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(57) Abrégé/Abstract:

The present invention provides a channel monitoring method and device. The method includes: receiving, by user equipment UE,
a first notification message sent by a base station, where the first notification message includes usage information of a frequency
resource of a second carrier; determining, by the UE according to the first notification message, whether the frequency resource of
the second carrier is in an available state; and if the UE determines that the frequency resource of the second carrier is in the
available state, monitoring a PDCCH corresponding to the second carrier; otherwise, stopping monitoring a PDCCH
corresponding to the second carrier, where the second carrier is a carrier on which the UE operates on a discontinuously occupied
frequency resource. According to the foregoing method, the UE can properly use an unlicensed frequency to communicate with

the base station, and meanwhile reduce power consumption of the UE.
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ABSTRACT

The present invention provides a channel monitoring method and device. The method
includes: receiving, by user equipment UE, a first notification message sent by a base station,
where the first notification message includes usage information of a frequency resource of a
second carrier; determining, by the UE according to the first notification message, whether the
frequency resource of the second carrier is in an available state; and if the UE determines that
the frequency resource of the second carrier is in the available state, monitoring a PDCCH
corresponding to the second carrier; otherwise, stopping monitoring a PDCCH corresponding
to the second carrier, where the second carrier is a carrier on which the UE operates on a
discontinuously occupied frequency resource. According to the foregoing method, the UE can
properly use an unlicensed frequency to communicate with the base station, and meanwhile

reduce power consumption of the UE.
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CHANNEL MONITORING METHOD AND DEVICE

TECHNICAL FIELD

[0001] The present invention relates to communications technologies, and in particular, to

a channel monitoring method and device.

BACKGROUND

[0002] In current spectrum management, some spectrums are granted to a specific mobile
operator or a specific mobile technology (such as Universal Mobile Telecommunications
System (Universal Mobile Telecommunications System, UMTS for short) or Long Term
Evolution (Long Term Evolution, LTE for short)), and the spectrums are referred to as
licensed spectrums (licensed spectrum). Some spectrums are also allocated to unlicensed user
equipment (User Equipment, UE for short) for use, and different wireless devices can share
frequency resources on the spectrums. The spectrums are referred to as unlicensed spectrums
(unlicensed spectrum).

[0003] The unlicensed speetrums refer to spectrums that can be used by any organization
or personal device. However, when the unlicensed spectrums are being used, a specific rule
needs to be followed, that is, monitoring is performed before sending. A signal can be sent on
an unlicensed spectrum provided that an idle spectrum is detected hy any device. If an I'TE
network is deployed on the unlicensed spectrum, a carrier corresponding to the unlicensed
spectrum of the UE may be dynamic. That is, the UE cannot continuously occupy a resource

of the unlicensed spectrum.

[0004] When a secondary carrier of UE uses an unlicensed spectrum, because the
secondary carrier needs to acquire a resource of the unlicensed spectrum based on contention,
the UE needs to always monitor the unlicensed spectrum, which leads to extremely large
power consumption of the UE. Therefore, how to reduce power consumption of the UE when

the secondary carrier of the UE uses an unlicensed frequency becomes a technical problem

that needs to be resolved currently.
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SUMMARY

[0005] The present invention provides a channel monitoring method and device, so as to
implement that UE properly uses an unlicensed spectrum frequency to communicate with a
base station, and can reduce power consumption of the UE.
[0006] According to a first aspect, an embodiment of the present invention provides a
channel monitoring method, including:

receiving, by a user equipment UE, a first notification message sent by a base
station, where the first notification message includes usage information of a frequency
resource of a second carrier, wherein the usage information includes availability or
unavailability information regarding the second carrier;

determining, by the UE according to the first notification message, whether the
frequency resource of the second carrier is in an available state; and

if the UE determines that the frequency resource of the second carrier is in the
available state, monitoring a physical downlink control channel PDCCH corresponding to the
second carricr; otherwise, stopping monitoring a PDCCH corresponding to the second carrier,
where

the second carrier is a carrier on which the UE operates on a discontinuously
occupied frequency resource.
[0007] With reference to the first aspect, in a first possible implementation manner, the
receiving, by UE, a first notification message sent by a base station includes:

receiving, by the UE, the first notification message that is sent by the base station
by using the second carrier; or

receiving, by the UE, the first notification message that is sent by the base station
by using a first carrier, where

the first carrier is a carrier on which the UE operates on a continuously occupied
frequency resource.
[0008] With reference to the first aspect or the first possible implementation manner of the
first aspect, in a second possible implementation manner, the usage information of the
frequency resource of the second carrier includes one or more of the following information:

information about availability of the frequency resource of the second carrier;

information about unavailability of the frequency resource of the second carrier;
2
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information about duration in which the frequency resource of the second carrier is
unavailable;

information about duration in which the frequency resource of the second carrier is
available; and

information about release of the frequency resource of the second carrier.
[0009] With reference to the first aspect and the second possible implementation manner
of the first aspect, in a third possible implementation manner, the usage information of the
frequency resource of the second carrier includes the information about the duration in which
the frequency resource of the second carrier is unavailable; and

the determining, according to the first notification message, whether the frequency
resource of the second carrier is in an available state includes:

determining, according to the first notification message, that the frequency
resource of the second carrier is in the unavailable state, determining the duration of the
unavailable state of the frequency resource of the second carrier, and after the duration of the
unavailable state ends, determining that the frequency resource of the second carrier is in the
available state.
[0010] With reference to the first aspect and the second possible implementation manner
of the first aspect, in a fourth possible implementation manner, the usage information of the
frequency resource of the second carrier includes the information about the duration in which
the frequency resource of the second carrier is available; and

the determining, according to the first notification message, whether the frequency
resource of the second carrier is in an available state includes:

determining, according to the first notification message, that the frequency
resource of the second carrier is in the available state, determining the duration of the
available state of the frequency resource of the second carrier, and after the duration of the
available state ends, determining that the frequency resource of the second carrier is in the
unavailable state.
[0011] With reference to the first aspect and the second possible implementation manner
of the first aspect, in a fifth possible implementation manner, the information about the
availability of the frequency resource of the second carrier includes:

scheduling indication information used by the base station to schedule the UE to

perform data transmission on the second carrier.
3
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[0012] With reference to the first aspect and the second possible implementation manner
of the first aspect, in a sixth possible implementation manner, the usage information of the
frequency resource of the second carrier includes the information about release of the
frequency resource of the second carrier;

the determining, by the UE according to the first notification message, whether the
frequency resource of the second carrier is in an available state includes:

determining, by the UE according to the first notification message, that the
frequency resource of the second carrier is in the unavailable state; and

the method further includes:

releasing, by the UE, an occupied frequency resource of the second carrier
according to the first notification message.
[0013] According to a second aspect, an embodiment of the present invention provides a
channel monitoring method, including:

receiving, by a user equipment UE, a configuration message sent by a base station,
where the configuration message includes configuration information of discontinuous
reception DRX; and

entering a state of a first DRX cycle when a physical downlink control channel
PDCCH corresponding to a first carrier is not received within a preset first period of time after
the UE performs configuration according to the configuration information, and stopping
monitoring a PDCCH corresponding to a second carrier after the UE enters the state of the
first DRX cycle, where

