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COMMUNICATION METHOD AND APPARATUS

[0001] This application claims priority to Chinese Patent Application No. 202010754863.3,
filed with the China National Intellectual Property Administration on July 30, 2020 and entitled
"COMMUNICATION METHOD AND APPARATUS", which is incorporated herein by reference

in its entirety.

TECHNICAL FIELD

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

to a communication method and apparatus.

BACKGROUND

[0003] With continuous development of communication technologies, a wireless
communication system evolves from a first-generation analog communication system to a new
radio (New Radio, NR) system. A requirement for transmitting uplink data to a network device by
a terminal device increases in the NR system. Therefore, the network device needs to configure
more time-frequency resources for the terminal device, to improve uplink signal coverage and an
uplink data transmission capacity of the terminal device. For example, the new 4.9 GHz spectrum
has a prospect of being used. 4.9 GHz provides a spectrum resource with a higher bandwidth and
may provide more sufficient uplink resources. In this way, uplink coverage or an uplink throughput
may be increased on the spectrum.

[0004] Currently, configuration extension of uplink transmission resources may be
implemented by using a carrier aggregation (Carrier Aggregation, CA) technology and a
supplementary uplink carrier (supplementary uplink, SUL) technology. An uplink carrier and a
downlink carrier in the CA technology are associated and configured in pairs. For example, the
terminal device may support carrier aggregation of a maximum of N uplink carriers, and N uplink
carriers (Uplink, UL) correspond to N downlink carriers (Downlink, UL), that is, a maximum
quantity of concurrent reception downlink carriers of the terminal device is the same as a maximum
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quantity of concurrent transmission uplink carriers. In this case, a carrier aggregation mechanism
does not support a scenario in which a quantity of uplink carriers is greater than a quantity of
downlink carriers. As a result, spectrum use is limited, and a carrier configuration mode is not
flexible. In addition, the carrier aggregation mechanism requires that the terminal device have a
capability of supporting concurrent transmission of N uplink carriers and N downlink carriers,
which restricts a concurrent transmission capability of the terminal device to a certain extent, and
is not suitable for a scenario in which uplink services increase sharply but downlink services are
few.

[0005] In addition, the reason why the SUL technology is introduced is that uplink
transmission of the terminal device is usually limited by power. Consequently, received signal
strength of an uplink transmission signal upon arrival at a base station may be insufficient to ensure
coverage performance of the terminal device. In addition, the uplink spectrum (uplink spectrum)
may also be insufficient. Consequently, it is impossible to ensure uplink coverage performance of
the terminal device by relying on data retransmission. Currently, NR introduces a supplementary
uplink (supplementary uplink, SUL) as a candidate used when uplink coverage in an NR system
is insufficient. A low frequency band of a long term evolution (long term evolution, LTE)
communication system usually has better coverage performance, and SUL considers that, in an
LTE low frequency band (for example, 700 MHz, 1.8 GHz, or 2.1 GHz), carriers are used for NR
uplink transmission. Currently, it is determined that the terminal device may multiplex an LTE
frequency band with LTE uplink time division duplex (time division duplex, TDD) or frequency
division duplex (frequency division duplex, FDD) when performing NR transmission by using the
frequency band. In the existing SUL technology, the terminal device detects quality of a signal on
an NR frequency band. When the signal quality is lower than a preset threshold, the UE cannot
meet an access requirement of the NR frequency band; in this case, the UE may switch to an LTE
low frequency band. However, the terminal device supports only one SUL carrier (supplementary
uplink carrier, supplementary uplink carrier), and no new supplementary uplink carrier can be
added. Consequently, a capacity increase of uplink data transmission is limited. In addition,
spectrum use is limited, and flexible configuration of uplink and downlink carriers cannot be
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SUMMARY

[0006] This application provides a communication method and apparatus, to resolve a problem
in a conventional technology that a carrier configuration mode is not flexible, and improve uplink
signal coverage and uplink data transmission capacity.

[0007] To achieve the foregoing objective, this application uses the following technical
solutions:

[0008] According to a first aspect, a communication method is provided. The method includes:
determining a first uplink carrier, and determining a first cell or a first downlink carrier based on
the first uplink carrier.

[0009] In the foregoing technical solution, a terminal device may determine the first uplink
carrier, and determine the first cell based on the first uplink carrier; or a terminal device may
determine that the first uplink carrier and the first downlink carrier are a cell. In this case, the
terminal can flexibly configure at least one uplink carrier based on a service requirement to
concurrently send uplink data. This can effectively increase uplink signal coverage and an uplink
data transmission capacity.

[0010] In a possible design manner, the determining a first cell further includes: when the first
uplink carrier is at least one uplink carrier, determining that each of the at least one uplink carrier
is a cell; when the first uplink carrier is at least one uplink carrier, determining that the at least one
uplink carrier is a cell; or when the first uplink carrier is at least one uplink carrier, determining
that the at least one uplink carrier and the first downlink carrier are a cell. The determining a first
downlink carrier includes: determining that the first uplink carrier and the first downlink carrier
are associated carriers, where the first uplink carrier is used for uplink communication, and the
first downlink carrier is used for downlink communication; determining that the first uplink carrier
and the first downlink carrier are associated carriers, where the first uplink carrier is used for uplink
communication, the first downlink carrier is used for downlink communication, and a second
downlink carrier corresponding to the first uplink carrier is configured for downlink measurement.
[0011] In the foregoing possible implementation, the terminal may determine at least one cell
based on the determined at least one uplink carrier, and a configuration mode is flexible. The at
least one uplink carrier and at least one downlink carrier may be configured as associated carriers,

or a plurality of uplink carriers may be configured as a cell, or the like. In this way, the terminal
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can flexibly configure and select an appropriate and optimal configuration combination of uplink
and downlink carriers based on an uplink service transmission requirement, to improve
performance of a communication system.

[0012] In a possible design manner, the determining a first uplink carrier specifically includes:
determining the first uplink carrier based on a first message received from a network device, where
the first message indicates the first uplink carrier or a channel parameter of the first uplink carrier;
determining the first uplink carrier based on a downlink measurement signal received on the first
uplink carrier; or determining the first uplink carrier based on a downlink measurement signal
received on a second downlink carrier corresponding to the first uplink carrier.

[0013] In a possible design manner, the terminal may select, based on configuration
information of at least one uplink carrier configured by the network device, a channel parameter
of at least one uplink carrier, a downlink measurement signal detected by the terminal, or the like,
a carrier with optimal signal quality as the first uplink carrier for determining uplink transmission.
In this way, the terminal can flexibly select, add, or switch an uplink carrier under different
resource configurations.

[0014] In a possible design manner, the method further includes: determining the first uplink
carrier when at least one of the following conditions is met: channel quality of a third downlink
carrier is less than or equal to a first threshold, and the third downlink carrier is used for downlink
communication before the first uplink carrier is determined; a third downlink carrier is configured
to correspond to a second uplink carrier and is used for downlink measurement before the first
uplink carrier is determined, and the second uplink carrier is used for uplink communication before
the first uplink carrier is determined; channel quality of the downlink measurement signal on the
first uplink carrier is greater than or equal to a second threshold; and channel quality of the second
downlink carrier is greater than or equal to a third threshold, and the second downlink carrier is
configured to correspond to the first uplink carrier and is currently used for downlink measurement.
[0015] In a possible design manner, the terminal may determine, based on channel quality of
the third downlink carrier currently used for downlink transmission or the quality of the downlink
measurement signal corresponding to the first uplink carrier, whether the downlink carrier meets
a trigger condition for switching of an activated carrier or an operating carrier. A person skilled in
the art may flexibly set a preset threshold based on communication quality or a service requirement,
and the terminal automatically selects, based on the preset threshold, an uplink carrier that meets
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a condition, so as to flexibly configure an uplink carrier and improve system performance.

[0016] In a possible design manner, before the determining a first uplink carrier, the method
further includes: receiving a second message. The second message indicates that all resources of
the first uplink carrier are used for uplink data transmission, the second message indicates that a
part of resources of the first uplink carrier are used for downlink transmission, or the second
message indicates that the first uplink carrier and the first downlink carrier are associated carriers.
[0017] In a possible design manner, the terminal may determine the first uplink carrier based
on received different configuration modes for indicating several uplink carriers and different
manners that are for determining the activated carrier or the operating carrier and that correspond
to all uplink carriers, to improve efficiency of switching for a matched uplink carrier and improve
system performance.

[0018] In a possible design manner, the method further includes: sending a third message when
a first condition is met. The third message is used to request to release the second uplink carrier,
and the second uplink carrier is used for uplink communication before the first uplink carrier is
determined. The first condition includes at least one of the following: a quantity of uplink carriers
available for uplink communication is greater than or equal to a fourth threshold; the channel
quality of the third downlink carrier is less than or equal to a fifth threshold, and the third downlink
carrier is used for downlink communication before the first uplink carrier is determined; the third
downlink carrier is configured to correspond to the second uplink carrier and is used for downlink
measurement before the first uplink carrier is determined; channel quality of the first downlink
carrier is greater than or equal to a sixth threshold; the channel quality of the downlink
measurement signal on the first uplink carrier is greater than or equal to an eighth threshold; and
the channel quality of the second downlink carrier is greater than or equal to a ninth threshold, and
the second downlink carrier is configured to correspond to the first uplink carrier and is currently
used for downlink measurement.

[0019] In a possible design manner, before or after the terminal determines the first uplink
carrier based on a service requirement, the terminal may choose to release the uplink carrier
currently used for uplink transmission. In this way, the terminal can flexibly perform operating
carrier switching based on a plurality of configured candidate uplink carriers, to improve system
performance.

[0020] In a possible design manner, the determining a first uplink carrier includes: determining
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the first uplink carrier as an uplink carrier for uplink measurement; determining the first uplink
carrier as an uplink carrier available for uplink communication; or determining the first uplink
carrier as an uplink carrier for uplink communication.

[0021] In a possible design manner, the terminal may configure different candidate uplink
carrier sets, for example, a measurement carrier for uplink measurement, an activated carrier that
is used for switching or adding at any time and for performing uplink transmission, and an
operating carrier for currently performing uplink transmission. In this way, the terminal can
implement flexible configuration and extension of an uplink concurrent transmission capability
based on a service transmission requirement, configuration information of a candidate uplink
carrier set that is updated in real time, and quality of a detected signal, to improve system
performance.

[0022] In a possible design manner, before the determining, by the terminal, at least one uplink
carrier, the method further includes: The terminal receives a fourth message. The second message
includes at least one of the following: a carrier frequency, a carrier index, a carrier identifier of the
at least one uplink carrier, a random access configuration parameter, a reference signal
configuration, and timing advance group TAG information.

[0023] In a possible design manner, if the terminal is currently in an idle mode or an inactive
mode (Inactive mode), the determining, by the terminal, at least one uplink carrier specifically
further includes: The terminal sends a preamble signal or a reference signal to at least one uplink
carrier. The at least one uplink carrier is configured in the second message. The terminal receives
the first message by using the first downlink carrier, and determines the at least one uplink carrier
based on the first message.

[0024] In a possible design manner, the first information includes at least one of the following:
carrier information, a timing advance TA value, signal power headroom, and a path loss of the at
least one uplink carrier.

[0025] In a possible design manner, the method further includes: The terminal receives carrier
information about a configuration of an uplink carrier. The carrier configuration information
includes M measurement carriers, L activated carriers, and/or m operating carriers. The
measurement carrier is a carrier for uplink signal measurement or downlink signal measurement,
the activated carrier is a carrier that supports concurrent transmission of the terminal, and the
operating carrier is a carrier on which the terminal actually sends uplink information or a carrier
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on which the terminal sends uplink data.

[0026] In a possible design manner, the method further includes: The terminal receives a fifth
message, where the message includes a configuration of a measurement carrier; the terminal
receives a sixth message, where the message includes a configuration of an activated carrier; and/or
the terminal receives a seventh message, where the message includes a configuration of an
operating carrier. The measurement carrier is a carrier for uplink signal measurement or downlink
signal measurement, the activated carrier is a carrier capable of supporting concurrent transmission
of the terminal, and the operating carrier is a carrier on which the terminal actually sends uplink
information or a carrier on which the terminal actually sends uplink data.

[0027] In a possible design manner, the method further includes: The terminal receives an
eighth message. The eighth message includes configuration information of the at least one
measurement carrier. The terminal performs at least one of the following processing on the at least
one measurement carrier, to determine the at least one operating carrier: sending the preamble
signal or an uplink signal, performing uplink synchronization, performing uplink power control
adjustment, performing uplink synchronization and uplink power control adjustment, performing
random access to implement uplink synchronization, and performing random access to implement
uplink synchronization and uplink power control adjustment.

[0028] In a possible design manner, the method further includes: The terminal sends a
preamble signal or an uplink signal to the activated carrier based on received configuration
information of the activated carrier; performing uplink synchronization with the activated carrier;
performing uplink power control adjustment with the activated carrier; performing uplink
synchronization and uplink power control adjustment with the activated carrier; performing
random access on the activated carrier to implement uplink synchronization; or performing random
access on the activated carrier to implement uplink synchronization and uplink power control
adjustment.

[0029] In a possible design manner, the method further includes: The terminal sends the uplink
information or the uplink data on the operating carrier based on the received configuration
information of the operating carrier.

[0030] In a possible design manner, the method further includes: The terminal receives a ninth
message. The ninth message includes configuration information of at least one activated carrier,
and indicates the terminal to perform uplink data transmission by using the at least one activated
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carrier.

[0031] In a possible design manner, the method further includes: The terminal sends the uplink
signal on the uplink carrier, the measurement carrier, the activated carrier, or the operating carrier,
to measure signal quality of the uplink signal.

[0032] In a possible design manner, the method further includes: The terminal receives a tenth
message, where the tenth message indicates that at least one third uplink carrier is a second cell,
or at least one third uplink carrier and the first downlink carrier are associated carriers; the terminal
sends an eleventh message, where the eleventh message indicates that at least one third uplink
carrier is a second cell, or at least one third uplink carrier and the first downlink carrier are
associated carriers.

[0033] In a possible design manner, the method further includes: The terminal sends a message
for requesting to release the second uplink carrier, or sends a message for requesting to mark the
second uplink carrier as an inactivated carrier.

[0034] In a possible design manner, the method further includes: The terminal updates the
carrier configuration information of the uplink carrier based on a detected downlink reference
signal of the at least one uplink carrier.

[0035] In a possible design manner, that the terminal updates the carrier configuration
information of the uplink carrier based on a detected downlink reference signal of the at least one
uplink carrier specifically includes: The terminal activates a measurement carrier if the terminal
determines that quality of a downlink reference signal corresponding to the measurement carrier
is greater than or equal to a threshold 10.

[0036] In a possible design manner, that the terminal updates the carrier configuration
information of the uplink carrier based on a detected downlink reference signal of the at least one
uplink carrier specifically includes: If the terminal determines that quality of a downlink reference
signal corresponding to the activated carrier is greater than or equal to a threshold 11, the terminal
switches the activated carrier to the operating carrier, to perform uplink data transmission.

[0037] In a possible design manner, that the terminal updates the carrier configuration
information of the uplink carrier based on a detected downlink reference signal of the at least one
uplink carrier specifically includes: If the terminal determines that quality of a downlink reference
signal corresponding to the operating carrier is less than or equal to a threshold 12, the terminal
sends a message for requesting to switching the operating carrier, to switch the operating carrier

8



10

15

20

25

30

to the activated carrier or the measurement carrier.

[0038] According to a second aspect, a communication method is provided. The method
includes: determining a first uplink carrier, and determining a first cell and/or a first downlink
carrier based on the first uplink carrier.

[0039] In a possible design manner, the first uplink carrier is used for uplink communication,
and the first downlink carrier is used for downlink communication.

