unit 710 is configured to receive information about a third carrier and the like from a
terminal device.

[00224] Optionally, the communication apparatus 700 may further include a processing unit
720, and the processing unit 720 is configured to perform content related to steps such as
processing and coordination of the network device.

[00225] The content is merely used as an example for description. When the communication
apparatus 700 is the terminal device or the network device, the communication apparatus 700 is
responsible for performing the methods or steps related to the terminal device or the network
device in the foregoing method embodiments.

[00226] Optionally, the communication apparatus 700 further includes a storage unit 730. The
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storage unit 730 is configured to store a program or code used for performing the foregoing
methods.

[00227] The apparatus embodiments shown in FIG. 6 and FIG. 7 are used to implement the
content described in FIG. 2 to FIG. 5. For specific execution steps and methods of the apparatuses
shown in FIG. 6 and FIG. 7, refer to the content described in the foregoing method embodiments.
[00228] This application further provides a chip, including a processor, configured to invoke
instructions from a memory and run the instructions stored in the memory, to cause a
communication apparatus on which the chip is mounted to perform the methods in the foregoing
examples.

[00229] This application further provides another chip, including an input interface, an output
interface, and a processor. The input interface, the output interface, and the processor are connected
through an internal connection path. The processor is configured to execute code in a memory.
When the code is executed, the processor is configured to perform the methods in the foregoing
examples. Optionally, the chip further includes the memory. The memory is configured to store a
computer program or the code.

[00230] This application further provides a processor, configured to be coupled to a memory,
and configured to perform the method and the function related to the terminal device or the
network device in any one of the foregoing embodiments.

[00231] Another embodiment of this application provides a computer program product
including instructions. When the computer program product runs on a computer, the method in the
foregoing embodiments is implemented.

[00232] This application further provides a computer program. When the computer program is
run on a computer, the method in the foregoing embodiments is implemented.

[00233] Another embodiment of this application provides a computer-readable storage medium.
The computer-readable storage medium stores a computer program. When the computer program
is executed by a computer, the method in the foregoing embodiments is implemented.

[00234] A person of ordinary skill in the art may be aware that, in combination with the
examples described in embodiments disclosed in this specification, units and algorithm steps may
be implemented by electronic hardware or a combination of computer software and electronic
hardware. Whether the functions are performed by hardware or software depends on particular
applications and design constraint conditions of the technical solutions. A person skilled in the art
may use different methods to implement the described functions for each particular application,
but it should not be considered that the implementation goes beyond the scope of this application.
[00235] It may be clearly understood by a person skilled in the art that, for the purpose of

convenient and brief description, for a detailed working process of the foregoing system, apparatus,
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and unit, refer to a corresponding process in the foregoing method embodiments. Details are not
described herein again.

[00236] In several embodiments provided in this application, it should be understood that the
disclosed system, apparatus, and method may be implemented in other manners. For example, the
described apparatus embodiment is merely an example. For example, division into the units is
merely logical function division and may be other division in actual implementation. For example,
a plurality of units or components may be combined or integrated into another system, or some
features may be ignored or not performed. In addition, the displayed or discussed mutual couplings
or direct couplings or communication connections may be implemented through some interfaces.
The indirect couplings or communication connections between the apparatuses or units may be
implemented in electronic, mechanical, or other forms.

[00237] The units described as separate parts may or may not be physically separate, and parts
displayed as units may or may not be physical units, may be located in one position, or may be
distributed on a plurality of network units. Some or all of the units may be selected based on actual
requirements to achieve the objectives of the solutions of embodiments.

[00238] In addition, functional units in embodiments of this application may be integrated into
one processing unit, each of the units may exist alone physically, or two or more units are
integrated into one unit.

[00239] When the functions are implemented in a form of a software functional unit and sold
or used as an independent product, the functions may be stored in a computer-readable storage
medium. Based on such an understanding, the technical solutions of this application essentially, or
the part contributing to a conventional technology, or the part of the technical solutions may be
implemented in a form of a software product. The computer software product is stored in a storage
medium and includes several instructions for instructing a computer device (which may include a
personal computer, a server, a network device, or the like) to perform all or some of the steps of
the methods described in embodiments of this application. The foregoing storage medium includes
any medium that can store program code, such as a USB flash drive, a removable hard disk, a read-
only memory (read-only memory, ROM), a random access memory (random access memory,
RAM), a magnetic disk, or an optical disc.