the second carrier is a carrier on which the UE operates on a discontinuously
occupied frequency resource, and the first carrier is a carrier on which the UE operates on a
continuously occupied frequency resource.
[0014] With reference to the second aspect, in a first possible implementation manner, the
entering a state of a first DRX cycle when a physical downlink control channel PDCCH
corresponding to a first carrier is not received within a preset first period of time after the UE
performs configuration according to the configuration information, and stopping monitoring a
PDCCH corresponding to a second carrier after the UE enters the state of the first DRX cycle
includes:

after entering the state of the first DRX cycle when the PDCCH corresponding to

the first carrier is not received within the preset first period of time after the UE performs the
4
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configuration according to the configuration information, if the PDCCH is not
received continuously within a preset second period of time in duration of the first DRX cycle,
entering a state of a second DRX cycle; and stopping monitoring the PDCCH corresponding
to the second carrier after the UE enters the state of the second DRX cycle.
[0015] With reference to the second aspect, in a second possible implementation manner,
the method further includes:

after the UE exits the state of the first DRX cycle, starting to monitor the PDCCH
corresponding to the second carrier.
[0016] With reference to the second aspect and the first possible implementation manner
of the second aspect, in a third possible implementation manner, the method further includes:

after the UE exits the state of the second DRX cycle, starting to monitor the
PDCCH corresponding to the second carrier.
[0017] According to a third aspect, an embodiment of the present invention provides a
channel monitoring method, including:

configuring, by a user equipment UE, at least one logical channel used to carry
data; and

if the data carried by the at least one logical channel is not transmitted using a
second carrier within a preset first period time, stopping, by the UE, monitoring a physical
downlink control channel PDCCH corresponding to the second carrier, where

a priority of choosing the second carrier to transmit the data carried by the at least
one logical channel is higher than a priority of choosing a first carrier to transmit the data
carried by the at least one logical channel, and the second carrier is a carrier on which the UE
operates on a discontinuously occupied frequency resource.
[0018] With reference to the third aspect, in a first possible implementation manner, the
method further includes:

when no data is transmitted on the second carrier within a preset second period of
time, stopping monitoring the PDCCH corresponding to the second carrier.
[0019] According to a fourth aspect, an embodiment of the present invention provides user
equipment, including:
a receiving unit, configured to receive a first notification message sent by a base station,

where the first notification message includes usage information of a frequency resource of a

CA 2938016 2019-09-04
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second carrier, wherein the usage information includes availability information regarding the

second carrier;

S5a
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a determining unit, configured to determine, according to the first notification
message received by the receiving unit, whether the frequency resource of the second carricr
is in an available state; and

a monitoring unit, configured to: when the determining unit determines that the
frequency resource of the second carrier is in the available state, monitor a physical downlink
control channel PDCCH corresponding to the second carrier; otherwise, stop monitoring a
PDCCH corresponding to the second carrier, where

the second carrier is a carrier on which the user equipment UE operates on a
discontinuously occupied frequency resource.

[0020] With reference to the fourth aspect, in a first possible implementation mannecr, the
receiving unit is specifically configured to:

receive the first notification message that is sent by the base station by using the
second carrier; or

receive the first notification message that is sent by the base station by using a first
carrier, where

the first carricr is a carricr on which the UE operatcs on a continuously occupied
frequency resource.

[0021] With reference to the fourth aspect or the first possible implementation manner of
the fourth aspect, in a second possible implementation manner, the usage information of the
frequency resource of the second carrier includes one or more of the following information:
information about availability of the frequency resource of the second carrier;
information about unavailability of the frequency resource of the second carrier;
information about duration in which the frequency resource of the second carrier is
unavailable;

information about duration in which the frequency resource of the second carrier is
available; and

information about release of the frequency resource of the second carrier.

[0022] With reference to the fourth aspect and the second possible implementation manner
of the fourth aspect, in a third possible implementation manner, if the usage information of the
frequency resource of the second carrier includes the information about the duration in which

the frequency resource of the second carrier is unavailable, the determining unit is specifically

configured to:
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determine, according to the first notification message received by the receiving
unit, that the frequency resource of the second carrier is in the unavailable state, determine the
duration of the unavailable statc of the frequency resource of the second carrier, and after the
duration of the unavailable state ends, determine that the frequency resource of the second
carrier is in the available state.
[0023] With reference to the fourth aspect and the second possible implementation manner
of the fourth aspect, in a fourth possible implementation manner, if the usage information of
the frequency resource of the second carrier includes the information about the duration in
which the frequency resource of the second carrier is available, the determining unit is
specifically configured to:

determine, according to the first notification message received by the receiving
unit, that the frequency resource of the second carrier is in the available state, determine the
duration of the available state of the frequency resource of the second carrier, and after the
duration of the available state ends, determine that the frequency resource of the second
carrier is in the unavailable state.
[0024] With reference to the fourth aspect and the second possible implementation manner
of the fourth aspect, in a fifth possible implementation manner, the information about the
availability of the frequency resource of the second carrier includes:

scheduling indication information used by the base station to schedule the UE to
perform data transmission on the second carrier.
[0025] With reference to the fourth aspect and the second possible implementation manner
of the fourth aspect, in a sixth possible implementation manner, if the usage information of the
frequency resource of the second carrier includes the information about release of the
frequency resource of the second carrier, the determining unit is specifically configured to:

determine, according to the first notification message received by the receiving
unit, that the frequency resource of the second carrier is in the unavailable state; and

the user equipment further includes: a releasing unit, where

the releasing unit is configured to release an occupied frequency resource of the
second carrier according to the first notification message received by the receiving unit.
[0026] According to a fifth aspect, an embodiment of the present invention provides user

equipment, including:
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a receiving unit, configured to receive a configuration message sent by a base
station, where the configuration message includes configuration information of discontinuous
reception DRX;

a configuration unit, configured to perform configuration according to the
configuration message received by the receiving unit; and

a monitoring unit, configured to: enter a state of a first DRX cycle when a physical
downlink control channel PDCCH corresponding to a first carrier is not received within a
preset first period of time after the configuration unit performs the configuration, and stop
monitoring a PDCCH corresponding to a second carrier after the UE enters the state of the
first DRX cycle, where

the second carrier is a carrier on which the user equipment UE operates on a
discontinuously occupied frequency resource, and the first carrier is a carrier on which the UE
operates on a continuously occupied frequency resource.

[0027] With reference to the fifth aspect, in a first possible implementation manner, the
monitoring unit is further configured to:

after entering the state of the first DRX cyele when the PDCCH corresponding to
the first carrier is not received within the preset first period of time after the configuration unit
performs the configuration, if the PDCCH is not received continuously within a preset second
period of time in duration of the first DRX cycle, enter a state of a second DR X cycle; and
stop monitoring the PDCCH corresponding to the second carrier after the UE enters the state
of the second DRX cycle.

[0028] With reference to the fifth aspect, in a second possible implementation manner, the
monitoring unit is further configured to:

after the UE exits the state of the first DRX cycle, start to monitor the PDCCH
corresponding to the second carrier.

[0029] With reference to the fifth aspect and the first possible implementation manner of
the fifth aspect, in a third possible implementation manner, the monitoring unit is further
configured to:

after the UE exits the state of the second DRX cycle, start to monitor the PDCCH
corresponding to the second carrier.