[0040] In a possible design manner, the determining the first cell includes: determining that
the first uplink carrier is the first cell; determining that the first uplink carrier and at least one
uplink carrier are a cell; determining that the first uplink carrier and the first downlink carrier are
a cell; or determining that the first uplink carrier, at least one uplink carrier, and the first downlink
carrier are a cell. The determining a first downlink carrier includes: determining that the first uplink
carrier and the first downlink carrier are associated carriers; determining that the first uplink carrier,
the at least one uplink carrier, and the first downlink carrier are associated carriers; determining
that the first cell and a second cell are associated cells, where the second cell includes the first
downlink carrier; or determining that the first uplink carrier, the at least one uplink carrier, and the
first downlink carrier are associated carriers, and determining that a second downlink carrier is
used for downlink measurement, where the second downlink carrier is configured to be bound to
the first uplink carrier to perform uplink transmission and downlink transmission.

[0041] In a possible design manner, before the determining a first uplink carrier, the method
further includes: receiving a message 1. The message 1 indicates to support at least one of the
following carrier configurations: all resources of an uplink carrier are used for uplink transmission,
a part of resources of the uplink carrier are used for downlink transmission, and the uplink carrier
and a downlink carrier are configured to be bound for uplink transmission and downlink
transmission.

[0042] In a possible design manner, the determining a first uplink carrier includes: determining
the first uplink carrier based on a message 2 received from a network device, where the message
2 indicates configuration information of the first uplink carrier; determining the first uplink carrier
based on a downlink signal received on the first uplink carrier; or determining the first uplink
carrier based on a downlink signal received on the second downlink carrier corresponding to the
first uplink carrier.

[0043] In a possible design manner, the determining a first uplink carrier includes: determining
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the first uplink carrier when a first condition is met. The first condition includes at least one of the
following: channel quality of a third downlink carrier is less than or equal to a threshold K1, and
the third downlink carrier is used for downlink communication before the first uplink carrier is
determined; channel quality of the downlink signal on the first uplink carrier is greater than or
equal to a threshold K2; and channel quality of the second downlink carrier is greater than or equal
to a threshold K3, and the second downlink carrier is configured to be bound to the first uplink
carrier to perform uplink transmission and downlink transmission and is currently used for
downlink measurement.

[0044] In a possible design manner, the method further includes: releasing a second uplink
carrier; receiving a message 3, where the message 3 indicates to release a second uplink carrier;
releasing a second uplink carrier when a second condition is met; or sending a message 4 when a
second condition is met, where the message 4 is used to request to release a second uplink carrier.
The second uplink carrier is used for uplink communication before the first uplink carrier is
determined; and the second condition includes at least one of the following: a quantity of uplink
carriers available for uplink communication is greater than or equal to a threshold L1; the channel
quality of the third downlink carrier is less than or equal to a threshold L2, and the third downlink
carrier is used for downlink communication before the first uplink carrier is determined; channel
quality of the first downlink carrier is greater than or equal to a threshold L3; the channel quality
of the first downlink carrier is greater than or equal to a threshold L4 and less than or equal to a
threshold LS5; the channel quality of the downlink signal on the first uplink carrier is greater than
or equal to a threshold L6; and the channel quality of the second downlink carrier is greater than
or equal to a threshold L7, and the second downlink carrier is configured to be bound to the first
uplink carrier for uplink transmission and downlink transmission, and is currently used for
downlink measurement.

[0045] In a possible design manner, the determining a first uplink carrier includes: determining
the first uplink carrier as an uplink carrier for uplink measurement; determining the first uplink
carrier as an uplink carrier available for uplink transmission; or determining the first uplink carrier
as an uplink carrier for uplink transmission.

[0046] In a possible design manner, the method further includes: adding a third uplink carrier,
and updating the first cell; changing a third uplink carrier to the first uplink carrier, and updating
the first cell; or deleting the first uplink carrier, and updating the first cell.
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[0047] In a possible design manner, the first downlink carrier and the third downlink carrier
are a same uplink carrier.

[0048] In a possible design manner, before the determining a first uplink carrier, the method
further includes: receiving the message 1, where the message 1 includes at least one of the
following: a carrier frequency, a carrier index, a carrier identifier of the at least one uplink carrier,
a random access configuration parameter, a reference signal configuration, and timing advance
group TAG information.

[0049] In a possible design manner, before the determining a first uplink carrier, the method
further includes: A terminal accesses the network device, where an uplink carrier used by the
terminal to communicate with the network device is the second uplink carrier, and a downlink
carrier used by the terminal to communicate with the network device is the third downlink carrier.
The third downlink carrier is used for downlink communication before the first uplink carrier is
determined, or the third downlink carrier is used to receive a downlink signal/downlink
information before the first uplink carrier is determined.

[0050] In a possible design manner, the determining a first uplink carrier specifically further
includes: sending a preamble signal or a reference signal to at least one uplink carrier; and
receiving the message 4 by using the third downlink carrier; and determining, based on the
message 4, that the at least one uplink carrier is the first uplink carrier.

[0051] In a possible design manner, the message 2 or the fourth information includes at least
one of the following: carrier information, a timing advance TA value, signal power headroom, and
a path loss of the at least one uplink carrier.

[0052] In a possible design manner, the method further includes: The terminal receives a
message 5, where the message 5 includes a configuration of a measurement carrier; the terminal
receives a message 6, where the message 6 includes a configuration of an activated carrier; and/or
the terminal receives a message 7, where the message 7 includes a configuration of an operating
carrier. The measurement carrier is a carrier for uplink signal measurement or downlink signal
measurement; the activated carrier is a carrier capable of supporting concurrent transmission of
the terminal; and the operating carrier is a carrier on which the terminal actually sends uplink
information or a carrier on which the terminal sends uplink data.

[0053] In a possible design manner, the method further includes: The terminal sends a
preamble signal or an uplink signal to the activated carrier based on received configuration
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information of the activated carrier, performs uplink synchronization with the activated carrier,
performs uplink power control adjustment with the activated carrier, performs uplink
synchronization and uplink power control adjustment with the activated carrier, performs random
access on the activated carrier to implement uplink synchronization, or performs random access
on the activated carrier to implement uplink synchronization and uplink power control adjustment.
[0054] In a possible design manner, the method further includes: The terminal sends the uplink
information or the uplink data on the operating carrier based on the received configuration
information of the operating carrier.

[0055] In a possible design manner, the method further includes: The terminal receives a
message 9. The message 9 includes configuration information of at least one activated carrier, and
indicates the terminal to perform uplink data transmission by using the at least one activated carrier.
[0056] In a possible design manner, the method further includes: The terminal sends the uplink
signal on the uplink carrier, the measurement carrier, the activated carrier, or the operating carrier,
to perform uplink measurement.

[0057] In a possible design manner, the method further includes: After updating the first uplink
carrier, the terminal determines that the first uplink carrier is a cell or determines the first downlink
carrier.

[0058] In a possible design manner, the terminal receives a tenth message, where the tenth
message indicates that the at least one third uplink carrier is a second cell, or the at least one third
uplink carrier and the first downlink carrier are associated carriers; or the terminal sends an
eleventh message, where the eleventh message indicates that the at least one third uplink carrier is
a second cell, or the at least one third uplink carrier and the first downlink carrier are associated
carriers.

[0059] In an implementation, the third message or the fourth message further includes at least
one of the following: a carrier index, a carrier identifier, a downlink reference signal identifier, and
a carrier frequency that correspond to the at least one uplink carrier; indication information for
requesting to release the first uplink carrier; and indication information for requesting to update
the second uplink carrier.

[0060] In an implementation, the method further includes: The terminal receives carrier
information about a configuration of an uplink carrier . The carrier configuration information
includes M measurement carriers, L activated carriers, and/or m operating carriers. The
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measurement carrier is a carrier for uplink signal measurement or downlink signal measurement,
the activated carrier is a carrier that supports concurrent transmission of the terminal, and the
operating carrier is a carrier on which the terminal sends uplink information or a carrier on which
the terminal sends uplink data.

[0061] In an implementation, the method further includes: The terminal receives an eighth
message. The eighth message includes configuration information of the at least one measurement
carrier. The terminal performs at least one of the following processing on the at least one
measurement carrier, to determine the at least one operating carrier: sending the preamble signal
or an uplink signal, performing uplink synchronization, performing uplink power control
adjustment, performing uplink synchronization and uplink power control adjustment, performing
random access to implement uplink synchronization, and performing random access to implement
uplink synchronization and uplink power control adjustment.

[0062] In an implementation, the method further includes: The terminal updates the carrier
configuration information of the uplink carrier based on a detected downlink reference signal of
the at least one uplink carrier.

[0063] In an implementation, that the terminal updates the carrier configuration information
of the uplink carrier based on a detected downlink reference signal of the at least one uplink carrier
specifically includes: The terminal activates a measurement carrier if the terminal determines that
quality of a downlink reference signal corresponding to the measurement carrier is greater than or
equal to a threshold 10.

[0064] In an implementation, that the terminal updates the carrier configuration information
of the uplink carrier based on a detected downlink reference signal of the at least one uplink carrier
specifically includes: If the terminal determines that quality of a downlink reference signal
corresponding to the activated carrier is greater than or equal to a threshold 11, the terminal
switches the activated carrier to the operating carrier, to perform uplink data transmission.

[0065] In an implementation, that the terminal updates the carrier configuration information
of the uplink carrier based on a detected downlink reference signal of the at least one uplink carrier
specifically includes: If the terminal determines that quality of a downlink reference signal
corresponding to the operating carrier is less than or equal to a threshold 12, the terminal sends a
message for requesting to switching the operating carrier, to switch the operating carrier to the
activated carrier or the measurement carrier.
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[0066] According to a third aspect, a communication method is provided. The method includes:
sending a first message, where the first message indicates at least one uplink carrier or a channel
parameter of at least one uplink carrier; and receiving a second message from a terminal, where
the second message is used to request to add or activate at least one first uplink carrier, and the
first uplink carrier is a carrier that is used for uplink transmission and that is determined by the
terminal from the at least one uplink carrier.

[0067] In a possible design manner, the method further includes: sending a second message.
The second message indicates that all resources of the first uplink carrier are used for uplink
transmission, the second message indicates that a part of resources of the first uplink carrier are
used for downlink transmission, or the second message indicates that the first uplink carrier and a
first downlink carrier are associated carriers.

[0068] In a possible design manner, the method further includes: receiving a third message
from the terminal. The third message is used to request to release a second uplink carrier, and the
second uplink carrier is used for uplink communication with the terminal.

[0069] In a possible design manner, the method further includes: sending response information
to the terminal. The response information indicates to release a second uplink carrier or add the
first uplink carrier.

[0070] In a possible design manner, the method further includes: receiving a fifth message
from the terminal. The fifth message indicates at least one of the following: determining the first
uplink carrier as an uplink carrier for uplink measurement; determining the first uplink carrier as
an uplink carrier available for uplink communication; and determining the first uplink carrier as
an uplink carrier for uplink communication.

[0071] According to a fourth aspect, a communication apparatus is provided. The apparatus
includes a processing module. The processing module is configured to determine a first uplink
carrier. The processing module is further configured to determine a first cell or a first downlink
carrier based on the first uplink carrier.

[0072] In a possible design manner, the processing module is specifically configured to: when
the first uplink carrier is at least one uplink carrier, determine that each of the at least one uplink
carrier is a cell; when the first uplink carrier is at least one uplink carrier, determine that the at least
one uplink carrier is a cell; or when the first uplink carrier is at least one uplink carrier, determine
that the at least one uplink carrier and the first downlink carrier are a cell; determine that the first
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uplink carrier and the first downlink carrier are associated carriers, where the first uplink carrier is
used for uplink communication, and the first downlink carrier is used for downlink communication;
and determine that the first uplink carrier and the first downlink carrier are associated carriers,
where the first uplink carrier is used for uplink communication, the first downlink carrier is used
for downlink communication, and a second downlink carrier corresponding to the first uplink
carrier is configured for downlink measurement.

[0073] In a possible design manner, the apparatus further includes: a receiving module,
configured to receive a first message from a network device. The first message indicates the first
uplink carrier or a channel parameter of the first uplink carrier. In this case, the processing module
is specifically further configured to: determine the first uplink carrier based on the first message,
determine the first uplink carrier based on a downlink measurement signal received on the first
uplink carrier, or determine the first uplink carrier based on a downlink measurement signal
received on the second downlink carrier corresponding to the first uplink carrier.

[0074] In a possible design manner, the processing module is specifically further configured
to determine the first uplink carrier when at least one of the following conditions is met: channel
quality of a third downlink carrier is less than or equal to a first threshold, and the third downlink
carrier is used for downlink communication before the first uplink carrier is determined; a third
downlink carrier is configured to correspond to a second uplink carrier and is used for downlink
measurement before the first uplink carrier is determined, and the second uplink carrier is used for
uplink communication before the first uplink carrier is determined; channel quality of the downlink
measurement signal on the first uplink carrier is greater than or equal to a second threshold; and
channel quality of the second downlink carrier is greater than or equal to a third threshold, and the
second downlink carrier is configured to correspond to the first uplink carrier and is currently used
for downlink measurement.

[0075] In a possible design manner, the receiving module is further configured to receive a
second message. The second message indicates that all resources of the first uplink carrier are used
for uplink data transmission, the second message indicates that a part of resources of the first
uplink carrier are used for downlink transmission, or the second message indicates that the first
uplink carrier and the first downlink carrier are associated carriers.

[0076] In a possible design manner, the apparatus further includes a sending module. The
sending module is configured to send a third message when a first condition is met. The third
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message is used to request to release the second uplink carrier, and the second uplink carrier is
used for uplink communication before the first uplink carrier is determined. The first condition
includes at least one of the following: a quantity of uplink carriers available for uplink
communication is greater than or equal to a fourth threshold; the channel quality of the third
downlink carrier is less than or equal to a fifth threshold, and the third downlink carrier is used for
downlink communication before the first uplink carrier is determined; the third downlink carrier
is configured to correspond to the second uplink carrier and is used for downlink measurement
before the first uplink carrier is determined; channel quality of the first downlink carrier is greater
than or equal to a sixth threshold; the channel quality of the downlink measurement signal on the
first uplink carrier is greater than or equal to an eighth threshold; and the channel quality of the
second downlink carrier is greater than or equal to a ninth threshold, and the second downlink
carrier is configured to correspond to the first uplink carrier and is currently used for downlink
measurement.

[0077] In a possible design manner, the processing module is specifically further configured
to: determine the first uplink carrier as an uplink carrier for uplink measurement; determine the
first uplink carrier as an uplink carrier available for uplink communication; or determine the first
uplink carrier as an uplink carrier for uplink communication.

[0078] According to a fifth aspect, a communication apparatus is provided. The apparatus
includes: a sending module, configured to send a first message, where the first message indicates
at least one uplink carrier or a channel parameter of at least one uplink carrier; and a receiving
module, configured to receive a third message from a terminal, where the third message is used to
request to add or activate at least one first uplink carrier, and the first uplink carrier is a carrier that
is used for uplink transmission and that is determined by the terminal from the at least one uplink
carrier.

[0079] In a possible design manner, the sending module is further configured to send a second
message. The third message indicates that all resources of the first uplink carrier are used for uplink
transmission, the second message indicates that a part of resources of the first uplink carrier are
used for downlink transmission, or the second message indicates that the first uplink carrier and a
first downlink carrier are associated carriers.

[0080] In a possible design manner, the receiving module is further configured to receive the
third message from the terminal. The third message is used to request to release a second uplink
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carrier, and the second uplink carrier is used for uplink communication with the terminal.

[0081] In a possible design manner, the sending module is further configured to send response
information to the terminal. The response information indicates to release a second uplink carrier
or add the first uplink carrier.

[0082] In a possible design manner, the receiving module is further configured to receive a
fifth message from the terminal. The fifth message indicates at least one of the following:
determining the first uplink carrier as an uplink carrier for uplink measurement; determining the
first uplink carrier as an uplink carrier available for uplink communication; and determining the
first uplink carrier as an uplink carrier for uplink communication.

[0083] According to a sixth aspect, a communication apparatus is provided. The apparatus is
configured to perform the method according to any one of the second aspect.