[00240] The foregoing descriptions are merely specific implementations of this application, but
are not intended to limit the protection scope of this application. Any variation or replacement
readily figured out by a person skilled in the art within the technical scope disclosed in this
application shall fall within the protection scope of this application. Therefore, the protection scope

of this application shall be subject to the protection scope of the claims.
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CLAIMS

1. A communication method, comprising:

determining a third carrier based on M first carriers and/or N second carriers, wherein one of
the M first carriers is a carrier corresponding to one of M quality of service QoS flows, one of the
N second carriers is a carrier corresponding to one of N PC5-S messages, and M and N are positive
integers; and

transmitting a PC5-radio resource control RRC message on the third carrier.

2. The method according to claim 1, wherein the M first carriers are indicated by an upper
layer of a terminal device.

3. The method according to claim 2, wherein the upper layer comprises a vehicle to everything
V2X layer, a PC5-S layer, or a proximity-based services ProSe layer.

4. The method according to any one of claims 1 to 3, wherein

the third carrier is a union set or an intersection set of K first carriers among the M first
carriers, and 2<K<M;

the third carrier is a union set or an intersection set of L second carriers among the N second
carriers, and 2<L<N; or

the third carrier is a union set or an intersection set of K first carriers among the M first
carriers and L second carriers among the N second carriers, K<M, L<N, and K and L are positive
integers.

5. The method according to any one of claims 1 to 3, wherein the third carrier is one of the M
first carriers corresponding to a QoS flow that has a highest priority, a smallest packet delay budget,
or a smallest packet error rate in the M QoS flows.

6. The method according to any one of claims 1 to 5, wherein the third carrier is at least one
of a carrier supported by a cell in which the terminal device is located, a carrier supported by the
terminal device, or a carrier supported by a peer terminal device of the terminal device.

7. The method according to any one of claims 1 to 6, further comprising:

reporting information about the third carrier to a network device; and

receiving first information from the network device, wherein the first information
corresponds to a fourth carrier, and the third carrier comprises the fourth carrier.

8. The method according to claim 7, wherein the transmitting the PC5-RRC message on the
third carrier comprises:

transmitting the PC5-RRC message on the fourth carrier based on the first information.

9. The method according to claim 7 or 8, further comprising:

reporting second information to the network device, wherein the second information indicates

36



10

15

20

25

30

35

that the information about the third carrier corresponds to the PC5-RRC message.

10. The method according to any one of claims 7 to 9, further comprising:

receiving a first scheduling request SR configuration from the network device, wherein the
first SR configuration is an SR configuration of a PC5-RRC message;

receiving a second SR configuration from the network device, wherein the second SR
configuration is an SR configuration of a PC5-S message, and the first SR configuration is different
from the second SR configuration; and

sending an SR to the network device based on the first SR configuration, wherein the SR is
used to request the network device to deliver the first information.

11. A communication method, comprising:

receiving information about a third carrier from a terminal device, wherein the third carrier is
related to M first carriers and/or N second carriers, one of the M first carriers is a carrier
corresponding to one of M quality of service QoS flows, one of the N second carriers is a carrier
corresponding to one of N PC5-S messages, and M and N are positive integers; and

sending first information to the terminal device, wherein the first information corresponds to
a fourth carrier, the third carrier comprises the fourth carrier, and the fourth carrier is used to
transmit a PC5-radio resource control RRC message.

12. The method according to claim 11, further comprising:

receiving second information from the terminal device, wherein the second information
indicates that the information about the third carrier corresponds to the PC5-RRC message.

13. The method according to claim 11 or 12, further comprising:

sending a first scheduling request SR configuration to the terminal device, wherein the first
SR configuration is an SR configuration of the PC5-RRC message;

sending a second SR configuration to the terminal device, wherein the second SR
configuration is an SR configuration of the PC5-S message, and the first SR configuration is
different from the second SR configuration; and

receiving an SR from the terminal device based on the first SR configuration, wherein the SR
is used to request to deliver the first information.

14. A communication apparatus, comprising:

a processor, configured to determine a third carrier based on M first carriers and/or N second
carriers, wherein one of the M first carriers is a carrier corresponding to one of M quality of service
QoS flows, one of the N second carriers is a carrier corresponding to one of N PC5-S messages,
and M and N are positive integers; and

a transceiver, configured to transmit a PC5-radio resource control RRC message on the third

carrier.
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15. The apparatus according to claim 14, wherein the M first carriers are indicated by an
upper layer of a terminal device.