[0030] According to a sixth aspect, an embodiment of the present invention provides user

equipment, including:
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a configuration unit, configured to configure at least one logical channel that
carries data; and

a monitoring unit, configured to: when the data carried by the at least one logical
channel is not transmitted by using a second carrier within a preset first period time, stop
monitoring a physical downlink control channel PDCCH corresponding to the second carrier,
where

a priority of choosing the second carrier to transmit the data carried by the at least
one logical channel is higher than a priority of choosing a first carrier to transmit the data
carried by the at least one logical channel, and the second carrier is a carrier on which the UE
operates on a discontinuously occupied frequency resource.
[0031] With reference to the sixth aspect, in a first possible implementation manner, the
monitoring unit is further configured to:

when no data is transmitted on the second carrier within a preset second period of
time, stop monitoring the PDCCH corresponding to the second carrier.
[0032] According to a seventh aspect, an embodiment of the present invention provides
user equipment, including:

a memory and a processor, where the memory is configured to store an instruction
and the processor is configured to execute the instruction stored in the memory so as to:

receive a first notification message sent by a base station, where the first
notification message includes usage information of a frequency resource of a second carrier,
wherein the usage information includes availability information regarding the second carrier;

determine, according to the first notification message, whether the frequency
resource of the second carrier is in an available state; and

if it is determined that the frequency resource of the second carrier is in the
available state, monitor a physical downlink control channel PDCCH corresponding to the
second carrier; otherwise, stop monitoring a PDCCH corresponding to the second carrier,
where

the second carrier is a carrier on which the user equipment UE operates on a
discontinuously occupied frequency resource.
[0033] With reference to the seventh aspect, in a first possible implementation manner, the

processor is specifically configured to:

CA 2938016 2019-09-04
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receive the first notification message that is sent by the base station by using the

second carrier; or

9a
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receive the first notification message that is sent by the base station by using a first
carrier, where

the first carrier is a carrier on which the UE operates on a continuously occupied
frequency resource.
[0034] With reference to the seventh aspect or the first possible implementation manner of
the seventh aspect, in a second possible implementation manner, the usage information of the
frequency resource of the second carrier includes one or more of the following information:

information about availability of the frequency resource of the second carrier;

information about unavailability of the frequency resource of the second carrier;

information about duration in which the frequency resource of the second carrier is
unavailable;

information about duration in which the frequency resource of the second carrier is
available; and

information about release of the frequency resource of the second carrier.
[0035] With reference to the seventh aspect and the second possible implementation
manner of the seventh aspect, in a third possible implementation manner, when the usage
information of the frequency resource of the second carrier includes the information about the
duration in which the frequency resource of the second carrier is unavailable, the processor is
specifically configured to:

determine, according to the first notification message, that the frequency resource
of the second carrier is in the unavailable state, determine the duration of the unavailable state
of the frequency resource of the second carrier, and after the duration of the unavailable state
ends, determine that the frequency resource of the second carrier is in the available state.
[0036] With reference to the seventh aspect and the second possible implementation
manner of the seventh aspect, in a fourth possible implementation manner, when the usage
information of the frequency resource of the second carrier includes the information about the
duration in which the frequency resource of the second carrier is available, the processor is
specifically configured to:

determine, according to the first notification message, that the frequency resource
of the second carrier is in the available state, determine the duration of the available state of
the frequency resource of the second carrier, and after the duration of the available state ends,

determine that the frequency resource of the second carrier is in the unavailable state.
10
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[0037] With reference to the seventh aspect and the second possible implementation
manner of the seventh aspect, in a fifth possible implementation manner, the information
about the availability of the frequency resource of the second carrier includes:

scheduling indication information used by the base station to schedule the UE to
perform data transmission on the second carrier.
[0038] With reference to the seventh aspect and the second possible implementation
manner of the seventh aspect, in a sixth possible implementation manner, when the usage
information of the frequency resource of the second carrier includes the information about
release of the frequency resource of the second carrier, the processor is specifically configured
to:

dctermine, according to the first notification message, that the frequency resource
of the second carrier is in the unavailable state; and

the processor is further configured to:

release an occupied frequency resource of the second carrier according to the first
notification message.
[0039] According to an eighth aspect, an embodiment of the present invention provides
user equipment, including:

a memory and a processor, where the memory is configured to store an instruction
and the processor is configured to execute the instruction stored in the memory so as to:

receive a configuration message sent by a base station, where the configuration
message includes configuration information of discontinuous reception DRX; and

enter a state of a first DRX cycle when a physical downlink control channel
PDCCH corresponding to a first carrier is not received within a preset first period of time after
performing configuration according to the configuration information, and stop monitoring a
PDCCH corresponding to a second carrier after the UE enters the state of the first DRX cycle,
where

the second carrier is a carrier on which the user equipment UE operates on a
discontinuously occupied frequency resource.
[0040] With reference to the eighth aspect, in a first possible implementation manner, the
processor is further configured to:

after entering the state of the first DRX cycle when the PDCCH corresponding to

the first carrier is not received within the preset first period of time after performing the
1
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configuration according to the configuration information, if the PDCCH is not received
continuously within a preset second period of time in duration of the first DRX cycle, enter a
state of a second DRX cycle; and stop monitoring the PDCCH corresponding to the second
carrier after the UE enters the state of the second DRX cycle.
[0041] With reference to the eighth aspect, in a second possible implementation manner,
the processor is further configured to:

after the UE exits the state of the first DRX cycle, start to monitor the PDCCH
corresponding to the second carrier.
[0042] With reference to the eighth aspect and the first possible implementation manner of
the eighth aspect, in a third possible implementation manner, the processor is further
configured to:

after the UE exits the state of the second DRX cycle, start to monitor the PDCCH
corresponding to the second carrier.
[0043] According to a ninth aspect, an embodiment of the present invention provides user
equipment, including:

a memory and a processor, where the memory is configured to store an instruction
and the processor is configured to execute the instruction stored in the memory so as to:

configure at least one logical channel used to carry data; and

if the data carried by the at least one logical channel is not transmitted using a
second carrier within a preset first period time, stop monitoring a physical downlink control
channel PDCCH corresponding to the second carrier, where

a priority of choosing the second carrier to transmit the data carried by the at least
one logical channel is higher than a priority of choosing a first carrier to transmit the data
carried by the at least one logical channel, and the second carrier is a carrier on which the user
equipment UE operates on a discontinuously occupied frequency resource.
[0044] With reference to the ninth aspect, in a first possible implementation manner, the
processor is further configured to:

when no data is transmitted on the second carrier within a preset second period of

time, stop monitoring the PDCCH corresponding to the second carrier.

12
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[0044a] According to one aspect of the present invention, there is provided a channel
monitoring method in a network having: a first carrier and a second carrier, and a licensed
spectrum and an unlicensed spectrum, the method comprising: receiving, by a user equipment
(UE), a first notification message that is sent by a base station using the second carrier,
wherein the first notification message comprises usage information of a frequency resource of
the second carrier, wherein the usage information of the frequency resource of the second
carrier comprises: first duration information about a duration in which the frequency resource
of the second carrier is unavailable, or second duration information about a duration in which
the frequency resource of the second carrier is available; determining, by the UE according to
the first duration information or the second duration information in the first notification
message, whether the frequency resource of the second carrier is in an available state or in an
unavailable state; configuring, by the UE, at least one logical channel used to carry data; when
the UE determines that the frequency resource of the second carrier is in the available state,
monitoring a physical downlink control channel (PDCCH) corresponding to the second carrier;
and when the UE determines that the frequency resource of the second carrier is in an
unavailable state and when the data carried by the at least one logical channel is not
transmitted using the second carrier within a preset first period of time, stopping actively
monitoring a PDCCH corresponding to the second carrier, wherein the second carrier is a
carrier on which the UE operates on a discontinuously occupied frequency resource of the
unlicensed spectrum, and the first carrier is a carrier on which the UE operates on a
continuously occupied frequency resource of the licensed spectrum, and a priority of choosing
the second carrier to transmit the data carried by the at least one logical channel is higher than
a priority of choosing the first carrier to transmit the data carried by the at least one logical
channel.