[0084] According to a seventh aspect, an electronic device is provided. The electronic device
includes a processor and a transmission interface. The processor is configured to execute
instructions stored in a memory, to perform the method according to any one of the first aspect or
the second aspect.

[0085] According to an eighth aspect, an electronic device is provided. The electronic device
includes a processor and a transmission interface. The processor is configured to execute
instructions stored in a memory, to perform the method according to any one of the third aspect.
[0086] According to a ninth aspect, a computer-readable storage medium is provided. The
computer-readable storage medium stores instructions. When the instructions are executed by a
computer or a processor, the computer or the processor is enabled to perform the method according
to any one of the first aspect or the second aspect.

[0087] According to a tenth aspect, a computer-readable storage medium is provided. The
computer-readable storage medium stores instructions. When the instructions are executed by a
computer or a processor, the computer or the processor is enabled to perform the method according
to any one of the third aspect.

[0088] According to an eleventh aspect, a computer program product is provided. The
computer program product may include program instructions. When the computer program
product is run on a computer, the computer is enabled to perform the method according to any one
of the first aspect or the second aspect.

[0089] According to a twelfth aspect, a computer program product is provided. The computer
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program product may include program instructions. When the computer program product is run
on a computer, the computer is enabled to perform the method according to any one of the third
aspect.

[0090] According to a thirteenth aspect, a communication system is provided. The
communication system includes the apparatus according to the fourth aspect, the apparatus
according to the fifth aspect, and the apparatus according to the sixth aspect.

[0091] According to a fourteenth aspect, a communication method is provided. The method is
applied to a network device, and includes: receiving indication information of a first frequency
band and a second frequency band from a terminal device; and using at least one uplink carrier
and at least one downlink carrier in the first frequency band and/or the second frequency band as
a cell of the terminal device based on the indication information.

[0092] In a possible design manner, the using at least one uplink carrier and at least one
downlink carrier in the first frequency band and/or the second frequency band as a cell of the
terminal device specifically includes: configuring any one or more downlink carriers in the first
frequency band and any one or more uplink carriers in the second frequency band as the cell of the
terminal device; or configuring any one or more downlink carriers in the second frequency band
and any one or more uplink carriers in the first frequency band as the cell of the terminal device.
[0093] In a possible design manner, the using at least one uplink carrier and at least one
downlink carrier in the first frequency band and/or the second frequency band as a cell of the
terminal device specifically includes: configuring the at least one uplink carrier and the at least
one downlink carrier in the first frequency band as the cell of the terminal device; or configuring
the at least one uplink carrier and the at least one downlink carrier in the second frequency band
as the cell of the terminal device.

[0094] According to a fifteenth aspect, a communication apparatus is provided. The apparatus
is configured to perform the method according to any one of the fourteenth aspect.

[0095] According to a sixteenth aspect, an electronic device is provided. The electronic device
includes a processor and a transmission interface. The processor is configured to execute
instructions stored in a memory, to perform the method according to any one of the fourteenth
aspect.

[0096] According to a seventeenth aspect, a computer-readable storage medium is provided.
The computer-readable storage medium stores instructions. When the instructions are executed by
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a computer or a processor, the computer or the processor is enabled to perform the method
according to any one of the fourteenth aspect.

[0097] According to an eighteenth aspect, a computer program product is provided. The
computer program product may include program instructions. When the computer program
product is run on a computer, the computer is enabled to perform the method according to any one
of the fourteenth aspect.

[0098] It may be understood that any one of the communication apparatus, the electronic
device, the computer-readable storage medium, and the computer program product may be
configured to perform the corresponding methods provided above. Therefore, for beneficial effects
that can be achieved by the communication apparatus, the electronic device, the computer-readable
storage medium, and the computer program product, refer to beneficial effects in the corresponding

methods provided above. Details are not described herein again.

BRIEF DESCRIPTION OF DRAWINGS

[0099] FIG. 1 is a diagram of an architecture of a communication system according to an
embodiment of this application;

[00100] FIG. 2 is a diagram of an architecture of a communication apparatus according to an
embodiment of this application;

[00101] FIG. 3 is a schematic diagram of deployment of a communication system according to
an embodiment of this application;

[00102] FIG. 4 is a schematic diagram of deployment of another communication system
according to an embodiment of this application;

[00103] FIG. 5 is a flowchart of a communication method according to an embodiment of this
application;

[00104] FIG. 6 is a schematic diagram of configuration of uplink and downlink carriers
according to an embodiment of this application;

[00105] FIG. 7 is a flowchart of another communication method according to an embodiment
of this application;

[00106] FIG. 8 is a flowchart of another communication method according to an embodiment

of this application;
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[00107] FIG. 9 is a schematic diagram of a communication apparatus according to an
embodiment of this application; and
[00108] FIG. 10 is a schematic diagram of another communication apparatus according to an

embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[00109] Terms "first" and "second" mentioned below are merely intended for a purpose of
description, and shall not be understood as an indication or implication of relative importance or
implicit indication of a quantity of indicated technical features. Therefore, a feature limited by
"first" or "second" may explicitly or implicitly include one or more features. In the descriptions of
embodiments, unless otherwise specified, "a plurality of" means at least two.

[00110] It should be noted that, in this application, terms such as "example" or "for example"
are used for representing giving an example, an illustration, or a description. Any embodiment or
design scheme described as an "example" or "for example" in this application should not be
explained as being more preferred or having more advantages than another embodiment or design
scheme. Exactly, use of the terms such as "example" and "for example" are intended to present a
relative concept in a specific manner.

[00111] The following clearly and completely describes the technical solutions in embodiments
of this application with reference to the accompanying drawings in embodiments of this
application. It is clear that the described embodiments are merely a part but not all of embodiments
of this application. All other embodiments obtained by a person of ordinary skill in the art based
on embodiments of this application without creative efforts shall fall within the protection scope
of this application.

[00112] First, an implementation environment of embodiments of this application is briefly
described.

[00113] Embodiments of this application are applied to the communication system shown in
FIG. 1, including a network device and at least one terminal device. The network device may
include an access network device, and may further include a core network device, a device (for
example, a server) of a service provider, and the like. This is not limited. A carrier 1 and a carrier

2 are configured for the network device in embodiments of this application, and may cover at least
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one cell. For example, the carrier 1 covers a cell 1, and the carrier 2 covers a cell 2. The terminal
device may access a network device in one of the cells, and send uplink data to the network device
and/or receive downlink data sent by the network device.

[00114] The cell may be an area for providing a wireless communication service for the terminal
device, and the network device may provide the wireless communication service for the terminal
device in the area. One network device may manage at least one cell, and configure at least one
pair of uplink and downlink carriers for each cell, to perform data transmission. Each cell
corresponds to a cell identifier, and the cell identifier uniquely identifies the cell. If the terminal
device camps on a cell and is to access the camped cell, the cell may be referred to as a camped
cell or a serving cell (serving cell) of the terminal device, and a cell around the serving cell and a
cell adjacent to the serving cell may be referred to as a neighboring cell or an adjacent cell of the
serving cell.

[00115] It should be noted that FIG. 1 is merely an example framework diagram, and a quantity
of nodes and a quantity of cells included in FIG. 1 are not limited. In addition to function nodes
shown in FIG. 1, other nodes may be further included, for example, a core network device, a
gateway device, or an application server. This is not limited. The access network device
communicates with the core network device by using a wired network or a wireless network, for
example, through a next generation (Next Generation, NG) interface.

[00116] The network device is mainly configured to implement functions such as resource
scheduling, radio resource management, and radio access control of the terminal device.
Specifically, the network device may include any node in a base station, a wireless access point, a
transceiver point (Transmission Receive Point, TRP), a transmission point (Transmission Point,
TP), and another access node. In embodiments of this application, an apparatus configured to
implement a function of the network device may be a network device, or may be an apparatus, for
example, a chip system, that can support the network device to implement the function. The
apparatus may be installed in the network device, or may be used together with the network device.
The technical solution provided in embodiments of this application is described by using an
example in which an apparatus configured to implement a function of a network device is a
network device.

[00117] The terminal device may be user equipment (User Equipment, UE), a mobile station
(Mobile Station, MS), a mobile terminal (Mobile Terminal, MT), or the like. Specifically, the
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terminal device may be a mobile phone, a tablet computer, or a computer with a wireless
transceiver function; or may be a virtual reality (Virtual Reality, VR) terminal, an augmented
reality (Augmented Reality, AR) terminal, a wireless terminal in industrial control, a wireless
terminal in self driving, a wireless terminal in remote medical, a wireless terminal in smart grid, a
wireless terminal in smart city, smart home, a vehicle-mounted terminal, a wearable terminal
device, or the like. The apparatus configured to implement a function of a terminal device may be
a conventional terminal device or a narrowband terminal, or may be an apparatus that can support
a terminal device to implement a function, for example, a chip system. The apparatus may be
installed in the terminal device or used together with the terminal device. The following is
described by using an example in which an apparatus configured to implement functions in this
application is a terminal device.

[00118] During specific implementation, network elements shown in FIG. 1, for example, the
terminal device and the network device, may use a composition structure shown in FIG. 2 or
include components shown in FIG. 2. FIG. 2 is a schematic diagram of a structure of a
communication apparatus 200 according to an embodiment of this application. When the
communication apparatus 200 has functions of the terminal device in embodiments of this
application, the communication apparatus 200 may be a terminal device, a chip in a terminal device,
or a system on chip. When the communication apparatus 200 has the functions of the network
device described in embodiments of this application, the communication apparatus 200 may be a
network device, a chip in a network device, or a system on chip.

[00119] As shown in FIG. 2, the communication apparatus 200 may include a processor 201, a
communication line 202, and a communication interface 203. Further, the communication
apparatus 200 may further include a memory 204. The processor 201, the memory 204, and the
communication interface 203 may be connected to each other through the communication line 202.
[00120] The processor 201 may be a central processing unit (Central Processing Unit, CPU), a
general-purpose processor, a network processor (Network Processor, NP), a digital signal
processor (Digital Signal Processing, DSP), a microprocessor, a microcontroller, a programmable
logic device, or any combination thereof. The processor 201 may alternatively be another
apparatus having a processing function, for example, a circuit, a component, or a software module.
[00121] The communication line 202 is configured to transmit information between
components included in the communication apparatus 200.
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[00122] The communication interface 203 is configured to communicate with another device
or another communication network. The another communication network may be the Ethernet, a
radio access network (Radio Access Network, RAN), a wireless local area network (Wireless Local
Area Networks, WLAN), or the like. The communication interface 203 may be an interface circuit,
a pin, aradio frequency module, a transceiver, or any apparatus that can implement communication.
[00123] The memory 204 is configured to store instructions. The instructions may be a
computer program.

[00124] The memory 204 may be a read-only memory (Read-only Memory, ROM) or another
type of static storage device that can store static information and/or instructions; may be a random
access memory (Random Access Memory, RAM) or another type of dynamic storage device that
can store information and/or instructions; or may be an electrically erasable programmable read-
only memory (Electrically Erasable Programmable read-only Memory, EEPROM), a compact disc
read-only memory (Compact Disc read-only Memory, CD-ROM) or another optical disc storage,
an optical disc storage, a magnetic disk storage medium, or another magnetic storage device. The
optical disc storage includes a compact optical disc, a laser disc, an optical disc, a digital versatile
disc, a Blu-ray disc, or the like.

[00125] It should be noted that the memory 204 may exist independently of the processor 201,
or may be integrated with the processor 201. The memory 204 may be configured to store
instructions, program code, some data, or the like. The memory 204 may be located inside the
communication apparatus 200, or may be located outside the communication apparatus 200. This
is not limited. The processor 201 is configured to execute the instructions stored in the memory
204, to perform a method provided in the following embodiments of this application.

[00126] In an example, the processor 201 may include at least one CPU, for example, a CPU 0
and a CPU 1 in FIG. 2.

[00127] In an optional implementation, the communication apparatus 200 includes a plurality
of processors. For example, in addition to the processor 201 in FIG. 2, the communication
apparatus 200 may further include a processor 207.

[00128] In an optional implementation, the communication apparatus 200 further includes an
output device 205 and an input device 206. For example, the input device 206 is a device such as
a keyboard, a mouse, a microphone, or a joystick, and the output device 205 is a device such as a
display or a speaker.
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[00129] It should be noted that the communication apparatus 200 may be a desktop computer,
a portable computer, a network server, a mobile phone, a tablet computer, a wireless terminal, an
embedded device, a chip system, or a device having a structure similar to a structure in FIG. 2. In
addition, the composition structure shown in FIG. 2 does not constitute a limitation on the
communication apparatus. In addition to the components shown in FIG. 2, the communication
apparatus may include more or fewer components than components shown in the figure, combine
some components, or have different component arrangements.

[00130] In this embodiment of this application, the chip system may include a chip, or may
include a chip and another discrete component.

[00131] In an existing SUL technology, a terminal device detects quality of a signal on a
downlink carrier of a base station in an NR frequency band, and when the signal quality is lower
than a preset threshold, UE cannot meet an access requirement of the terminal device (that is, the
UE does not access an uplink carrier bound to the downlink carrier correspondingly). In this case,
the UE may access an SUL carrier. However, the terminal device supports only one SUL carrier
(supplementary uplink carrier, supplementary uplink carrier). That is, the terminal device may
select, based on signal quality of the downlink carrier, one of the uplink carriers as an actually
operating uplink carrier. This technology cannot additionally add a new secondary uplink carrier.
In addition, SUL belongs to a low frequency band of LTE, an increase in an uplink data
transmission capacity is limited, and spectrum usage is limited. Consequently, uplink and
downlink carriers cannot be configured flexibly.

[00132] A definition (definition 1) of a cell:

[00133] Cell: Combination of downlink and optionally uplink resources. The linking between
the carrier frequency of the downlink resources and the carrier frequency of the uplink resources
is indicated in the system information transmitted on the downlink resources (a combination of
downlink and optional uplink resources. The linking between a carrier frequency of the downlink
resource and a carrier frequency of the uplink resource is indicated in system information
transmitted on the downlink resource).

[00134] Optionally, a definition (definition 2) of a cell in the present invention may be a
combination of a downlink resource and/or an uplink resource, where the downlink resource or
the uplink resource is optional.

[00135] For content of the cell in the present invention, the "cell" in embodiments and claims
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of the present invention is not limited to the foregoing definition 1 of the cell or the foregoing
definition 2 of the cell.

[00136] In all content of the present invention, a downlink resource of a carrier frequency may
be referred to as a downlink carrier. Alternatively, an uplink resource of a carrier frequency may
be referred to as an uplink carrier. Alternatively, a downlink resource may be referred to as a
downlink carrier. An uplink resource may be referred to as an uplink carrier.

[00137] When a terminal device communicates with a network device by using an uplink
resource of a carrier frequency A and a downlink resource of a carrier frequency B, if the terminal
device obtains the uplink resource of the carrier frequency A by using a message, the message is
not necessarily transmitted by using the downlink resource of the carrier frequency B. The message
may be, for example, a system message or a dedicated message. This is not limited in the present
invention.

[00138] The terminal device may determine the uplink resource of the carrier frequency A based
on the system message or the dedicated message or in a preset manner. The terminal device may
obtain the uplink resource of the carrier frequency A (uplink carrier A) by using the system
message or the dedicated message or in the preset manner, to associate with a potential downlink
resource of the carrier frequency (downlink carrier). In this case, the terminal device may
determine the downlink carrier after determining the uplink carrier A.

[00139] Uplink resources or an uplink resource of some carrier frequencies or a carrier
frequency (also referred to as an uplink carrier in the present invention) is determined by using the
method of the present invention, to flexibly associate with a downlink resource of a carrier
frequency B (downlink carrier B). In this case, the terminal device communicates with the network
device by using the at least one uplink carrier and one downlink carrier. In this way, in a scenario
in which uplink services increase sharply, when a terminal capability remains unchanged, more
and better uplink resources can be obtained, and an uplink throughput can be improved.