16. The apparatus according to claim 15, wherein the upper layer comprises a vehicle to
everything V2X layer, a PC5-S layer, or a proximity-based services ProSe layer.

17. The apparatus according to any one of claims 14 to 16, wherein

the third carrier is a union set or an intersection set of K first carriers among the M first
carriers, and 2<K<M;

the third carrier is a union set or an intersection set of L second carriers among the N second
carriers, and 2<L<N; or

the third carrier is a union set or an intersection set of K first carriers among the M first
carriers and L second carriers among the N second carriers, K<M, L<N, and K and L are positive
integers.

18. The apparatus according to any one of claims 14 to 16, wherein the third carrier is one of
the M first carriers corresponding to a QoS flow that has a highest priority, a smallest packet delay
budget, or a smallest packet error rate in the M QoS flows.

19. The apparatus according to any one of claims 14 to 18, wherein the third carrier is at least
one of a carrier supported by a cell in which the terminal device is located, a carrier supported by
the terminal device, or a carrier supported by a peer terminal device of the terminal device.

20. The apparatus according to any one of claims 14 to 19, wherein the transceiver is further
configured to:

report information about the third carrier to a network device, and receive first information
from the network device, wherein the first information corresponds to a fourth carrier, and the third
carrier comprises the fourth carrier.

21. The apparatus according to claim 20, wherein the transceiver is specifically configured
to:

transmit the PC5-RRC message on the fourth carrier based on the first information.

22. The apparatus according to claim 20 or 21, wherein the transceiver is further configured
to:

report second information to the network device, wherein the second information indicates
that the information about the third carrier corresponds to the PC5-RRC message.

23. The apparatus according to any one of claims 20 to 22, wherein the transceiver is further
configured to:

receive a first scheduling request SR configuration from the network device, wherein the first
SR configuration is an SR configuration of the PC5-RRC message; receive a second SR

configuration from the network device, wherein the second SR configuration is an SR

38



10

15

20

25

30

35

configuration of the PC5-S message, and the first SR configuration is different from the second
SR configuration; and send an SR to the network device based on the first SR configuration,
wherein the SR is used to request the network device to deliver the first information.

24. A communication apparatus, comprising:

a transceiver, configured to: receive information about a third carrier from a terminal device,
wherein the third carrier is related to M first carriers and/or N second carriers, one of the M first
carriers is a carrier corresponding to one of M quality of service QoS flows, one of the N second
carriers is a carrier corresponding to one of N PC5-S messages, and M and N are positive integers;
and send first information to the terminal device, wherein the first information corresponds to a
fourth carrier, the third carrier comprises the fourth carrier, and the fourth carrier is used to transmit
a PC5-radio resource control RRC message.

25. The apparatus according to claim 24, wherein the transceiver is further configured to:

receive second information from the terminal device, wherein the second information
indicates that the information about the third carrier corresponds to the PC5-RRC message.

26. The apparatus according to claim 24 or 25, wherein the transceiver is further configured
to:

send a first scheduling request SR configuration to the terminal device, wherein the first SR
configuration is an SR configuration of the PC5-RRC message; and

send a second SR configuration to the terminal device, wherein the second SR configuration
is an SR configuration of the PC5-S message, and the first SR configuration is different from the
second SR configuration; and receive an SR from the terminal device based on the first SR
configuration, wherein the SR is used to request to deliver the first information.

27. A communication apparatus, comprising a processing circuit and an input/output interface,
wherein the input/output interface is configured to input and/or output a signal; and the processing
circuit is configured to perform the method according to any one of claims 1 to 10, or the
processing circuit is configured to perform the method according to any one of claims 11 to 13.

28. A communication apparatus, comprising at least one module, wherein the at least one
module is configured to perform the method according to any one of claims 1 to 10, or the at least
one module is configured to perform the method according to any one of claims 11 to 13.

29. A computer-readable storage medium, wherein the computer-readable storage medium
stores a computer program or instructions, and when the computer program or the instructions are
run on a computer, the method according to any one of claims 1 to 10 is performed, or the method
according to any one of claims 11 to 13 is performed.

30. A computer program product, comprising computer program code, wherein when the

computer program code is run, the method according to any one of claims 1 to 10 is implemented,
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or the method according to any one of claims 11 to 13 is implemented.
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