[0044b] According to yet another aspect of the present invention, there is provided an
apparatus in a network having: a first carrier and a second carrier, and a licensed spectrum and
an unlicensed spectrum, the apparatus comprising: a non-transitory memory and a processor,
wherein the non-transitory memory is configured to store an instruction and the processor is
configured to execute the instruction stored in the non-transitory memory so as to: receive a
first notification message that is sent by a base station using the second carrier, wherein the

first notification message comprises usage information of a frequency resource of the second
12a
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carrier, wherein the usage information of the frequency resource of the second carrier
comprises: first duration information about a duration in which the frequency resource of the
second carrier is unavailable, or second duration information about a duration in which the
frequency resource of the second carrier is available; determine, according to the first duration
information or the second duration information in the first notification message, whether the
frequency resource of the second carrier is in an available state or in an unavailable state;
configure at least one logical channel used to carry data; when it is determined that the
frequency resource of the second carrier is in the available state, monitor a physical downlink
control channel (PDCCH) corresponding to the second carrier; and when it is determined that
the frequency resource of the second carrier is in an unavailable state and when the data
carried by the at least one logical channel is not transmitted using the second carrier within a
preset first period of time, stop actively monitoring a PDCCH corresponding to the second
carrier, wherein the second carrier is a carrier on which user equipment (UE) operates on a
discontinuously occupied frequency resource of the unlicensed spectrum, and the first carrier
is a carrier on which the UE operates on a continuously occupied frequency resource of the
licensed spectrum, and a priority of choosing the second carrier to transmit the data carried by
the at least one logical channel is higher than a priority of choosing the first carrier to transmit
the data carried by the at least one logical channel.

[0044c] According to another aspect of the present invention, there is provided a channel
monitoring method in a network having: a first carrier and a second carrier, and a licensed
spectrum and an unlicensed spectrum, the method comprising: receiving, by a user equipment
(UE), a first notification message that is sent by a base station using the first carrier, wherein
the first notification message comprises usage information of a frequency resource of the
second carrier, wherein the usage information of the frequency resource of the second carrier
comprises: first duration information about a duration in which the frequency resource of the
second carrier is unavailable, or second duration information about a duration in which the
frequency resource of the second carrier is available; determining, by the UE according to the
first duration information or the second duration information in the first notification message,
whether the frequency resource of the second carrier is in an available state or in an
unavailable state; configuring, by the UE, at least one logical channel used to carry data; when

the UE determines that the frequency resource of the second carrier is in the available state,
12b
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monitoring a physical downlink control channel (PDCCH) corresponding to the second carrier;
and when the UE determines that the frequency resource of the second carrier is in an
unavailable state and when the data carried by the at least one logical channel is not
transmitted using the second carried within a preset first period of time, stopping actively
monitoring a PDCCH corresponding to the second carrier, wherein the first carrier is a carrier
on which the UE operates on a continuously occupied frequency resource of the licensed
spectrum, and the second carrier is a carrier on which the UE operates on a discontinuously
occupied frequency resource of the unlicensed spectrum, and a priority of choosing the second
carrier to transmit the data carried by the at least one logical channel is higher than a priority
of choosing the first carrier to transmit the data carried by the at least one logical channel.
[0044d] According to still another aspect of the present invention, there is provided an
apparatus in a network having: a first carrier and a second carrier, and a licensed spectrum and
an unlicensed spectrum, the apparatus comprising: a non-transitory memory and a processor,
wherein the non-transitory memory is configured to store an instruction and the processor is
configured to execute the instruction stored in the non-transitory memory so as to: receive a
first notification message that is sent by a base station using the first carrier, wherein the first
notification message comprises usage information of a frequency resource of the second
carrier, wherein the usage information of the frequency resource of the second carrier
comprises: first duration information about a duration in which the frequency resource of the
second carrier is unavailable, or second duration information about a duration in which the
frequency resource of the second carrier is available; determine, according to the first duration
information or the second duration information in the first notification message, whether the
frequency resource of the second carrier is in an available state or in an unavailable state;
configure at least one logical channel used to carry data; when it is determined that the
frequency resource of the second carrier is in the available state, monitor a physical downlink
control channel (PDCCH) corresponding to the second carrier; and when it is determined that
the frequency resource of the second carrier is in an unavailable state and when the data
carried by the at least one logical channel is not transmitted using the second carrier within a
preset first period of time, stop actively monitoring a PDCCH corresponding to the second
carrier, wherein the first carrier is a carrier on which user equipment (UE) operates on a

continuously occupied frequency resource of the licensed spectrum, and the second carrier is a
12¢
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carrier on which the UE operates on a discontinuously occupied frequency resource of the
unlicensed spectrum, and a priority of choosing the second carrier to transmit the data carried
by the at least one logical channel is higher than a priority of choosing the first carrier to
transmit the data carried by the at least one logical channel.

[0045] It may be learned from the foregoing technical solutions that, according to the
channel monitoring method and device in the embodiments of the present invention, UE

receives a first notification message that is sent by a base station and includes usage
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information of a frequency resource of a second carrier, determines, according to the first
notification message, whether the frequency resource of the second carrier is in an available
state, further determines whether a PDCCH of the second carrier needs to be monitored, and
therefore can stop monitoring the PDCCH of the second carrier when the frequency resource
of the second carrier is unavailable, which reduces power consumption of the UE, so that the

UE can properly use an unlicensed frequency to communicate with the base station.
BRIEF DESCRIPTION OF DRAWINGS

[0046] FIG. 1 is a schematic diagram of a current DRX cycle;

[0047] FIG. 2 is a schematic flowchart of a channel monitoring method according to a first
embodiment of the present invention;

[0048] FIG. 3 is a schematic flowchart of a channel monitoring method according to a
second embodiment of the present invention;

[0049] FIG. 4 is a schematic flowchart of a channel monitoring method according to a
third embodiment of the present invention;

[0050] FIG. 5 is a schematic flowchart of a channel monitoring method according to a
fourth embodiment of the present invention;

[0051] FIG. 6 is a schematic flowchart of a channel monitoring method according to a fifth
embodiment of the present invention;

[0052] FIG. 7 is a schematic structural diagram of user equipment according to a sixth
embodiment of the present invention;

[0053] FIG. 8 is a schematic structural diagram of user equipment according to a seventh
embodiment of the present invention;

[0054] FIG. 9 is a schematic structural diagram of user equipment according to an eighth
embodiment of the present invention; and

[0055] FIG 10 is a schematic structural diagram of user equipment according to a ninth

embodiment of the present invention.
DESCRIPTION OF EMBODIMENTS

[0056] A discontinuous reception (Discontinuous Reception, DRX for short) state

indicates that, in a DRX cycle, user equipment (User Equipment, UE for short) receives a
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physical downlink control channel (Physical Downlink Control Channel, PDCCH for short)
only within a period of time, that is, DRX ON, and does not need to receive a PDCCH within
a remaining time, that is, DRX OFF. Thercfore, a network side device can schedule the UE
only within a DRX ON period.