[00140] In FIG. 1, when the terminal device is powered on or needs to perform cell handover,
the terminal device needs to perform an initial access process based on a synchronization signal
periodically broadcast by the network device. An objective of initial access is mainly to implement
downlink synchronization with the network device and obtain system information of a cell. After
the terminal device obtains the system information of the cell, the terminal device may determine
whether the terminal device can camp on and/or access the cell, receive a paging message of the
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network device, and initiate a random access process to the network device, to establish a
connection between the terminal device and the network device and perform data transmission.
[00141] Based on the foregoing communication system, embodiments of this application may
be specifically applied to two deployment scenarios: co-site deployment and non co-site
deployment. As shown in FIG. 3, network devices are deployed in a co-site deployment
architecture. A first uplink carrier UL-0 and a first downlink carrier DL-0 may be configured for a
first network device. In addition, a second uplink carrier UL-1 and a second downlink carrier DL-
1 may be further configured for the first network device.

[00142] For example, the first network device may be specifically a macro base station, and
center frequency channel numbers of component carriers (Component Carrier, CC) of the first
uplink carrier UL-0 and the first downlink carrier DL-0 may be 700 MHz, and frequency channel
numbers of the CCs of the second uplink carrier and the second downlink carrier are 4.9 GHz.
[00143] In a possible implementation, a terminal 1 may receive downlink data of the first
network device by using the 700 MHz downlink carrier DL-0, and the terminal 1 sends uplink data
to the first network device concurrently by using the 700 MHz uplink carrier UL-0 and the 4.9
GHz uplink carrier UL-1. The terminal 1 may further send the uplink data to the first network
device concurrently by using a plurality of 4.9 GHz uplink carriers. In addition, a terminal 2 in
FIG. 3 may implement uplink and downlink transmission by using the 700 MHz uplink carrier
UL-0 and the 700 MHz downlink carrier DL-0.

[00144] As shown in FIG. 4, network devices are deployed in a non co-site deployment
architecture. A first uplink carrier UL-0 and a first downlink carrier DL-0 may be configured for a
first network device. A second uplink carrier UL-1 and a second downlink carrier DL-1 may be
configured for a second network device. The first network device and the second network device
each may be a primary base station or a secondary base station.

[00145] For example, the first network device may be specifically a macro base station, and the
second network device may be a remote radio frequency unit of the macro base station, or may be
a micro base station. Specifically, the second network device may be deployed remotely by using
an optical fiber cable or in another manner. A link between the first network device and the second
network device may be considered as an ideal backhaul link (Backhaul). To be specific, there is
no delay in communication transmission between the first network device and the second network
device, or it is considered that a delay of communication transmission between the first network
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device and the second network device is negligible.
[00146] For example, the first network device is a macro base station, and the second network
device is a micro base station. The macro base station may be configured to support 700 MHz
uplink and downlink carriers UL-0+DL-0, which may be referred to as a macro uplink carrier and
a macro downlink carrier. The micro base station may be configured to support 4.9 GHz uplink
and downlink carriers UL-1+DL-1 and a 2.3 G uplink carrier UL-2. In a possible implementation,
a terminal 1 may receive downlink data of the first network device by using a downlink carrier
DL-0, and send uplink data to the second network device concurrently by using uplink carriers
UL-1 and UL-2. A terminal 2 in FIG. 4 may implement uplink and downlink transmission by using
an uplink carrier UL-1 and a downlink carrier DL-O0.
[00147] The terminal may send uplink data concurrently by using a plurality of 4.9 GHz uplink
carriers. The plurality of 4.9 GHz uplink carriers may come from configuration resources of a same
second network device, and the second network device and a third network device may come from
configuration resources of different nodes (for example, the second network device and the third
network device). After receiving the uplink data of the terminal, the second network device or the
third network device may communicate with the first network device via Backhaul. In downlink
transmission, the first network device transmits downlink data to the terminal by using a
configured downlink carrier. For example, the first network device may send the downlink data to
the terminal by using a 700 MHz downlink carrier.
[00148] The first network device, the second network device, and the third network device may
separately connect to an access and mobility management function (Access and Mobility
Management, AMF) or a user plane function (User Plane Function, PUF). This is not limited in
this application.
[00149] Based on an architecture and an implementation scenario of the foregoing
communication network, an embodiment of this application provides a communication method.
The method may include the following steps.
[00150] SO1: Determine a first uplink carrier.
[00151] The determining a first cell may specifically include:

determining that the first uplink carrier is a first cell;

determining that the first uplink carrier and at least one uplink carrier are a cell;

determining that the first uplink carrier and the first downlink carrier are a cell; or
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determining that the first uplink carrier, at least one uplink carrier, and the first
downlink carrier are a cell.
[00152] The determining a first downlink carrier includes:

determining that the first uplink carrier and the first downlink carrier are associated
carriers;

determining that the first uplink carrier, the at least one uplink carrier, and the first
downlink carrier are associated carriers;

determining that the first cell and a second cell are associated cells, where the second
cell includes the first downlink carrier; or

determining that the first uplink carrier, the at least one uplink carrier, and the first
downlink carrier are associated carriers, and determining that a second downlink carrier is used
for downlink measurement, where the second downlink carrier is configured to be bound to the
first uplink carrier to perform uplink transmission and downlink transmission.
[00153] S02: Determine a first cell and/or a first downlink carrier based on the first uplink
carrier.
[00154] The first uplink carrier is used for uplink communication, and the first downlink carrier
is used for downlink communication.
[00155] In an implementation, before the determining a first uplink carrier, the method further
includes:
[00156] S03: Receive a message 1, where the message 1 indicates to support at least one carrier
configuration, that is, at least one of the following carrier configurations:

all resources of an uplink carrier are used for uplink transmission;

a part of resources of the uplink carrier are used for downlink transmission; and

the uplink carrier and a downlink carrier are configured to be bound for uplink
transmission and downlink transmission.
[00157] In an implementation, the determining a first uplink carrier includes:

determining the first uplink carrier based on a message 2 received from a network
device, where the message 2 indicates configuration information of the first uplink carrier;
determining the first uplink carrier based on a downlink signal received on the first uplink carrier;
or determining the first uplink carrier based on a downlink signal received on the second downlink
carrier corresponding to the first uplink carrier.
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[00158] In an implementation, the determining a first uplink carrier includes: determining the
first uplink carrier when a first condition is met. The first condition includes at least one of the
following: channel quality of a third downlink carrier is less than or equal to a threshold K1, and
the third downlink carrier is used for downlink communication before the first uplink carrier is
determined; channel quality of the downlink signal on the first uplink carrier is greater than or
equal to a threshold K2; and channel quality of the second downlink carrier is greater than or
equal to a threshold K3, and the second downlink carrier is configured to be bound to the first
uplink carrier to perform uplink transmission and downlink transmission and is currently used for
downlink measurement.

[00159] In an implementation, the method further includes: releasing a second uplink carrier;
receiving a message 3, where the message 3 indicates to release a second uplink carrier; releasing
a second uplink carrier when a second condition is met; or sending a message 4 when a second
condition is met, where the message 4 is used to request to release a second uplink carrier. The
second uplink carrier is used for uplink communication before the first uplink carrier is determined;
and the second condition includes at least one of the following: a quantity of uplink carriers
available for uplink communication is greater than or equal to a threshold L1; the channel quality
of the third downlink carrier is less than or equal to a threshold L2, and the third downlink carrier
is used for downlink communication before the first uplink carrier is determined; channel quality
of the first downlink carrier is greater than or equal to a threshold L3; the channel quality of the
first downlink carrier is greater than or equal to a threshold L4 and less than or equal to a threshold
L5; the channel quality of the downlink signal on the first uplink carrier is greater than or equal to
a threshold L6; and the channel quality of the second downlink carrier is greater than or equal to
a threshold L7, and the second downlink carrier is configured to be bound to the first uplink carrier
for uplink transmission and downlink transmission, and is currently used for downlink
measurement.

[00160] In an implementation, the determining a first uplink carrier includes: determining the
first uplink carrier as an uplink carrier for uplink measurement; determining the first uplink carrier
as an uplink carrier available for uplink transmission; or determining the first uplink carrier as an
uplink carrier for uplink transmission.

[00161] In an implementation, the method further includes: adding a third uplink carrier, and
updating the first cell; changing a third uplink carrier to the first uplink carrier, and updating the
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first cell; or deleting the first uplink carrier, and updating the first cell.

[00162] In an implementation, the first downlink carrier and the third downlink carrier are a
same uplink carrier.

[00163] This application further provides another method. As shown in FIG. 5, the method
includes the following steps.

[00164] S501: A terminal determines a first uplink carrier.

[00165] The first uplink carrier may be at least one uplink carrier, that is, the first uplink carrier
may be one or more uplink carriers.

[00166] The terminal may specifically determine the first uplink carrier in at least one of the
following manners.

[00167] Manner 1: Determine the first uplink carrier based on a first message received from a
network device, where the first message indicates the first uplink carrier or a channel parameter of
the first uplink carrier.

[00168] If all resources of an uplink carrier are used for uplink data transmission, the terminal
may determine the at least one uplink carrier based on the received first message from the first
network device. The first message may include frequency domain resource configuration
information of the at least one uplink carrier, random access configuration information, or the like.
[00169] Forexample, the first message may include a carrier frequency, a carrier index, a carrier
identifier, a random access configuration parameter, a reference signal configuration, timing
advance group (Timing Advance Group, TAG) information, and the like. In this case, the terminal
may initiate random access based on frequency domain resource information about a configuration
of an uplink carrier by using a specified uplink carrier, send a measurement signal or a reference
signal, and the like.

[00170] The first message may include a TA of the uplink carrier. The timing advance value
(TA) corresponds to one or more uplink carriers, or timing advance values one-to-one correspond
to one or more activated carriers, or the timing advance value corresponds to one or more activated
carrier combinations.

[00171] The first message includes at least one of the following: the TA of the uplink carrier, an
indication path loss, a path loss range, signal strength, a signal strength range, channel quality, and
a channel quality range. In this case, the terminal determines an uplink transmit power on the first
uplink carrier based on the content.

30



10

15

20

25

30

[00172] Specifically, the uplink carrier may be one or more uplink carriers.

[00173] Manner 2: Determine the first uplink carrier based on a downlink measurement signal
received on the first uplink carrier.

[00174] It is assumed that a part of resources of the uplink carrier are used for resource
configuration of downlink transmission, that is, the part of resources of the uplink carrier are used
for uplink transmission, and a part of resources are used for downlink transmission, that is, a DL
slot (slot). For example, a part of resources are downlink slots, and a downlink signal may be
transmitted in downlink. The downlink signal may be a reference signal (Reference Signal, RS).
In this case, the terminal may determine signal quality of the downlink signal on the uplink carrier,
to determine the at least one uplink carrier.

[00175] A partof resources are used for downlink transmission. For example, a part of resources
are downlink slots, and a first network device may periodically send a downlink reference signal
to the terminal device by using the few downlink slots. The downlink reference signal may be a
physical broadcast channel/synchronization signal block (physical broadcast channel/synchronous
signal block, PBCH/SS block), a channel state information-reference signal (channel state
information-reference signal, CSI-RS), or the like. In addition, downlink reference signals may be
at a high density. The density of the downlink reference signals may be configured by a second
network device for the terminal device.

[00176] In this application, the few downlink slots may mean: In a slot configuration period of
every X slots, there may be one downlink slot and X—1 uplink slots, or there may be Y downlink
slots and X-Y uplink slots. X may be a positive integer, for example, 20, 30, 40, or 60. Y is a
positive integer less than X. For example, Y may be 2 or 3. For example, there are one downlink
slot and X—1 uplink slots in a configuration period, and this method is applied by analogy for other
configuration periods; or there are X—1 uplink slots and one downlink slot in a configuration period,
and this method is applied by analogy for other configuration periods. One downlink slot may also
be understood as a slot that includes a part of downlink symbols. In other words, one downlink
slot may be referred to as a slot that includes a downlink symbol. A quantity of downlink symbols
is configurable. Optionally, the quantity of downlink symbols may be configured by the first
network device or the second network device by using RRC signaling. Optionally, the downlink
symbols may be consecutive or non-consecutive. Optionally, a frequency band, a bandwidth part
(Band width partial, BWP), or a physical resource block (Physical resource block, PRB) in which
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a downlink symbol is located is configurable.

[00177] For example, after receiving the downlink RS, the terminal may perform downlink
measurement, and determine signal quality of the uplink carrier based on estimated signal quality
of a received RS, to determine the uplink carrier.

[00178] Manner 3: Determine the first uplink carrier based on a downlink measurement signal
received on a second downlink carrier corresponding to the first uplink carrier.

[00179] The terminal may determine, by using a downlink reference signal of a downlink carrier,
at least one uplink carrier whose signal quality meets a condition. For example, the first uplink
carrier is determined based on the downlink measurement signal received on the second downlink
carrier corresponding to the first uplink carrier.

[00180] In an implementation, before step S501, that is, before that a terminal determines at
least one first uplink carrier, the method further includes:

[00181] The terminal receives a second message from a network device. The second message
indicates a resource configuration mode of an uplink carrier, and the resource configuration mode
of the uplink carrier may include at least one of a mode 1, a mode 2, and a mode 3. The terminal
may determine the at least one uplink carrier based on the resource configuration mode of the
uplink carrier with reference to a detected downlink measurement signal, a detected downlink
reference signal, or the like.

[00182] Mode 1: All resources of the uplink carrier are used for uplink data transmission.
[00183] Mode 2: A part of resources of the uplink carrier may be used for uplink data
transmission.

[00184] Mode 3: One uplink carrier is associated with one downlink carrier.

[00185] Specifically, the second message may indicate that all resources of the first uplink
carrier are used for uplink data transmission, the second message indicates that a part of resources
of the first uplink carrier are used for downlink transmission, or the second message indicates that
the first uplink carrier and a first downlink carrier are associated carriers.

[00186] For example, the second message may include six uplink carriers: UL-0, UL-1, UL-2,
UL-3, UL-4, and UL-5. A resource configuration mode of each uplink carrier is further configured
in the second message. For example, UL-1 and UL-2 support Mode 1. To be specific, resources of
the uplink carriers UL-1 and UL-2 are all used for uplink data transmission. UL-3 and UL-4
support Mode 2. To be specific, a part of resources of the uplink carriers UL-3 and UL-4 are used
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for resource configuration of downlink transmission. UL-0 and UL-5 support Mode 3. To be
specific, it indicates that the uplink carriers UL-0 and UL-5 are in a conventional configuration
mode of binding an uplink subframe and a downlink subframe, and corresponding downlink
carriers are DL-0 and DL-5.

[00187] In a possible implementation, the second message may further include at least one of
the following: a carrier frequency, a carrier index, a carrier identifier of the at least one uplink
carrier, a random access configuration parameter, and timing advance information. The second
message may be a system message, or may be a dedicated message, for example, a radio resource
control (Radio Resource Control, RRC) message.

[00188] In an implementation, when a configuration mode of the at least one uplink carrier
indicated by the second message is Mode 1, the terminal may determine configuration information
of the at least one uplink carrier based on at least one of the following content included in the
second message: the carrier frequency, the carrier index, or the carrier identifier of the at least one
uplink carrier, the random access configuration parameter, and the timing advance information,
to perform random access or uplink signal measurement based on the configuration information,
and determine, based on response information, at least one uplink carrier that meets the condition.
[00189] Further, in the foregoing three different modes, a process in which the terminal triggers
an initial selection condition of an uplink carrier to determine the at least one uplink carrier is
described in detail below. Details are not described herein again.

[00190] Further, that a terminal determines a first uplink carrier may specifically include:
determining the first uplink carrier as an uplink carrier for uplink measurement, determining the
first uplink carrier as an uplink carrier available for uplink communication, or determining the first
uplink carrier as an uplink carrier for uplink communication. The "determining the first uplink
carrier as an uplink carrier for uplink communication" may be equivalent to "determining the first
uplink carrier as the uplink carrier for performing uplink communication", or may be equivalent
to "determining the first uplink carrier as the uplink carrier for substantially performing uplink
communication". Different specific cases are described in detail below, and details are not
described herein.

[00191] The second message includes at least one of the following: a carrier frequency, a carrier
index, a carrier identifier of an uplink carrier, a random access configuration parameter, a reference
signal configuration, and timing advance group TAG information. The uplink carrier may be one
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Or more carriers.
[00192] For example, the second message provides:

1. a carrier frequency, a carrier index, and a carrier identifier of an uplink carrier 1, a
random access configuration parameter, a reference signal configuration, and TAG information;

2. a carrier frequency, a carrier index, and a carrier identifier of an uplink carrier 2, a
random access configuration parameter, a reference signal configuration, and TAG information;
and

3. a carrier frequency, a carrier index, and a carrier identifier of an uplink carrier 3, a
random access configuration parameter, a reference signal configuration, and TAG information.
[00193] The terminal may implement synchronization and power adjustment of the uplink
carrier based on the information provided by the second message. Specifically, the terminal may
send a preamble or reference information on the uplink carrier based on the information provided
by the second message, to obtain synchronization and power adjustment related information of the
uplink carrier, and determine a first message or a first downlink carrier.
[00194] S502: The terminal determines a first cell or the first downlink carrier based on the first
uplink carrier.
[00195] The terminal may determine at least one cell based on the determined first uplink carrier.
The first uplink carrier may be at least one uplink carrier. The following steps may be included.
[00196] 1. Determine that each of the at least one uplink carrier is a cell.
[00197] In this case, the terminal may send uplink data or uplink information by using any
uplink carrier.
[00198] For example, as shown in FIG. 6, the terminal determines that a UL-CC 1
corresponding to UL-1 is a cell 1, and the terminal determines that a UL-CC 2 corresponding to
UL-2 is acell 2.
[00199] 2. Determine that the at least one uplink carrier is a cell.
[00200] In this case, the terminal may send the uplink data by using the at least one uplink
carrier based on a maximum quantity of concurrent transmissions for concurrently sending uplink
data.
[00201] For example, the terminal determines that a UL-CC 1 and a UL-CC 2 corresponding to
UL-1 and UL-2 are a cell 3.
[00202] 3. Determine that the at least one uplink carrier and the first downlink carrier are a cell.
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[00203] In this case, the terminal may send the uplink data by using the at least one uplink
carrier, and receive downlink data by using the first downlink carrier; or the terminal may
concurrently send the uplink data by using the at least one uplink carrier based on a maximum
quantity of concurrent transmissions for concurrently sending uplink data, and receive downlink
data by using a downlink carrier.

[00204] For example, the terminal determines that UL-1 and DL-0 are a cell 4, or the terminal
determines that UL-1, UL-2, and DL-0 are a cell 4.

[00205] The terminal may specifically determine the first downlink carrier in the following
manner:

[00206] Manner 1: The terminal determines that the first uplink carrier and the first downlink
carrier are associated carriers, where the first uplink carrier is used for uplink communication, and
the first downlink carrier is used for downlink communication.

[00207] Manner 2: The terminal determines that the first uplink carrier and the first downlink
carrier are associated carriers, where the first uplink carrier is used for uplink communication, the
first downlink carrier is used for downlink communication, and a second downlink carrier
configured by the network device to correspond to the first uplink carrier is used for downlink
measurement.

[00208] 4. The terminal may determine that the at least one uplink carrier and the first downlink
carrier are associated carriers.

[00209] In this case, the terminal may concurrently send, by using the at least one uplink carrier,
the uplink data based on a maximum quantity of concurrent transmissions for concurrently sending
uplink data, and receive downlink data by using the downlink carrier.

[00210] For example, the terminal determines that UL-1 and DL-0 are associated carriers, or
the terminal determines that UL-1, UL-2, and DL-0 are associated carriers.

[00211] 5. If the terminal determines that a downlink carrier corresponding to an uplink carrier
is a second downlink carrier DL-2, the terminal may send uplink data by using an uplink carrier
UL-2, and receive downlink data by using a first downlink carrier DL-1.

[00212] Asshown in FIG. 6, the terminal determines that UL-1 and DL-0 are associated carriers,
or the terminal determines that UL-1, UL-2, and DL-1 are associated carriers. However, the
terminal does not receive the downlink data by using a second downlink carrier DL-2, that is, the
downlink carrier DL-2 is actually a virtual carrier and is not used by the terminal. Alternatively,
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the terminal may receive a downlink reference signal by using a second downlink carrier, to
measure a downlink signal.
[00213] 6. Determine a cell or a first cell based on the first uplink carrier, associate with a cell,
where there is a downlink carrier for the cell; and perform uplink communication by using the
uplink carrier, and perform downlink communication by using the downlink carrier.
[00214] For example, the terminal determines an uplink carrier to determine that UL-CC 1
corresponding to UL-1 is a cell 1, and associates with a cell 3. The cell 3 includes a downlink
carrier DL-CC 3. In this case, the terminal performs uplink communication by using the cell 1,
and performs downlink communication by using the cell 3. Both the cell 1 and the cell 3 are cells
that serve the terminal.
[00215] For example, the terminal determines an uplink carrier to determine that UL-CC 1
corresponding to UL-1 is a cell 1, and associates with a cell 4. The cell 4 includes a downlink
carrier DL-CC 4 and an uplink carrier UL-CC 4. In this case, the terminal performs uplink
communication by using the cell 1, and performs downlink communication by using DL- of the
cell 3. Both the cell 1 and the cell 3 are cells that serve the terminal.
[00216] In an implementation, in step S501, the terminal may determine the first uplink carrier
by using the following initial selection condition that triggers an uplink carrier. That is, the terminal
determines the first uplink carrier when at least one of the following conditions is met:
[00217] (1) Channel quality of a third downlink carrier is less than or equal to a first threshold,
where the third downlink carrier is used for downlink communication before the first uplink carrier
is determined, or the third downlink carrier is configured to correspond to a second uplink carrier
and is used for downlink measurement before the first uplink carrier is determined, and the second
uplink carrier is used for uplink communication before the first uplink carrier is determined.
[00218] (2) Channel quality of a downlink measurement signal on the first uplink carrier is
greater than or equal to a second threshold; or

channel quality of a second downlink carrier is greater than or equal to a third threshold,
and the second downlink carrier is configured to correspond to the first uplink carrier and is
currently used for downlink measurement.
[00219] In the foregoing implementation provided in this application, the terminal determines
the at least one uplink carrier based on downlink measurement and carrier information configured
by the network device, to transmit uplink data by using the at least one uplink carrier as a carrier
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for uplink transmission; and determine the selected at least one uplink carrier as a cell, or determine
the selected at least one uplink carrier and a downlink carrier for performing downlink
transmission as associated carriers, to perform uplink and downlink data transmission. In this way,
when the terminal cannot expand or increase a concurrent downlink data transmission capability,
the terminal may flexibly perform selection and configuration based on a plurality of configured
uplink carriers, flexibly increase a quantity of uplink carriers based on a service requirement, and
select an uplink carrier with high uplink signal quality to perform concurrent uplink transmission.
This effectively increases uplink signal coverage and uplink data transmission capacity.

[00220] Specific implementations in different resource configuration modes of an uplink carrier
are separately described below.

[00221] In an implementation provided in an embodiment of this application, as shown in FIG.
7, the implementation method specifically includes the following steps.

[00222] S701: A network device sends a second message.

[00223] S702: A terminal receives the second message, and performs random access.

[00224] For example, for a case in which the second message includes Mode 2, that is, a part
of resources of an uplink carrier are used for downlink data transmission, the terminal may access,
based on configuration information of the second message, a cell corresponding to a first uplink
carrier and a first downlink carrier.

[00225]  Specifically, the terminal may perform random access based on an uplink carrier
corresponding to a downlink carrier of the second message or a system message, to access a cell
1. Currently, the terminal changes from an idle mode (idle) or an inactive mode (Inactive) to a
connected mode (Connected), and the terminal may perform data transmission with the network
device at any time based on a service requirement.

[00226] Random access is a process between attempting to access the network device starting
from sending a random access preamble sequence by the terminal and establishing a basic
signaling connection with the network device. For a specific random access process, refer to a two-
step random access process or a four-step random access process in the conventional technology.
This is not limited in this application.

[00227] The cell 1 may be a cell corresponding to a macro base station or a primary base station,
and the cell 1 provides an uplink carrier UL-0 and a downlink carrier DL-0. For example, uplink
and downlink carriers of the cell 1 are 700 MHz uplink and downlink carriers, and uplink and
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downlink data transmission may be performed by using a time division duplex (time division
duplex, TDD) technology. The macro uplink carrier and the macro downlink carrier may be
configured as the downlink carrier DL-0 and an uplink carrier UL-0 respectively. The terminal
may send uplink data, an uplink measurement signal, or the like to the network device by using
the uplink carrier UL-0; and receive, by using the downlink carrier DL-0, downlink data, a
downlink measurement signal, or the like from the network device.

[00228] The terminal in the connected mode may perform data transmission at any time by
using configured uplink and downlink carriers. When having a data transmission requirement, the
terminal in the idle mode or the inactive mode needs to first establish a connection to the network
device, that is, perform data transmission after random access.

[00229] TDD is a duplex communication technology in a communication system, and is used
to separate a receiving channel and a sending channel, that is, an uplink and a downlink. In the
communication system using the TDD mode, a same frequency domain resource is used for the
uplink and the downlink, and different time domain resources are used to distinguish between the
uplink and the downlink.

[00230] In addition, the communication system further includes a frequency division duplex
(time division duplexing, FDD) communication technology, to separate a receiving channel from
a sending channel, that is, an uplink and a downlink. In the communication system using an FDD
mode, a same time domain resource is used for the uplink and the downlink, and different
frequency domain resources are used to distinguish between the uplink and the downlink. For
example, an uplink frequency range is different from a downlink frequency range. For the
communication system supporting the FDD mode, the receiving channel and the sending channel
are uninterrupted in time, and a frequency band needs to be configured for each of the receiving
channel and the sending channel. All 10 subframes of each radio frame may be used for downlink
transmission, or may be used for uplink transmission, and uplink and downlink transmission are
performed on different frequency bands.

[00231] S703: The terminal detects downlink reference signals of a plurality of uplink carriers,
and determines at least one uplink carrier.

[00232] Specifically, the terminal may detect, based on carrier information provided in the
second message sent by the network device, downlink reference signals of a plurality of uplink
carriers whose uplink carrier configuration modes are Mode 2.
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[00233] The terminal determines the at least one uplink carrier depending on determining of the
following initial condition for triggering the terminal to select an uplink carrier.

[00234] If quality of a downlink reference signal of an uplink carrier UL-1 detected by the
terminal is greater than or equal to a threshold 1, the terminal determines that the uplink carrier
UL-1 is a candidate uplink carrier.

[00235] Alternatively, if signal quality of a current downlink carrier DL-0 detected by the
terminal is less than or equal to a threshold, and quality of a downlink reference signal of an uplink
carrier UL-2 is greater than a threshold 2, the terminal determines that the uplink carrier UL-2 is a
candidate uplink carrier.

[00236] The threshold 1 and the threshold 2 that are related to the signal quality of the carriers,
and a plurality of thresholds mentioned above are preconfigured, may be set by a person skilled in
the art based on parameters such as resource configuration of the network device and signal quality
actually received by the terminal, and may be adjusted and updated based on actual handover and
carrier selection requirements. This is not specifically limited in this application.

[00237] In addition, in a possible implementation, for a case in which the second message
includes Mode 1, that is, all resources of an uplink carrier are used for uplink data transmission,
for example, the terminal may first access, based on configuration information of a first message,
a cell corresponding to a first uplink carrier and a first downlink carrier. The terminal may further
send indication information to the network device, to indicate that a current uplink carrier
configuration mode of the terminal is Mode 1.

[00238] S704: The terminal sends a third message, to request to release the first uplink carrier
or request to add a second uplink carrier.

[00239] For example, based on the foregoing uplink carrier selection condition, when the
terminal determines that the uplink carrier UL-2 meets the foregoing condition and is the candidate
uplink carrier, the terminal sends the third message, to request to update or add the uplink carrier
UL-2.

[00240] In an implementation, the third message may include indication information for
requesting to update the second uplink carrier. Alternatively, the third message may further include
a carrier index, a carrier identifier, a downlink reference signal identifier, or a carrier frequency
corresponding to the at least one uplink carrier, or indication information for requesting to update
the second uplink carrier. There may be at least one updated or added uplink carrier.
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[00241] For example, for the uplink carrier UL-2 that the terminal requests to add, the third
message sent by the terminal device may include a carrier index, a carrier identifier, a downlink
reference signal identifier, or a carrier frequency of the UL-2, indication information for requesting
to update the UL-2, and the like.

[00242] In another possible implementation, the terminal may further determine, based on a
condition for releasing the uplink carrier, an uplink carrier that meets the condition, and send the
third message, to request the network device to release the uplink carrier.

[00243] The condition for releasing the uplink carrier may be specifically that at least one of
the following conditions. For example, an uplink operating carrier of the current terminal is the
first downlink carrier.

[00244] 1. Quality of the first downlink carrier is less than or equal to a threshold 4.

[00245] 2. Quality of the first downlink carrier is greater than or equal to a threshold 5, and the
quality of the first downlink carrier is less than or equal to a threshold 6.

[00246] 3. Quality of the first downlink carrier is greater than or equal to the threshold 7.
[00247] 4. Quality of a downlink signal on the first uplink carrier is greater than or equal to a
threshold 8, and the quality of the downlink signal on the first uplink carrier is less than or equal
to a threshold 9.

[00248] For example, based on the condition for releasing the uplink carrier, when the terminal
determines that the uplink carrier UL-1 meets the foregoing condition and needs to release the
uplink carrier, the terminal sends the third message, to request to release the uplink carrier UL-1.
In this case, the UL-1 may be updated to a measurement carrier or an activated carrier.

[00249] In an implementation, the third message may include indication information for
requesting to release the second uplink carrier. Alternatively, the third message may further include
a carrier index, a carrier identifier, a downlink reference signal identifier, or a carrier frequency
corresponding to the at least one uplink carrier, or indication information for requesting to release
the second uplink carrier. There may be at least one uplink carrier that the terminal requests to
release.

[00250] For example, for the uplink carrier UL-1 that the terminal requests to release, the third
message sent by the terminal device may include a carrier index, a carrier identifier, a downlink
reference signal identifier, or a carrier frequency of the UL-1, indication information for requesting
to release the UL-1, and the like.
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[00251] S705: The network device sends a response message 1 to the terminal, to indicate
information about an uplink carrier updated or released by the terminal.

[00252] The response message sent by the network device to the terminal indicates a processing
result of requesting, by the terminal, to add, update, or release the uplink carrier, or may further
include configuration information of the uplink carrier that the terminal requests to add, update, or
release.

[00253] For example, the response message may include a carrier index (index) of at least one
uplink carrier UL CC, a carrier identifier of the uplink carrier UL CC, a downlink reference signal
RS identifier ID of the uplink carrier UL CC, a carrier frequency of the uplink carrier, an indication
for uplink carrier release, an indication for uplink carrier deactivation, uplink carrier random access
configuration information, uplink carrier transmission configuration information, and
configuration information that is for sending a reference signal and that is in the uplink carrier.
[00254] The reference signal configuration information of the uplink carrier may include at least
one of the following: a reference signal identifier, and a time-frequency resource configuration for
sending a reference signal.

[00255] S706: The terminal sends a preamble signal or a reference signal by using the at least
one uplink carrier.

[00256] The terminal may send the preamble signal or the reference signal to the network device
by using the at least one uplink carrier based on uplink carrier information configured in the
response message 1.