[0057] In a Long Term Evolution (Long Term Evolution, LTE for short) technology, to
reduce power consumption of UE, the UE may be in a DRX cycle state after there is no data.
[0058] As shown in FIG 1, current DRX is classified into two levels, where a first level is
short-cycle DRX, and a second level is long-cycle DRX. UE enters a state of a short DRX
cycle if no data arrives within a period of time after data transfer ends. The UE enters a state
of long-cycle DRX if there is still no data after the UE stays in the short cycle for a period of
time. A period of the long-cycle DRX is longer than the short cycle, and a power-saving effect
of the long-cycle DRX cycle is better than that of the short cycle. However, after data of the
UE arrives, a scheduling delay of the long-cycle DRX is longer than that of the short cycle.
[0059] Multi-carrier DRX can be understood as follows: After a multi-carrier technology
is introduced, UE can receive and send data on multiple carriers at the same time.

[0060] Embodiments of the present invention provide the following channel monitoring
method, so that UE that operates on multiple carriers properly uses an unlicensed frequency
for communication in a case in which power consumption is reduced.

[0061] FIG. 2 is a schematic flowchart of a channel monitoring method according to a first
embodiment of the present invention. As shown in FIG. 2, the channel monitoring method in
this embodiment includes:

[0062] 201. UE receives a first notification message sent by a base station, where the first
notification message includes usage information of a frequency resource of a second carrier.
[0063] For example, the UE may receive the first notification message that is sent by the
base station by using the second carrier; or the UE may receive the first notification message
that is sent by the base station by using a first carrier.

[0064] The second carrier in this embodiment may be a carrier on which the UE operates
on a discontinuously occupied frequency resource, and the first carrier may be a carrier on
which the UE operates on a continuously occupied frequency resource.

[0065] In this embodiment, if the second carrier is unavailable, the UE may receive the

first notification message that is sent by the base station by using the first carrier. If the second
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carrier is available, the UE may receive the first notification message that is sent by the base
station by using the first carrier or the second carrier.
[0066] It should be noted that a specific configuration process of the first carrier and the
second carrier in this embodiment includes: receiving, by the UE, carrier configuration
information sent by the base station; and configuring, by the UE according to the carrier
configuration information, an operating carrier on the continuously occupied frequency
resource as the first carrier, and configuring an operating carrier on the discontinuously
occupied frequency resource as the second carrier. For example, the first carrier may be a
carrier, configured by the base station, on which the UE opcrates on a licensed frequency, and
the second carrier may be a carrier, configured by the base station, on which the UE operates
on an unlicensed frequency.
[0067] Alternatively, in a possible implementation manner, the foregoing second carrier
may be a carrier, configured by the base station, on which the UE operates on a licensed
frequency. Certainly, a frequency resource corresponding to the second carrier may be
discontinuously occupied in terms of time.
[0068] For example, the usage information of the frequency resource of the sccond carricr
includes one or more of the following information: information about availability of the
frequency resource of the second carrier;

information about unavailability of the frequency resource of the second carrier;

information about duration in which the frequency resource of the second carrier is
unavailable;

information about duration in which the frequency resource of the second carrier is
available; and

information about release of the frequency resource of the second carrier.
[0069] In this embodiment, the information about the availability of the frequency
resource of the second carrier may include scheduling indication information used by the base
station to schedule the UE to perform data transmission on the second carrier or other
information sent by the base station. This embodiment is merely used as an example for
description, and is not limited.
[0070] 202. The UE determines, according to the first notification message, whether the

frequency resource of the second carrier is in an available state.
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[0071] 203. If the UE determines that the frequency resource of the second carrier is in the
available state, monitor a PDCCH of the second carrier; otherwise, stop monitoring a PDCCH
of the second carrier.

[0072] Optionally, if the usage information of the frequency resource of the second carrier
in the foregoing step 201 includes the information about the duration in which the frequency
resource of the second carrier is unavailable.

[0073] In this case, step 202 may include the following step 202a that is not shown in the
figure:

[0074] 202a. Determine, according to the first notification message, that the frequency
resource of the second carrier is in the unavailable state, determine duration of the unavailable
state of the frequency resource of the second carrier, and after the duration of the unavailable
state ends, determine that the frequency resource of the second carrier is in the available state.
[0075] That is, after the base station determines that another device occupies the foregoing
unlicensed frequency, the base station may send the first notification message to the UE by
using the first carrier, so that the UE may determine the duration of the unavailable state of the
frequency resourcc of the sccond carrier according to the first notification message. Further,
when the frequency resource of the second carrier is unavailable, the UE may not monitor the
PDCCH of the second carrier, so that power consumption of the UE can be reduced.

[0076] Optionally, if the usage information of the frequency resource of the second carrier
in the foregoing step 201 includes the information about release of the frequency resource of
the second carrier.

[0077] In this case, step 202 may include the following step 202b that is not shown in the
figure:

[0078] 202b. The UE determines, according to the first notification message, that the
frequency resource of the second carrier is in an unavailable state.

[0079] Optionally, if the usage information of the frequency resource of the second carrier
in the foregoing step 201 includes the information about the duration in which the frequency
resource of the second carrier is available.

[0080] In this case, step 202 may include the following step 202c that is not shown in the
figure:

[0081] 202¢. Determine, according to the first notification message, that the frequency

resource of the second carrier is in the available state, determine duration of the available state
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of the frequency resource of the second carrier, and after the duration of the available state
ends, determine that the frequency resource of the second carrier is in the unavailable state.
[0082] According to the channel monitoring method in this embodiment, UE receives a
first notification message that is sent by a base station and includes usage information of a
frequency resource of a second carrier, determines, according to the first notification message,
whether the frequency resource of the second carrier is in an available state, further
determines whether a PDCCH of the second carrier needs to be monitored, and therefore can
stop monitoring the PDCCH of the second carrier when the frequency resource of the second
carrier is unavailable, which reduces power consumption of the UE, so that the UE can
properly use an unlicensed frequency to communicate with the base station.

[0083] FIG. 3 is a schematic flowchart of a channel monitoring method according to a
second embodiment of the present invention. As shown in FIG. 3, the channel monitoring
method in this embodiment includes:

[0084] 301. UE receives a first notification message that is sent by a base station by using
a first carrier or a second carrier, where the first notification message includes information
about release of a frequency resource of the second carrier.

[0085] 302. The UE determines, according to the first notification message, that the
frequency resource of the second carrier is in an unavailable state.

[0086] 303. If the UE determines that the frequency resource of the second carrier is in the
unavailable state, stop monitoring a PDCCH corresponding to the second carrier.

[0087] 304. The UE releases an occupied frequency resource of the second carrier
according to the first notification message.

[0088] According to the foregoing method, power consumption of UE is reduced, and the
UE can properly use an unlicensed frequency to communicate with a base station. This
embodiment is merely used as an example for description, and imposes no limitation on a
sequence of the steps. In a specific application process, a sequence of some of the steps may
be adjusted, or some of the steps may be performed in parallel.