[00257] For example, the network device provides, by using the response message 1,
configuration information of three uplink carriers: the UL-1, the UL-2, and UL-3. The terminal
may obtain resource configuration information of the uplink carrier based on the uplink carrier
information provided in the response message 1. Specifically, the resource configuration
information of the uplink carrier may be a random access resource configuration, a reference signal
resource configuration, or an uplink carrier transmission resource configuration. The terminal
sends a preamble signal, that is, a random access preamble (preamble), to the UL-1, the UL-2, and
the UL-3 in turn, to perform random access. Alternatively, the terminal may alternatively send an
uplink reference signal to the UL-1, the UL-2, and the UL-3 in turn, to perform uplink channel
estimation or uplink channel quality measurement.

[00258] S707: The network device sends a response message 2 to the terminal.
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[00259] The response message 2 may include a random access response (Random Access
Response, RAR) message.

[00260] Specifically, the network device may determine parameter information such as a TA
value, a power headroom, and a path loss of the terminal on each uplink carrier based on the
preamble or the reference signal received from the terminal.

[00261] The network device may feed back the foregoing parameter information corresponding
to each uplink carrier to the terminal. Alternatively, after performing evaluation based on the
foregoing parameter, the network device may select the foregoing parameter of at least one optimal
uplink carrier and feed back the foregoing parameter to the terminal, so that the terminal
determines, based on the foregoing parameter, the optimal uplink carrier as an uplink carrier that
actually sends data.

[00262] In this case, the response message 2 may include at least one of the following: uplink
carrier information, a TA value used by the terminal to perform uplink data transmission on the
uplink carrier, a power headroom, and  a path loss.

[00263] The path loss is also referred to as a propagation loss, and is a power loss generated by
an electrical signal in a space propagation process. Generally, the path loss is related to a distance
between a sending device and a receiving device. The power headroom refers to a difference
between a maximum transmission power allowed by the terminal and a currently evaluated
PUSCH transmission power, and may be used to indicate a transmit power that can be used by the
terminal in addition to a transmission power currently used for uplink physical shared channel
transmission.

[00264] S708: The terminal determines at least one uplink carrier.

[00265] The terminal may determine at least one optimal uplink carrier based on the received
response message 2.

[00266] Specifically, that the terminal determines an uplink carrier may be: The terminal
determines the uplink carrier for performing uplink data transmission, which is also referred to as
an operating carrier. Alternatively, the terminal determines an active uplink carrier, which is an
activated carrier for short. Alternatively, the terminal determines an uplink carrier for measurement,
which is a measurement carrier for short.

[00267] The operating carrier is a carrier on which the terminal actually sends uplink
information or a carrier on which the terminal sends uplink data, and there may be at least one
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operating carrier.

[00268] The activated carrier is a carrier that supports the terminal to concurrently send data.
That is, the terminal may select a plurality of activated carriers at any time based on a service
transmission requirement to concurrently transmit uplink data.

[00269] The measurement carrier means that the terminal may send uplink reference
information by using the uplink carrier, and the network device performs measurement and feeds
back measurement information; in this way, the terminal determines whether the uplink carrier is
suitable for performing uplink data transmission.

[00270] Inanimplementation, that the terminal determines an operating carrier may specifically
include: The terminal may associate the determined at least one carrier with at least one downlink
carrier. That is, the terminal may associate one or more uplink carriers with one downlink carrier,
or associate an uplink carrier with one or more downlink carriers, or associate a plurality of uplink
carriers with a plurality of downlink carriers.

[00271] For example, the terminal determines that the UL-1 and the DL-0 are associated carriers,
or determines that the UL-1, the UL-2, and the DL-0 are associated carriers.

[00272] In another possible implementation, the terminal may further determine a cell
configuration based on the determined at least one carrier, to perform cell update or addition.
[00273] It should be noted that the cell configuration in this embodiment of this application may
be at least one uplink carrier, may be a case in which the at least one uplink carrier and one
downlink carrier are associated carriers, or may be a case in which the at least one uplink carrier
and the at least one downlink carrier are associated carriers, or the like. An uplink carrier and a
downlink carrier that correspond to a cell may be flexibly configured between the network device
and the terminal based on a use requirement, to improve transmission performance of a
communication system.

[00274] In this case, step S708 may further include: The terminal sends a fifth message to the
network device, to indicate to determine updated configuration information of a cell, or indicate
binding between the at least one uplink carrier and the at least one downlink carrier.

[00275] Alternatively, the foregoing step S708 may further include: The network device sends
a fifth message to the terminal, to indicate to determine updated configuration information of a
cell, or indicate binding between the at least one uplink carrier and the at least one downlink carrier.
[00276] In an implementation, the foregoing implementation of this application may further
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include the following step:

[00277] S709: The terminal requests the network device to release an uplink carrier.

[00278] The releasing an uplink carrier may be specifically: configuring the operating uplink
carrier as an activated carrier or a measurement carrier, or configuring the uplink carrier as a
deactivated carrier.

[00279] Specifically, after determining the optimal uplink carrier based on the foregoing steps,
the terminal may automatically release an uplink carrier in use, that is, automatically configure the
uplink carrier as the activated carrier, the measurement carrier, or the like.

[00280] Alternatively, the terminal may receive an uplink carrier release message from the
network device.

[00281]  Alternatively, the terminal may send a request message to the network device to request
to release an uplink carrier. The network device updates configuration information of the uplink
carrier based on the request message, and feeds back a response message to the terminal. For
example, the response message indicates to agree to release the uplink carrier or indicates that the
uplink carrier is successfully released.

[00282] Alternatively, the terminal may determine, based on whether signal quality of a
detected downlink reference signal of an uplink carrier meets a preset condition, to release the
uplink carrier. Specifically, step S704 includes several possible determining conditions for
releasing the uplink carrier, and details are not described herein.

[00283] For example, for the terminal, operating carriers currently used for uplink transmission
are UL-1 (4.9 GHz) and UL-0 (700 MHz), and operating carriers used for downlink transmission
are DL-0 (700 MHz). The terminal may determine, based on the foregoing process, to release the
uplink carrier UL-0. In this case, the terminal performs the foregoing several possible uplink
carrier release operations, and updates current cell configurations to the DL-0 (700 MHz) and the
UL-1 (4.9 GHz), to perform uplink/downlink transmission respectively.

[00284] In an implementation, the foregoing implementation of this application may further
include the following steps:

[00285] S710: The terminal receives carrier configuration information of the uplink carrier.
[00286] The carrier configuration information may include configuration information of M
measurement carriers, configuration information of L activated carriers, and/or configuration
information of m operating carriers. M, L, and m are positive integers, and m<M<L. The carrier
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configuration information may include a carrier index, a carrier frequency, a carrier identifier, or
the like of at least one uplink carrier.

[00287] In addition, the carrier configuration information of the uplink carrier may specifically
include at least one of the following configurations: a measurement set configuration of the uplink
carrier, an active set configuration of the uplink carrier, and an operating set configuration of the
uplink carrier.

[00288] Further, the carrier configuration information may further include at least one of the
following conditions: a determining condition for updating a measurement carrier, a determining
condition for updating an activated carrier, and a determining condition for updating an operating
carrier.

[00289] In this case, the terminal may maintain and update the carrier configuration information
based on the carrier configuration information, the determining condition for updating an uplink
carrier, quality of detected uplink measurement signals and detected downlink reference signals of
a plurality of uplink carriers, and the like.

[00290] In an implementation, before step S10, the implementation method may further include:
The terminal sends configuration information of at least one uplink carrier to the network device.

[00291] The configuration information of the at least one uplink carrier may include quality of
downlink reference signals of a plurality of uplink carriers, and configuration information of a
measurement set or an active set of a plurality of candidate uplink carriers. The configuration
information of the plurality of candidate uplink carriers may include configuration information
such as a carrier frequency, a carrier index, or a carrier identifier.

[00292] A downlink signal measurement result of the uplink carrier may include a downlink
reference signal received power (Reference Signal Received Power, RSRP), a received signal
strength indicator (Received Signal Strength Indicator, RSSI), and reference signal received
quality (Reference Signal Received Quality, RSRQ).

[00293] The RSRP can be used to reflect path loss strength of a current channel, and can be
used for uplink carrier coverage measurement, cell selection/reselection, and handover. The RSSI
may be used to reflect received signal strength and an interference degree of the current channel,
including signals of a serving cell and a non-serving cell, interference from a neighboring channel,
and thermal noise in a system. The RSRQ may be used to reflect received quality of a downlink
reference signal, and may be specifically a signal-to-noise ratio, an interference level, and the like
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for current channel quality.

[00294] In another implementation, step S710 may also include at least one of the following
cases. To be specific, the terminal receives different configuration messages from the network
device to update a measurement carrier set, an activated carrier set, or an operating carrier.
[00295] The following steps may be included:

[00296] (1) The terminal receives a sixth message, where the sixth message includes a
configuration of a measurement carrier.

[00297] (2) The terminal receives a seventh message, where the seventh message includes a
configuration of an activated carrier.

[00298] (3) The terminal receives an eighth message, where the eighth message includes a
configuration of operating carrier.

[00299] The measurement carrier is a carrier for uplink signal measurement or downlink signal
measurement, the activated carrier is a carrier that can support the terminal to concurrently send
uplink data, and the operating carrier is a carrier that the terminal actually sends uplink information
or sends uplink data.

[00300] Similarly, the sixth message, the seventh message, and the eighth message may include
a carrier index, a carrier frequency, a carrier identifier, or the like of at least one uplink carrier.
Further, the method may further include at least one of the following conditions: a determining
condition for updating the measurement carrier, a determining condition for updating the activated
carrier, and a determining condition for updating the operating carrier.

[00301] In the present invention, the uplink signal may be an uplink reference signal, an uplink
measurement signal, or the like. The downlink signal may be a downlink reference signal, a
downlink measurement signal, or the like.

[00302] Specifically, the configuration of the measurement carrier includes at least one of the
following: a carrier frequency, a carrier index, a carrier identifier, a reference signal identifier, a
cell radio network temporary identifier, a sequence identifier corresponding to an uplink signal, a
sequence identifier corresponding to the uplink signal, and a resource identifier corresponding
to the uplink signal.

[00303] Specifically, the configuration of the activated carrier includes at least one of the
following: a carrier frequency, a carrier index, a carrier identifier, a reference signal identifier, a
cell radio network temporary identifier, a sequence identifier corresponding to an uplink signal, a
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sequence identifier corresponding to the uplink signal, and a resource identifier corresponding to
the uplink signal.

[00304] Specifically, the configuration of the operating carrier includes at least one of the
following: a carrier frequency, a carrier index, a carrier identifier, a reference signal identifier, a
cell radio network temporary identifier, a sequence identifier corresponding to an uplink signal, a
sequence identifier corresponding to the uplink signal, a resource identifier corresponding to the
uplink signal, and an activated carrier bitmap.

[00305] In an implementation, after step S710, the terminal may specifically update
configuration information of the activated carrier by performing at least one of the following
operations on the activated carrier:

[00306] (1) The terminal may send a preamble signal or an uplink signal to a plurality of
activated carriers one by one based on the received configuration information of the activated
carrier; performing uplink synchronization with activated carriers one by one; performing uplink
power control adjustment with activated carriers one by one; or performing random access by
using activated carriers one by one, to implement uplink synchronization, uplink power control
adjustment, or the like.

[00307] Specifically, the terminal updates the carrier configuration information of the uplink
carrier based on a detected downlink reference signal of at least one uplink carrier. The terminal
receives a signal quality feedback from the network device for each uplink reference signal, or the
terminal receives indication information indicating that the network device switches an uplink
operating carrier, to determine the uplink operating carrier, and switch the uplink operating carrier
or add the uplink operating carrier to the third uplink carrier.

[00308] When the terminal measures signal quality of a downlink reference signal of a DL slot,
the terminal may select an uplink carrier that meets an activation condition, to activate the uplink
carrier.

[00309] For an uplink carrier that needs to be activated, if the terminal determines that TAGs of
the uplink carrier and an uplink carrier on which random access has been performed are different,
the terminal needs to perform random access by using the uplink carrier; or if the terminal
determines that TAGs of the uplink carrier and an uplink carrier on which random access has been
performed are same, the terminal directly obtains a TA value of the uplink carrier without
performing random access by using the uplink carrier.
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[00310] (2) For an uplink carrier in an operating carrier set, the terminal may flexibly select any
operating carrier based on a current uplink service requirement to perform uplink data transmission.
For example, the terminal may determine an uplink operating carrier UL-3 based on a maximum
supportable quantity of uplink concurrent transmission carriers (that is, a maximum concurrent
transmission capability of an uplink operating carrier), and switch the third uplink carrier UL-3 to
an uplink operating carrier, add configuration information of the uplink carrier to the operating
carrier set.

[00311] In addition, for an uplink carrier that is in the measurement carrier set and that is in
Mode 1, that is, for uplink transmission only, the terminal may send a reference signal by using
the uplink carrier, and determine, based on response information, whether to correspondingly
update carrier configuration information. For an uplink carrier in Mode 2, that is, a part of
resources of the uplink carrier are used for downlink transmission, the terminal may determine,
based on quality of a detected downlink reference signal of the uplink carrier, whether to use the
uplink carrier to send a reference signal or perform random access, and determine, based on
response information, whether to correspondingly update carrier configuration information.
[00312] S711: The terminal maintains the carrier configuration information based on a preset
condition.

[00313] Specifically, the terminal may maintain and update configuration information of the
measurement carrier set, the activated carrier set, or the operating carrier set, which may be
specifically implemented in the following manners.

[00314] 1. For a detected downlink reference signal of at least one uplink carrier, the terminal
activates the measurement carrier if determining that quality of the downlink reference signal
corresponding to the measurement carrier is greater than or equal to a threshold 10, or the terminal
deactivates the measurement carrier if determining that quality of the downlink reference signal
corresponding to the measurement carrier is less than or equal to a threshold 13.

[00315] 2. For a detected downlink reference signal of at least one uplink carrier, if determining
that quality of the downlink reference signal corresponding to the activated carrier is greater than
or equal to a threshold 11, the terminal switches the activated carrier to an operating carrier, to
perform uplink data transmission; or if determining that quality of the downlink reference signal
corresponding to the activated carrier is less than or equal to a threshold 14, the terminal switches
the activated carrier to a measurement carrier, or still maintains the activated carrier as the activated
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carrier.

[00316] 3. For a detected downlink reference signal of at least one uplink carrier, if determining
that quality of the downlink reference signal corresponding to the operating carrier is less than or
equal to a threshold 12, the terminal sends a message for requesting to switch the operating carrier,
and switches the operating carrier to an activated carrier or a measurement carrier; or if
determining that quality of the downlink reference signal corresponding to the operating carrier is
greater than or equal to a threshold 15, the terminal still maintains the operating carrier as the
operating carrier.

[00317] In an implementation, this embodiment of this application may further include the
following steps.

[00318] S712: The terminal sends a ninth message to the network device, to request to update
the operating carrier set, the activated carrier set, or the measurement carrier set.

[00319] (1) For an operating carrier, the terminal may send the ninth message to the network
device when the terminal determines, based on the foregoing determining condition for switching
an operating carrier, that the current operating carrier needs to be switched, to request to configure
a new operating carrier.

[00320] The ninth message may include the operating carrier that the terminal determines to
switch or a candidate operating carrier that the terminal is to add.

[00321] (2) For an activated carrier, the terminal may send the ninth message to the network
device, to request to activate the operating carrier.

[00322] The ninth message may further include information about a configuration of an uplink
carrier that the terminal requests to deactivate or release, or information about an activated carrier
that the terminal requests to add.

[00323] (3) For a measurement carrier, the terminal may send the ninth message to the network
device, to request to add a new measurement carrier.

[00324] The ninth message may further include information about a measurement carrier that
the terminal requests to delete or information about a measurement carrier that the terminal
requests to add.

[00325] S713: The network device sends a tenth message to the terminal, to indicate update
information of an operating carrier, a measurement carrier, or an activated carrier.

[00326] The tenth message may include resource configuration information of the uplink carrier.
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For updated configuration information of the measurement carrier or the activated carrier, the
configuration information may be carried in a higher layer message, for example, a medium access
control (Medium Access Control, MAC) message or a radio resource control (Radio Resource
Control, RRC) message.

[00327] The RRC message or the MAC message indicates to update configuration information
of at least one measurement carrier or at least one activated carrier. For example, the network
device may provide configurations of M measurement carriers for the terminal by using the RRC
message, which may include UL-1, UL-2, UL-3, UL-4, and UL-5.

[00328] For updated configuration information of the operating carrier, the configuration
message may be carried in a downlink control information (Downlink Control Information, DCI)
message. Specifically, the DCI message may include configuration information of at least one
activated carrier, and indicates to switch the activated carrier to an operating carrier. For example,
the terminal may select, based on the DCI message, m uplink carriers from configured L activated
carriers as operating carriers, to send uplink data or perform uplink signal transmission.

[00329] In an implementation, after receiving the update information of the operating carrier,
the measurement carrier, or the activated carrier configured by the network device, the terminal
may continue to send a preamble signal or a reference signal on a candidate activated carrier or
operating carrier, perform random access or implement synchronization, and update or add the
activated carrier. In this case, the terminal may continue to select a current optimal uplink carrier
and switch the current optimal uplink carrier to an operating carrier for uplink transmission, and
determine an associated carrier or a cell based on a determined new uplink carrier. In other words,
operations such as steps S706 to S709 and S710 to S713 may be cyclically repeated based on an
actual situation, to flexibly configure and update an uplink carrier.

[00330] In the foregoing implementation of this application, the terminal and the network
device exchange a series of information, to determine an initial uplink carrier of the terminal,
determine a cell, update a carrier resource based on reconfiguration of the uplink carrier, and
further determine, based on updated candidate uplink carriers (the measurement carrier and the
activated carrier), to switch or add an operating carrier. In this way, a plurality of optional uplink
carrier resources can be continuously configured for the terminal, to implement flexible
configuration of the uplink carrier, effectively improve coverage extension of an uplink signal, and
effectively increase a capacity of an uplink service.
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[00331] It should be noted that, with reference to different deployment architectures of the
foregoing two communication systems in FIG. 3 and FIG. 4, the foregoing network device may be
the first network device in FIG. 3, that is, in the co-site case. The foregoing network device may
also be the first network device and the second network device in FIG. 4, that is, in the non co-site
case. There may be one primary base station, for example, the first network device. The primary
base station may be, for example, a macro base station. There may be at least one secondary base
station, for example, the second network device, to provide at least one candidate uplink carrier.
[00332] The terminal may select at least one uplink carrier provided for uplink data transmission
by the second network device, and the at least one uplink carrier may be associated with the
downlink carrier provided by the first network device, to perform downlink data transmission of
the terminal. Because a link between the first network device and the second network device is
considered as an ideal backhaul link, uplink data between the second network device and the
terminal may be backhauled to the first network device via the backhaul link. In this way,
interaction between the terminal and the network device in the foregoing implementation may
specifically include interaction between the first network device and the terminal and interaction
between the second network device and the terminal may be included.

[00333] In another implementation provided in this embodiment of this application, for a case
in which the terminal can detect downlink reference signals DL slots of a plurality of uplink
carriers, that is, the second message includes Mode 2, the terminal may directly select an optimal
uplink carrier from an idle mode (idle) or an inactive mode (inactive) for access. In other words,
the terminal may directly trigger an initial selection condition of an uplink carrier based on the
plurality of detected uplink carriers, and select an uplink carrier with a high signal quality priority
based on downlink reference signal quality, to perform access. For example, the terminal may
directly access a cell 2 corresponding to the UL-1 and the DL-0 from the idle mode or the inactive
mode, so that the terminal does not need to: access the cell 1 corresponding to the UL-0 and the
DL-0 first, then determine the uplink carrier UL-1 with a high signal quality priority from a
plurality of candidate uplink carriers, and then release the uplink carrier UL-0 corresponding to
the cell 1. Therefore, uplink carrier switching flexibility can be further improved, and performance
of a communication system can be improved.

[00334]  Specifically, as shown in FIG. 8, the method may include the following steps.

[00335] S801: A network device sends a second message, to indicate a resource configuration
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mode of an uplink carrier.

[00336] The resource configuration mode of the uplink carrier may include at least one of Mode
1, Mode 2, and Mode 3. The second message may further include at least one of the following: a
carrier frequency, a carrier index, a carrier identifier of at least one uplink carrier, a random access
configuration parameter, and timing advance information. The second message may be a system
message, or may be a dedicated message, for example, an RRC message.

[00337] In addition, a terminal in a connected mode may receive a periodic uplink resource
configured by the network device. The periodic uplink resource may specifically include a CG
resource or a preconfigured uplink resource (Preconfigure Uplink Resource, PUR), and is used by
the terminal to select an uplink carrier when the terminal switches to an idle mode or an inactive
mode. The terminal may directly send uplink data by using the CG resource or the PUR resource.
[00338] The PUR resource is a preconfigured periodic resource used by the terminal to send the
uplink data in the idle mode.

[00339] S802: The terminal detects downlink reference signals of a plurality of uplink carriers,
and determines at least one uplink carrier.

[00340] Specifically, the terminal may detect, based on carrier information provided in the
second message sent by the network device, downlink reference signals of a plurality of uplink
carriers whose uplink carrier configuration modes are Mode 2.

[00341] The terminal may determine the at least one uplink carrier depending on determining
of the foregoing initial condition for triggering the terminal to select an uplink carrier. Details are
not described herein again. For example, the uplink carrier determined by the terminal is a third
uplink carrier UL-3.

[00342] S803: The terminal sends a random access request or reference information by using
the preconfigured periodic resource.

[00343] Subsequently, the network device calculates, based on a preamble signal or a reference
signal from the terminal, a TA value, a power headroom, or a path loss for performing uplink
transmission by the terminal by using each uplink carrier, and feeds back a response message to
the terminal. The terminal receives a response message from the network device; determines an
optimal uplink carrier based on a TA value, a power headroom, a path loss, or the like of at least
one uplink carrier included in the response message; and determines a cell based on the determined
at least one uplink carrier.
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[00344] A subsequent implementation process is basically the same as that in the foregoing
embodiment. For details, refer to content after step S706. Details are not described herein again.
[00345] In the foregoing implementation of this application, the terminal may determine the at
least one preferred uplink carrier based on the detected downlink reference signal of the uplink
carrier, and directly perform random access by using the preconfigured periodic uplink resource.
In this way, the terminal can directly access the preferred uplink carrier or cell in the idle mode or
the inactive mode, a process of performing access before switching is eliminated, configuration of
the uplink carrier is more flexible and convenient, and performance of a communication system is
effectively improved.

[00346] This application further provides a communication method. A network device may
configure at least one uplink carrier and at least one downlink carrier in a first frequency band
and/or a second frequency band as a cell based on the first frequency band and/or the second
frequency band that are or is reported by a terminal device. In this way, the network device may
flexibly configure an uplink carrier and a downlink carrier or a cell for the terminal device based
on a capability of an available carrier of the terminal device, to improve transmission performance
of a communication system.

[00347] Specifically, the method may include the following steps.

[00348] Step 1: The terminal device sends indication information of the first frequency band
and the second frequency band to the network device.

[00349] The indication information sent by the terminal device to the network device is actually
information about a frequency band supported by the terminal device, that is, indicates that the
terminal device supports any carrier in the first frequency band and/or the second frequency band
or an uplink-downlink carrier combination including a plurality of carriers in the first frequency
band and/or the second frequency band.

[00350] That the terminal device sends indication information of the first frequency band and
the second frequency band to the network device may also be understood as: The terminal device
sends capability information of the supported first frequency band and second frequency band to
the network device.

[00351] It should be noted that the first frequency band and the second frequency band are two
different frequency bands, center frequency channel numbers corresponding to the first frequency
band and the second frequency band are different, and frequency bandwidths may also be different
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correspondingly.

[00352] Step 2: The network device uses at least one uplink carrier and at least one downlink
carrier in the first frequency band and/or the second frequency band as a cell of the terminal device.
[00353] In an implementation, the network device may configure or use any downlink carrier
in the first frequency band and any uplink carrier in the second frequency band as a cell, to perform
data transmission between the network device and the terminal device.

[00354] In other words, the network device may use any carrier in the first frequency band as a
downlink carrier corresponding to the terminal device, and use any carrier in the second frequency
band as an uplink carrier corresponding to the terminal device. In this case, the uplink carrier and
the uplink carrier are used as a cell, to perform data transmission between the network device and
the terminal device.

[00355] Alternatively, in another implementation, the network device may configure any uplink
carrier in the first frequency band and any downlink carrier in the second frequency band as a cell.
[00356] Alternatively, in another implementation, the network device may configure at least
one uplink carrier in the first frequency band and at least one downlink carrier in the second
frequency band as a cell.

[00357] In other words, the network device may use any one or more carriers in the first
frequency band as the uplink carrier corresponding to the terminal device, and use any one or more
carriers in the second frequency band as the downlink carrier corresponding to the terminal device.
In this case, the uplink carrier and the uplink carrier are used as the cell.

[00358] Alternatively, in another implementation, the network device may configure at least
one downlink carrier in the first frequency band and at least one uplink carrier in the second
frequency band as a cell.

[00359] Alternatively, in another implementation, the network device may configure at least
one uplink carrier and at least one downlink carrier in the first frequency band as a cell.

[00360] In other words, the network device may use any one or more carriers in the first
frequency band as the uplink carrier corresponding to the terminal device, and use any one or more
carriers in other carriers in the first frequency band as the downlink carrier corresponding to the
terminal device. In this case, the uplink carrier and the uplink carrier are used as the cell.

[00361] Alternatively, in another implementation, the network device may configure at least
one uplink carrier and at least one downlink carrier in the second frequency band as a cell.
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[00362] In the foregoing implementation, the network device may flexibly configure an uplink
carrier and a downlink carrier or a communication cell for the terminal device based on the
capability of the available carrier of the terminal device, to improve transmission performance of
the communication system.

[00363] It may be understood that, to implement the foregoing functions, the terminal or the
network device includes corresponding hardware structures and/or software modules for
performing the functions. A person skilled in the art should easily be aware that, in combination
with units and algorithm operations of the examples described in embodiments in this specification,
this application can be implemented by hardware or a combination of hardware and computer
software. Whether a function is performed by hardware or hardware driven by computer software
depends on particular applications and design constraints of the technical solutions. A person
skilled in the art may use different methods to implement the described functions for each
particular application, but it should not be considered that the implementation goes beyond the
scope of this application.

[00364] In embodiments of this application, functional modules of the terminal or the network
device may be obtained through division based on the foregoing method examples. For example,
each functional module may be obtained through division based on a corresponding function, or
two or more functions may be integrated into one processing module. The integrated module may
be implemented in a form of hardware, or may be implemented in a form of a software functional
module. It should be noted that, in embodiments of this application, division into the modules is
an example, and is merely a logical function division. In actual implementation, another division
manner may be used.

[00365] For example, when each functional module is obtained through division in an
integration manner, FIG. 9 and FIG. 10 are schematic diagrams of a structure of a communication
apparatus. An apparatus 900 may be a chip or a system on chip in a terminal, or another combined
component, another component, or the like that can implement a function of the foregoing terminal.
The apparatus 900 may be configured to perform the function of the terminal in the foregoing
embodiments. An apparatus 1000 may be a chip or a system on chip in a network device, or another
combined component, another component, or the like that can implement a function of the
foregoing network device. The apparatus 1000 may be configured to perform the function of the
network device in the foregoing embodiments.
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[00366] An embodiment of this application further provides an information indication apparatus,
to implement an action performed by the foregoing terminal in the foregoing embodiments. As
shown in FIG. 9, the apparatus 900 includes a processing module 901.

[00367] The processing module 901 is configured to determine a first uplink carrier. The
processing module 901 is further configured to determine a first cell or a first downlink carrier
based on the first uplink carrier.

[00368] In a possible design manner, the processing module 901 is specifically configured to:
when the first uplink carrier is at least one uplink carrier, determine that each of the at least one
uplink carrier is a cell; when the first uplink carrier is at least one uplink carrier, determine that the
at least one uplink carrier is a cell; or when the first uplink carrier is at least one uplink carrier,
determine that the at least one uplink carrier and the first downlink carrier are a cell; determine
that the first uplink carrier and the first downlink carrier are associated carriers, where the first
uplink carrier is used for uplink communication, and the first downlink carrier is used for downlink
communication; and determine that the first uplink carrier and the first downlink carrier are
associated carriers, where the first uplink carrier is used for uplink communication, the first
downlink carrier is used for downlink communication, and a second downlink carrier
corresponding to the first uplink carrier is configured for downlink measurement.

[00369] Inapossible design manner, the apparatus 900 may further include: a receiving module
902, configured to receive a first message from a network device. The first message indicates the
first uplink carrier or a channel parameter of the first uplink carrier. In this case, the processing
module 901 is specifically further configured to: determine the first uplink carrier based on the
first message, determine the first uplink carrier based on a downlink measurement signal received
on the first uplink carrier, or determine the first uplink carrier based on a downlink measurement
signal received on the second downlink carrier corresponding to the first uplink carrier.

[00370] In a possible design manner, the processing module 901 is specifically further
configured to determine the first uplink carrier when at least one of the following conditions is
met: channel quality of a third downlink carrier is less than or equal to a first threshold, and the
third downlink carrier is used for downlink communication before the first uplink carrier is
determined; a third downlink carrier is configured to correspond to a second uplink carrier and is
used for downlink measurement before the first uplink carrier is determined, and the second uplink
carrier is used for uplink communication before the first uplink carrier is determined; channel
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quality of the downlink measurement signal on the first uplink carrier is greater than or equal to a
second threshold; and channel quality of the second downlink carrier is greater than or equal to a
third threshold, and the second downlink carrier is configured to correspond to the first uplink
carrier and is currently used for downlink measurement.

[00371] In apossible design manner, the receiving module 902 is further configured to receive
a second message. The second message indicates that all resources of the first uplink carrier are
used for uplink data transmission, the second message indicates that a part of resources of the first
uplink carrier are used for downlink transmission, or the second message indicates that the first
uplink carrier and the first downlink carrier are associated carriers.

[00372] In a possible design manner, the apparatus 900 further includes a sending module 903.
The sending module 903 is configured to send a third message when a first condition is met. The
third message is used to request to release the second uplink carrier, and the second uplink carrier
is used for uplink communication before the first uplink carrier is determined. The first condition
includes at least one of the following: a quantity of uplink carriers available for uplink
communication is greater than or equal to a fourth threshold; the channel quality of the third
downlink carrier is less than or equal to a fifth threshold, and the third downlink carrier is used for
downlink communication before the first uplink carrier is determined; the third downlink carrier
is configured to correspond to the second uplink carrier and is used for downlink measurement
before the first uplink carrier is determined; channel quality of the first downlink carrier is greater
than or equal to a sixth threshold; the channel quality of the downlink measurement signal on the
first uplink carrier is greater than or equal to an eighth threshold; and the channel quality of the
second downlink carrier is greater than or equal to a ninth threshold, and the second downlink
carrier is configured to correspond to the first uplink carrier and is currently used for downlink
measurement.

[00373] In a possible design manner, the processing module 901 is specifically further
configured to: determine the first uplink carrier as an uplink carrier for uplink measurement;
determine the first uplink carrier as an uplink carrier available for uplink communication; or
determine the first uplink carrier as an uplink carrier for uplink communication.

[00374] An embodiment of this application provides another communication apparatus, to
implement actions performed by the network device in embodiments. As shown in FIG. 10, the
communication apparatus 1000 includes a sending module 1001 and a receiving module 1002.

57



10

15

20

25

30

[00375] The sending module 1001 is configured to send a first message. The first message
indicates at least one uplink carrier or a channel parameter of at least one uplink carrier. The
receiving module is configured to receive a third message from a terminal. The third message is
used to request to add or activate at least one first uplink carrier, and the first uplink carrier is a
carrier that is used for uplink transmission and that is determined by the terminal from the at least
one uplink carrier.