[0089] FIG. 4 is a schematic flowchart of a channel monitoring method according to a
third embodiment of the present invention. As shown in FIG. 4, the channel monitoring
method in this embodiment includes the following steps:

[0090] 401. UE receives a configuration message sent by a base station, where the

configuration message includes configuration information of DRX.
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[0091] The configuration information of the DRX in this embodiment may be a length of
a DRX cycle, duration of monitoring a PDCCH within the DRX cycle, or the like.

[0092] 402. Enter a state of a first DRX cycle when a PDCCH corresponding to a first
carricr 1S not received within a presct first period of time after the UE performs configuration
according to the configuration information, and stop monitoring a PDCCH corresponding to a
second carrier after the UE enters the state of the first DRX cycle.

[0093] In this embodiment, the first carrier is a carrier on which the UE operates on a
continuously occupied frequency resource, and the second carrier is a carrier on which the UE
operates on a discontinuously occupied frequency resource.

[0094] The state of the first DRX cycle herein may be understood as a DRX cycle state
with a relatively short time in FIG. 1.

10095] Optionally, the method shown in FIG. 4 may further include the following step 403
that is not shown in the figure:

[0096] 403. After the UE exits the state of the first DRX cycle, start to monitor the
PDCCH corresponding to the second carrier.

[0097] According to the foregoing method, UE can properly use an unlicensed frequency
to communicate with a base station, and power consumption of the UE can be reduced.

[0098] FIG. 5 is a schematic flowchart of a channel monitoring mcthod according to a
fourth embodiment of the present invention. As shown in FIG. 5, the channel monitoring
method in this embodiment includes the following steps:

[0099] 501. UE receives a configuration message sent by a base station, where the
configuration message includes configuration information of DRX.

[0100] 502. After entering a state of a first DRX cycle when a PDCCH corresponding to a
first carrier is not received within a preset first period of time after the UE performs
configuration according to the configuration information, if the PDCCH is not received
continuously within a preset second period of time in duration of the first DRX cycle, enter a
state of a second DRX cycle; and stop monitoring a PDCCH corresponding to a second carrier
after the UE enters the state of the second DRX cycle.

[0101] The first carrier is a carrier on which the UE operates on a continuously occupied
frequency resource, and the second carrier is a carrier on which the UE operates on a

discontinuously occupied frequency resource.
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[0102] The first DRX cycle and the second DRX cycle in this step may be preset, as
shown in FIG. 1.

[0103] Optionally, the method shown in FIG. 5 may further include the following step 503
that is not shown in the figure:

[0104] After the UE exits the state of the second DRX cycle, start to monitor the PDCCH
corresponding to the second carrier.

[0105] According to the foregoing method, UE can properly use an unlicensed frequency
to communicate with a base station, and power consumption of the UE can be reduced.

[0106] FIG. 6 is a schematic flowchart of a channel monitoring method according to a fifth
embodiment of the present invention. As shown in FIG 6, the channel monitoring method in
this embodiment includes the following steps:

[0107] 601. UE configures at least one logical channel used to carry data.

[0108] 602. If the data carried by the at least one logical channel is not transmitied by
using the second carrier within a preset first period time, the UE stops monitoring a PDCCH
corresponding to the second carrier.

[0109]) A priority of choosing the sccond carrier to transmit the data carried by the at least
one logical channel is higher than a priority of choosing a first carrier to transmit the data
carried by the at least one logical channel.

[0110] That is, the first carrier and the second carrier have different priorities of
transmitting the data on the logical channel, that is, a priority of transmitting the data on the
logical channel by using the second carrier is higher than a priority of transmitting the data on

the logical channel by using the first carrier.

[0111] The foregoing first carrier may be a carrier on which the UE operates on a
continuously occupied frequency resource, and the second carrier may be a carrier on which
the UE operates on a discontinuously occupied frequency resource.

[0112] Optionally, the method shown in FIG. 6 may further include the following step 603
that is not shown in the figure:

[0113] 603. When no data is transmitted on the second carrier within a preset second
period of time, stop monitoring the PDCCH corresponding to the second carrier.

[0114]  According to the foregoing method, UE can properly use an unlicensed frequency

to communicate with a base station, and power consumption of the UE can be reduced.
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[0115] FIG. 7 is a schematic structural diagram of uscr equipment according to a sixth
embodiment of the present invention. As shown in FIG. 7, thc user equipment in this
embodiment includes: a receiving unit 71, a determining unit 72, and a monitoring unit 73.
[0116] The receiving unit 71 is configured to receive a first notification message sent by a
base station, where the first notification message includes usage information of a frequency
resource of a second carrier.
[0117] The determining unit 72 is configured to determine, according to the first
notification message received by the receiving unit 71, whether the frequency resource of the
second carrier is in an availablc state.
[0118] The monitoring unit 73 is configured to: when the determining unit 72 determines
that the frequency resource of the second carrier is in the available state, monitor a physical
downlink control channel PDCCH corresponding to the second carrier; or when the
determining unit 72 determines that the frequency resource of the second carrier is in an
unavailable state, stop monitoring a PDCCH corresponding to the second carrier.
[0119] The second carrier is a carrier on which the user equipment UE operates on a
discontinuously occupied frequency resource.
[0120] Optionally, the receiving unit 71 is specifically configured to receive the first
notification message that is sent by the base station by using the second carrier; or receive the
first notification message that is sent by the base station by using a first carrier, where the first
carrier is a carrier on which the UE operates on a continuously occupied frequency resource.
[0121] For example, the usage information of the frequency resource of the second carrier
may include one or more of the following information: information about availability of the
frequency resource of the second carrier;

information about unavailability of the frequency resource of the second carrier;

information about duration in which the frequency resource of the second carrier is
unavailable;

information about duration in which the frequency resource of the second carrier is
available; and

information about release of the frequency resource of the second carrier.
[0122] Optionally, the information about the availability of the frequency resource of the
second carrier may include scheduling indication information used by the base station to

schedule the UE to perform data transmission on the second carrier.
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[0123] In an optional implementation scenario, when the usage information of the
frequency resource of the second carrier includes the information about the duration in which
the frequency resource of the second carrier is unavailable, the determining unit 72 is
specifically configured to: determine, according to the first notification message received by
the receiving unit 71, that the frequency resource of the second carrier is in the unavailable
state, determine the duration of the unavailable state of the frequency resource of the second
carrier, and after the duration of the unavailable state ends, determine that the frequency
resource of the second carrier is in the available state.

[0124] In a second optional implementation scenario, when the usage information of the
frequency resource of the second carrier includes the information about the duration in which
the frequency resource of the second carrier is available, the determining unit 72 is
specifically configured to: determine, according to the first notification message received by
the receiving unit 71, that the frequency resource of the second carrier is in the available state,
determine the duration of the available state of the frequency resource of the second carrier,
and after the duration of the available state ends, determine that the frequency resource of the
second carrier is in the unavailablc statc.

[0125] In a third optional implementation scenario, when the usage information of the
frequency resource of the second carrier includes the information about release of the
frequency resource of the second carrier, the determining unit 72 is specifically configured to
determine, according to the first notification message received by the receiving unit 71, that
the frequency resource of the second carrier is in the unavailable state.

[0126] Correspondingly, the user equipment further includes a releasing unit 74 that is not
shown in the figure, where the releasing unit 74 is configured to release an occupied
frequency resource of the second carrier according to the first notification message received
by the receiving unit 71.