[00376] In a possible design manner, the sending module 1001 is further configured to send a
second message. The second message indicates that all resources of the first uplink carrier are used
for uplink transmission, the second message indicates that a part of resources of the first uplink
carrier are used for downlink transmission, or the second message indicates that the first uplink
carrier and a first downlink carrier are associated carriers.

[00377] Inapossible design manner, the receiving module 1002 is further configured to receive
the third message from the terminal. The third message is used to request to release a second uplink
carrier, and the second uplink carrier is used for uplink communication with the terminal.

[00378] In a possible design manner, the sending module 1001 is further configured to send
response information to the terminal. The response information indicates to release a second uplink
carrier or add the first uplink carrier.

[00379] Ina possible design manner, the receiving module 1002 is further configured to receive
a fifth message from the terminal. The fifth message indicates at least one of the following:
determining the first uplink carrier as an uplink carrier for uplink measurement; determining the
first uplink carrier as an uplink carrier available for uplink communication; and determining the
first uplink carrier as an uplink carrier for uplink communication.

[00380] It may be understood that when the foregoing apparatus is an electronic device, the
sending module may be a transmitter, and may include an antenna, a radio frequency circuit, and
the like, and the processing module may be a processor, for example, a baseband chip. When the
apparatus is a component having a function of the foregoing terminal or network device, the
sending module may be a radio frequency unit, and the processing module may be a processor.
When the apparatus is a chip system, the sending module may be an output interface of the chip
system, and the processing module may be a processor of the chip system, for example, a central
processing unit (central processing unit, CPU).

[00381] It should be noted that for a specific execution process and the embodiment of the
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foregoing apparatus 900, refer to the steps performed by the terminal and related descriptions in
the foregoing method embodiments. For a specific execution process and the embodiment of the
foregoing apparatus 1000, refer to the steps performed by the network device and related
descriptions in the foregoing method embodiments. For resolved technical problems and technical
effects of the apparatus 900 and the apparatus 1000, refer to the content in the foregoing
embodiments. Details are not described herein again.

[00382] In this embodiment, the communication apparatus is presented in a form of the
functional modules obtained through division in an integration manner. The "module" herein may
be a specific circuit, a processor and a memory that execute one or more software or firmware
programs, an integrated logic circuit, and/or another component that can provide the foregoing
functions. In a simple embodiment, a person skilled in the art may figure out that the information
indication apparatus may be in a form shown in FIG. 2.

[00383] For example, functions/implementation processes of the processing module in FIG. 9
or FIG. 10 may be implemented by the processor 201 in FIG. 2 by invoking the computer program
instructions stored in the memory 204. For example, functions/implementation processes of the
receiving module 902 and the sending module 903 in FIG. 9 may be implemented by using the
communication interface in FIG. 2, and functions/implementation processes of the processing
module 901 may be implemented by the processor 201 in FIG. 2 by invoking the computer-
executable instructions stored in the memory 204. Functions/implementation processes of the
sending module 1001 and the receiving module 1002 in FIG. 10 may be implemented by the
processor 201 in FIG. 2 by invoking the communication interface 203.

[00384] An example embodiment further provides a computer-readable storage medium
including instructions. The instructions may be executed by the processor 201 or 207 of the
communication apparatus 200 to perform the information indication method in the foregoing
embodiments. Therefore, for technical effects that can be achieved by the computer-readable
storage medium, refer to the foregoing method embodiments. Details are not described herein
again.

[00385] All or a part of the foregoing embodiments may be implemented by using software,
hardware, firmware, or any combination thereof. When a software program is used to implement
embodiments, embodiments may be implemented completely or partially in a form of a computer
program product. The computer program product includes one or more computer instructions.
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When the computer program instructions are loaded and executed on a computer, all or a part of
the procedures or functions according to embodiments of this application are generated. The
computer may be a general-purpose computer, a dedicated computer, a computer network, or
another programmable apparatus.

[00386] A person skilled in the art can easily figure out another implementation solution of this
application after considering the specification and practicing the present invention that is disclosed
herein. This application is intended to cover any variations, functions, or adaptive changes of this
application. These variations, functions, or adaptive changes comply with general principles of
this application, and include common knowledge or a commonly used technical means in the
technical field that is not disclosed in this application.

[00387] In conclusion, 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 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

What is claimed is:

1. A communication method, wherein the method comprises:

determining a first uplink carrier; and

determining a first cell and/or a first downlink carrier based on the first uplink carrier.

2. The method according to claim 1, wherein the first uplink carrier is used for uplink
communication, and the first downlink carrier is used for downlink communication.

3. The method according to claim 1 or 2, wherein the determining a first cell further comprises:

determining that the first uplink carrier is the first cell;

determining that the first uplink carrier and at least one uplink carrier are a cell;

determining that the first uplink carrier and the first downlink carrier are a cell; or

determining that the first uplink carrier, at least one uplink carrier, and the first downlink
carrier are a cell; and

the determining a first downlink carrier comprises:

determining that the first uplink carrier and the first downlink carrier are associated carriers;

determining that the first uplink carrier, the at least one uplink carrier, and the first downlink
carrier are associated carriers;

determining that the first cell and a second cell are associated cells, wherein the second cell
comprises the first downlink carrier; or

determining that the first uplink carrier, the at least one uplink carrier, and the first downlink
carrier are associated carriers, and determining that a second downlink carrier is used for downlink
measurement, wherein the second downlink carrier is configured to be bound to the first uplink
carrier to perform uplink transmission and downlink transmission.

4. The method according to any one of claims 1 to 3, wherein before the determining a first
uplink carrier, the method further comprises:

receiving a message 1, wherein the message 1 indicates to support at least one of the following
carrier configurations:

all resources of an uplink carrier are used for uplink transmission;

a part of resources of the uplink carrier are used for downlink transmission; and

the uplink carrier and a downlink carrier are configured to be bound for uplink transmission
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and downlink transmission.

5. The method according to any one of claims 1 to 4, wherein the determining a first uplink
carrier comprises:

determining the first uplink carrier based on a message 2 received from a network device,
wherein the message 2 indicates configuration information of the first uplink carrier;

determining the first uplink carrier based on a downlink signal received on the first uplink
carrier; or

determining the first uplink carrier based on a downlink signal received on the second
downlink carrier corresponding to the first uplink carrier.

6. The method according to any one of claims 1 to 5, wherein the determining a first uplink
carrier comprises:

determining the first uplink carrier when a first condition is met, wherein

the first condition comprises at least one of the following:

channel quality of a third downlink carrier is less than or equal to a threshold K1, and the
third downlink carrier is used for downlink communication before the first uplink carrier is
determined;

channel quality of the downlink signal on the first uplink carrier is greater than or equal to a
threshold K2; and

channel quality of the second downlink carrier is greater than or equal to a threshold K3, and
the second downlink carrier is configured to be bound to the first uplink carrier to perform uplink
transmission and downlink transmission and is currently used for downlink measurement.

7. The method according to any one of claims 1 to 6, wherein the method further comprises:

releasing a second uplink carrier, wherein the releasing a second uplink carrier comprises:

receiving a message 3, wherein the message 3 indicates to release a second uplink carrier;

releasing a second uplink carrier when a second condition is met; or

sending a message 4, wherein the message 4 is used to request to release a second uplink
carrier, wherein

the second uplink carrier is used for uplink communication before the first uplink carrier is
determined; and

the second condition comprises at least one of the following:

a quantity of uplink carriers available for uplink communication is greater than or equal to a
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threshold L1;

the channel quality of the third downlink carrier is less than or equal to a threshold L2, and
the third downlink carrier is used for downlink communication before the first uplink carrier is
determined;

channel quality of the first downlink carrier is greater than or equal to a threshold L3;

the channel quality of the first downlink carrier is greater than or equal to a threshold L4 and
less than or equal to a threshold L5;

the channel quality of the downlink signal on the first uplink carrier is greater than or equal
to a threshold L6; and

the channel quality of the second downlink carrier is greater than or equal to a threshold L7,
and the second downlink carrier is configured to be bound to the first uplink carrier for uplink
transmission and downlink transmission, and is currently used for downlink measurement.

8. The method according to any one of claims 1 to 7, wherein the determining a first uplink
carrier comprises:

determining the first uplink carrier as an uplink carrier for uplink measurement;

determining the first uplink carrier as an uplink carrier available for uplink transmission; or

determining the first uplink carrier as an uplink carrier for uplink transmission.

9. The method according to any one of claims 1 to 8, wherein the method further comprises:

adding a third uplink carrier, and updating the first cell;

changing a third uplink carrier to the first uplink carrier, and updating the first cell; or

deleting the first uplink carrier, and updating the first cell.

10. The method according to any one of claims 1 to 9, wherein the first downlink carrier and
the third downlink carrier are a same uplink carrier.

11. The method according to any one of claims 1 to 10, wherein before the determining a first
uplink carrier, the method further comprises:

receiving the message 1, wherein the message 1 comprises at least one of the following: a
carrier frequency, a carrier index, a carrier identifier of the at least one uplink carrier, a random
access configuration parameter, a reference signal configuration, and timing advance group TAG
information.

12. The method according to any one of claims 1 to 11, wherein before the determining a first
uplink carrier, the method further comprises:
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accessing, by a terminal, the network device, wherein an uplink carrier used by the terminal
to communicate with the network device is the second uplink carrier, and a downlink carrier used
by the terminal to communicate with the network device is the third downlink carrier, wherein

the third downlink carrier is used for downlink communication before the first uplink carrier
is determined, or the third downlink carrier is used to receive a downlink signal/downlink
information before the first uplink carrier is determined.

13. The method according to any one of claims 1 to 12, wherein the determining a first uplink
carrier specifically further comprises:

sending a preamble signal or a reference signal to at least one uplink carrier; and

receiving the message 4 by using the third downlink carrier; and determining, based on the
message 4, that the at least one uplink carrier is the first uplink carrier.

14. The method according to any one of claims 1 to 13, wherein the message 2 or the fourth
information comprises at least one of the following: carrier information of the at least one uplink
carrier, a timing advance TA value, a path loss, a path loss range, signal strength, a signal strength
range, channel quality, and a channel quality range.

15. The method according to any one of claims 1 to 14, wherein the method further comprises:

receiving, by the terminal, a message 5, wherein the message 5 comprises a configuration of
a measurement carrier;

receiving, by the terminal, a message 6, wherein the message 6 comprises a configuration of
an activated carrier; and/or

receiving, by the terminal, a message 7, wherein the message 7 comprises a configuration of
an operating carrier, wherein

the measurement carrier is a carrier for uplink signal measurement or downlink signal
measurement;

the activated carrier is a carrier capable of supporting concurrent transmission of the terminal;
and

the operating carrier is a carrier on which the terminal sends uplink information or a carrier
on which the terminal sends uplink data.

16. The method according to any one of claims 12 to 14, wherein the method further
comprises:

sending, by the terminal, a preamble signal or an uplink signal to the activated carrier based
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on received configuration information of the activated carrier;

performing uplink synchronization with the activated carrier;

performing uplink power control adjustment with the activated carrier;

performing uplink synchronization and uplink power control adjustment with the activated
carrier;

performing random access on the activated carrier to implement uplink synchronization; or

performing random access on the activated carrier to implement uplink synchronization and
uplink power control adjustment.

17. The method according to any one of claims 12 to 15, wherein the method further
comprises:

sending, by the terminal, the uplink information or the uplink data on the operating carrier
based on the received configuration information of the operating carrier.

18. The method according to any one of claims 1 to 17, wherein the method further comprises:

receiving, by the terminal, a message 9, wherein the message 9 comprises configuration
information of at least one activated carrier, and indicates the terminal to perform uplink data
transmission by using the at least one activated carrier.

19. The method according to any one of claims 1 to 18, wherein the method further comprises:

sending, by the terminal, the uplink signal on the uplink carrier, the measurement carrier, the
activated carrier, or the operating carrier, to perform uplink measurement.

20. The method according to any one of claims 1 to 19, wherein the method further comprises:

after updating the first uplink carrier, determining, by the terminal, that the first uplink carrier
is a cell or determining the first downlink carrier;

receiving, by the terminal, a tenth message, wherein the tenth message indicates that the at
least one third uplink carrier is a second cell, or the at least one third uplink carrier and the first
downlink carrier are associated carriers; or

sending, by the terminal, an eleventh message, wherein the eleventh message indicates that
the at least one third uplink carrier is a second cell, or the at least one third uplink carrier and the
first downlink carrier are associated carriers.

21. A communication method, wherein the method comprises:

sending a first message, wherein the first message indicates at least one uplink carrier or a
channel parameter of the at least one uplink carrier; and
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receiving a third message from a terminal, wherein the third message is used to request to add
or activate at least one first uplink carrier, and the first uplink carrier is a carrier that is used for
uplink transmission and that is determined by the terminal from the at least one uplink carrier.

22. The method according to claim 21, wherein the method further comprises:

sending a second message, wherein the second message indicates that all resources of the first
uplink carrier are used for uplink transmission, the second message indicates that a part of
resources of the first uplink carrier are used for downlink transmission, or the second message
indicates that the first uplink carrier and a first downlink carrier are associated carriers.

23. The method according to claim 21, wherein the method further comprises:

receiving the third message from the terminal, wherein the third message is used to request
to release a second uplink carrier, and the second uplink carrier is used for uplink communication
with the terminal.

24. The method according to claim 21, wherein the method further comprises:

sending response information to the terminal, wherein the response information indicates to
release a second uplink carrier or add the first uplink carrier.

25. The method according to claim 21, wherein the method further comprises:

receiving a fifth message from the terminal, wherein the fifth message indicates at least one
of the following:

determining the first uplink carrier as an uplink carrier for uplink measurement;

determining the first uplink carrier as an uplink carrier available for uplink communication;

or
determining the first uplink carrier as an uplink carrier for uplink communication.
26. A communication method, wherein the method is applied to a network device, and
comprises:

receiving indication information of a first frequency band and a second frequency band from
a terminal device; and

using at least one uplink carrier and at least one downlink carrier in the first frequency band
and/or the second frequency band as a cell of the terminal device based on the indication
information.

27. The method according to claim 26, wherein the using at least one uplink carrier and at
least one downlink carrier in the first frequency band and/or the second frequency band as a cell
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of the terminal device specifically comprises:

configuring any one or more downlink carriers in the first frequency band and any one or
more uplink carriers in the second frequency band as the cell of the terminal device; or

configuring any one or more downlink carriers in the second frequency band and any one or
more uplink carriers in the first frequency band as the cell of the terminal device.

28. The method according to claim 27, wherein the using at least one uplink carrier and at
least one downlink carrier in the first frequency band and/or the second frequency band as a cell
of the terminal device specifically comprises:

configuring the at least one uplink carrier and the at least one downlink carrier in the first
frequency band as the cell of the terminal device; or

configuring the at least one uplink carrier and the at least one downlink carrier in the second
frequency band as the cell of the terminal device.

29. A communication apparatus, wherein the communication apparatus is configured to
perform the method according to any one of claims 1 to 20, the method according to any one of
claims 21 to 25, or the method according to any one of claims 26 to 28.

30. A communication apparatus, wherein the communication apparatus comprises a processor
and a storage medium; the storage medium stores instructions; and when the instructions are
executed by the processor, the method according to any one of claims 1 to 20, the method according
to any one of claims 21 to 25, or the method according to any one of claims 26 to 28 is performed.

31. A computer-readable storage medium, wherein the computer-readable storage medium
comprises instructions; and when the instructions are executed by a processor, the method
according to any one of claims 1 to 20, the method according to any one of claims 21 to 25, or the
method according to any one of claims 26 to 28 is performed.

32. A computer program product, wherein the computer program product comprises
instructions; and when the instructions are executed by a processor, the method according to any
one of claims 1 to 20, the method according to any one of claims 21 to 25, or the method according

to any one of claims 26 to 28 is performed.
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