[0127] According to the foregoing user equipment, power consumption can be reduced
while an unlicensed frequency is used to perform communication.

[0128] FIG. 8 is a schematic structural diagram of user equipment according to a seventh
embodiment of the present invention. As shown in FIG. 8, the user equipment in this
embodiment includes: a receiving unit 81, a configuration unit 82, and a monitoring unit 83.
[0129] The receiving unit 81 is configured to receive a configuration message sent by a

base station, where the configuration message includes configuration information of DRX.
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[0130] The configuration unit 82 is configured to perform configuration according to the
configuration information rcceived by the receiving unit 81.

[0131] The monitoring unit 83 is configured to: enter a state of a first DRX cycle when a
physical downlink control channel PDCCH corresponding to a first carrier is not received
within a preset first period of time after the configuration unit 82 performs the configuration,
and stop monitoring a PDCCH corresponding to a second carrier after the UE enters the state
of the first DRX cycle.

[0132] The foregoing second carrier may be a carrier on which the UE operates on a
discontinuously occupied frequency resource.

[0133] Optionally, the foregoing monitoring unit 83 is further configured to: after the UE
exits the state of the first DRX cycle, start to monitor the PDCCH corresponding to the second
carrier.

[0134] In an optional implementation scenario, the receiving unit 81 is configured to
receive the configuration message sent by the base station, where the configuration message
includes the configuration message of DRX.

[0135] The configuration unit 82 is configured to perform the configuration according to
the configuration information received by the receiving unit 81.

[0136] The monitoring unit 83 is configured to: after entering the state of the first DRX
cycle when the PDCCH corresponding to the first carrier is not received within the preset first
period of time after the configuration unit 82 performs the configuration, if the PDCCH is not
received continuously within a preset second period of time in duration of the first DRX cycle,
enter a state of a second DRX cycle; and stop monitoring the PDCCH corresponding to the
second carrier after the UE enters the state of the second DRX cycle.

[0137] Optionally, the foregoing monitoring unit 83 is further configured to: after the UE
exits the second DRX cycle, start to monitor the PDCCH corresponding to the second carrier.
[0138] The foregoing first carrier may be a carrier on which the UE operates on a
continuously occupied frequency resource, and the foregoing second carrier may be a carrier
on which the UE operates on a discontinuously occupied frequency resource.

[0139] FIG. 9 is a schematic structural diagram of user equipment according to an eighth
embodiment of the present invention. As shown in FIG. 9, the user equipment in this

embodiment includes: a configuration unit 91 and a monitoring unit 92.
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[0140] The configuration unit 91 is configured to configure at least one logical channel
used to carry data.
[0141] The monitoring unit 92 is configured to: when the data carried by the at least one
logical channel is not transmitted by using the second carrier within a preset first period time,
stop monitoring a physical downlink control channel PDCCH corresponding to the second
carrier.
[0142] A priority of choosing the second carrier to transmit the data carried by the at least
one logical channel is higher than a prionty of choosing a first carrier to transmit the data
carried by the at least one logical channel, and the second carrier is a carrier on which the UE
operates on a discontinuously occupied frequency resource.
[0143] The first carrier may be a carrier on which the UE operates on a continuously
occupied frequency resource, and the second carrier may be a carrier on which the UE
operates on a discontinuously occupied frequency resource.
[0144] Optionally, the monitoring unit 92 is further configured to: when no data is
transmitted on the second carrier within a preset second period of time, stop monitoring the
PDCCH corresponding to the second carrier.
[0145]  The preset first period of time and the preset second period of time in this
embodiment may be different from the first period of time and the second period of time
described in FIG. 8.
[0146] FIG. 10 is a schematic structural diagram of user equipment according to a ninth
embodiment of the present invention. As shown in FIG. 10, the user equipment in this
embodiment includes: a processor 1001, a memory 1002, a bus 1003, and a communications
interface 1004, where the processor 1001 may be connected to the memory 1002 by using the
bus 1003. The memory 1002 is configured to store an instruction, and the processor 1001
executes the instruction stored in the memory 1002, so as to perform the following processing:
receiving a first notification message scnt by a base station, where the first
notification message includes usage information of a frequency resource of a second carrier;
determining, according to the first notification message, whether the frequency
resource of the second carrier is in an available state; and
if it is determined that the frequency resource of the second carrier is in an
available state, monitoring a physical downlink control channel PDCCH of the second carrier;

otherwise, stopping monitoring a PDCCH of the sccond carrier.
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[0147] Optionally, the processor 1001 is specifically configurced to: receive the first
notitication message that is sent by the base station by using the second carrier; or recetve the
first notification message that is sent by the base station by using a first carrier.
[0148] The first carrier is a carrier on which the UE operates on a continuously occupted
frequency resource, and the second carrier is a carrier on which the UE operates on a
discontinuously occupied frequency resource.
[0149] Optionally, the usage information of the frequency resource of the second carrier
includes one or more of the following information: information about availability of the
frequency resource of the second carrier;

information about unavatilability of the frequency resource of the second catrier;

information about duration in which the frequency resource of the second carrier is
unavailable;

information about duration in which the frequency resource of the second carrier is
available; and

information about release of the frequency resource of the second carrier.
[0150] For cxamplc, the information about the availability of the frequency resource of the
second carrier may include scheduling indication information used by the base station to
schedule the UE to perform data transmission on the second carrier.
[0151] In an optional implementation scenario, when the usage information of the
frequency resource of the second carrier includes the information about the duration in which
the frequency resource of the second carrier is unavailable, the processor 1001 may be
specifically configured to: determine, according to the first notification message, that the
frequency resource of the second carrier is in the unavailable state, determine the duration of
the unavailable state of the frequency resource of the second carrier, and after the duration of
the unavailable state ends, determine that the frequency resource of the second carrier is in the
available state.
[0152] In a second optional implementation scenario, when the usage information of the
frequency resource of the second carrier includes the information about the duration in which
the frequency resource of the second carrier is available, the processor 1001 is specifically
configured to: determine, according to the first notification message, that the frequency
resource of the second carrier is in the available state, determine the duration of the available

state of the frequency resource of the second carrier, and after the duration of the available
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state ends, determine that the frequency resource of the second carrier is in the unavailable
state.
{0153] In a third optional implementation scenario, when the usage information of the
frequency tesource of the second carrier includes the information about release of the
frequency resource of the second carrier, the processor 1001 is specifically configured to
determine, according to the first notification message, that the frequency resource of the
second carrier is in the unavailable state; and

release an occupied frequency resource of the second carrier according to the first
notification message.
[0154] In a fourth optional implementation scenario, the processor 1001 is specifically
configured to: receive a configuration message sent by the base station, where the
configuration message includes configuration information of DRX;

enter a state of a first DRX cycle when a physical downlink control channel
PDCCH corresponding to a first carrier is not received within a preset first period of time after
performing configuration according to the configuration information, and stop monitoring the
PDCCH corrcsponding to the sccond carricr after the UE enters the state of the first DRX
cycle, where

the second carrier is a carrier on which the user equipment UE operates on a
discontinuously occupied frequency resource, and the first carrier is a carrier on which the UE
operates on a continuously occupied frequency resource.
[0155] Optionally, the processor 1001 is further configured to: after the UE exits the state
of the first DRX cycle, start to monitor the PDCCH corresponding to the second carrier.
[0156] In a fifth optional implementation scenario, the processor 1001 is specifically
configured to: receive a configuration message sent by the base station, where the
configuration message includes configuration information of DRX;

after entering a state of a first DRX cycle when a PDCCH corresponding to the
first carrier is not received within a preset first period of time after performing configuration
according to the configuration information, if the PDCCH is not received continuously within
a preset second period of time in duration of the first DRX cycle, enter a state of a second
DRX cycle; and stop monitoring the PDCCH corresponding to the second carrier after the UE
enters the state of the second DRX cycle.
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[0157] Optionally, the processor 1001 is further configured to: after the UE exits the state
of the second DRX cycle, start to monitor the PDCCH corresponding to the second carrier.
[0158] In a sixth optional implementation scenario, the processor 1001 is specifically
confligured to configure at least one logical channel used to carry data. If the data carried by
the at least one logical channel is not transmitted by using the second carrier within a preset
first period time, stop monitoring the physical downlink control channel PDCCH
corresponding to the second carrier, where

a priority of choosing the second carrier to transmit the data carried by the at least
one logical channel is higher than a prionty of choosing a first carnier to transmit the data
carried by the at least one logical channel, and the second carrier is a carrier on which the user
equipment UE operates on a discontinuously occupied frequency resource.
[0159] The first carrier is a carrier on which the UE operates on a continuously occupied
frequency resource, and the second carrier is a carrier on which the UE operates on a
discontinuously occupied frequency resource.
[0160] Optionally, the processor 1001 is further configured to: when no data is transmitted
on the second carrier within a preset second period of time, stop monitoring the PDCCII
corresponding to the second carrier.
[0161] The foregoing processor 1001 may execute any step in the foregoing methods, and
this embodiment is merely used as an example for description.
[0162] According to the foregoing user equipment, power consumption can be reduced
while an unlicensed frequency is used to perform communication.
[0163] Persons of ordinary skill in the art may understand that all or some of the steps of
the method embodiments may be implemented by a program instructing relevant hardware.
The program may bc stored in a computer-readable storage medium. When the program runs,
the steps of the method embodiments are performed. The foregoing storage medium includes:
any medium that can store program code, such as a ROM, a RAM, a magnetic disk, or an
optical disc.
[0164] Finally, it should be noted that the foregoing embodiments are merely intended for
describing the technical solutions of the present invention, but not for limiting the present
invention. Although the present invention is described in detail with reference to the foregoing
embodiments, persons of ordinary skill in the art should understand that they may still make

modifications to the technical solutions described in the foregoing embodiments or make
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equivalent replacements to some or all technical features thereof, without departing from the

scope of the technical solutions of the embodiments of the present invention.
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CLAIMS:

1. A channel monitoring method in a network having: a first carrier and a second

carrier, and a licensed spectrum and an unlicensed spectrum, the method comprising:

receiving, by a user equipment (UE), a first notification message that is sent by a base
station using the second carrier, wherein the first notification message comprises usage
information of a frequency resource of the second carrier, wherein the usage information of

the frequency resource of the second carrier comprises:

first duration information about a duration in which the frequency resource of

the second carrier is unavailable, or

second duration information about a duration in which the frequency resource

of the second carrier is available;

determining, by the UE according to the first duration information or the second
duration information in the first notification message, whether the frequency resource of the

second carrier is in an available state or in an unavailable state;
configuring, by the UE, at least one logical channel used to carry data;

when the UE determines that the frequency resource of the second carrier is in the
available state, monitoring a physical downlink control channel (PDCCH) corresponding to

the second carrier; and

when the UE determines that the frequency resource of the second carrier is in an
unavailable state and when the data carried by the at least one logical channel is not
transmitted using the second carrier within a preset first period of time, stopping actively

monitoring a PDCCH corresponding to the second carrier, wherein

the second carrier is a carrier on which the UE operates on a discontinuously occupied
frequency resource of the unlicensed spectrum, and the first carrier is a carrier on which the

UE operates on a continuously occupied frequency resource of the licensed spectrum, and
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a priority of choosing the second carrier to transmit the data carried by the at least one
logical channel is higher than a priority of choosing the first carrier to transmit the data carried

by the at least one logical channel.

2. The method according to claim 1, wherein the usage information of the frequency

resource of the second carrier further comprises one or more of the following information:
information about availability of the frequency resource of the second carrier;
information about unavailability of the frequency resource of the second carrier; or
information about release of the frequency resource of the second carrier.

3. The method according to claim 1, wherein the usage information of the frequency
resource of the second carrier comprises the first duration information about the duration in

which the frequency resource of the second carrier is unavailable; and

the determining, according to the first notification message, whether the frequency

resource of the second carrier is in an available state comprises:

determining, according to the first notification message, that the frequency resource of
the second carrier is in the unavailable state, determining the duration of the unavailable state
of the frequency resource of the second carrier, and after the duration of the unavailable state

ends, determining that the frequency resource of the second carrier is in the available state.

4. The method according to claim 1, wherein the usage information of the frequency
resource of the second carrier comprises the second duration information about the duration in

which the frequency resource of the second carrier is available; and

the determining, according to the first notification message, whether the frequency

resource of the second carrier is in an available state comprises:

determining, according to the first notification message, that the frequency resource of

the second carrier is in the available state, determining the duration of the available state of
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the frequency resource of the second carrier, and after the duration of the available state ends,

determining that the frequency resource of the second carrier is in the unavailable state.

5. An apparatus in a network having: a first carrier and a second carrier, and a licensed

spectrum and an unlicensed spectrum, the apparatus comprising:

a non-transitory memory and a processor, wherein the non-transitory memory is
configured to store an instruction and the processor is configured to execute the instruction

stored in the non-transitory memory so as to:

receive a first notification message that is sent by a base station using the second
carrier, wherein the first notification message comprises usage information of a frequency
resource of the second carrier, wherein the usage information of the frequency resource of the

second carrier comprises:

first duration information about a duration in which the frequency resource of the

second carrier is unavailable, or

second duration information about a duration in which the frequency resource of the

second carrier is available;

determine, according to the first duration information or the second duration
information in the first notification message, whether the frequency resource of the second

carrier is in an available state or in an unavailable state;
configure at least one logical channel used to carry data;

when it is determined that the frequency resource of the second carrier is in the
available state, monitor a physical downlink control channel (PDCCH) corresponding to the

second carrier; and

when it is determined that the frequency resource of the second carrier is in an

unavailable state and when the data carried by the at least one logical channel is not
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transmitted using the second carrier within a preset first period of time, stop actively

monitoring a PDCCH corresponding to the second carrier, wherein

the second carrier is a carrier on which user equipment (UE) operates on a
discontinuously occupied frequency resource of the unlicensed spectrum, and the first carrier
is a carrier on which the UE operates on a continuously occupied frequency resource of the

licensed spectrum, and

a priority of choosing the second carrier to transmit the data carried by the at least one
logical channel is higher than a priority of choosing the first carrier to transmit the data carried

by the at least one logical channel.

6. The apparatus according to claim 5, wherein the usage information of the frequency

resource of the second carrier further comprises one or more of the following information:
information about availability of the frequency resource of the second carrier;
information about unavailability of the frequency resource of the second carrier; and
information about release of the frequency resource of the second carrier.

7. The apparatus according to claim 6, wherein the information about the availability

of the frequency resource of the second carrier comprises:

scheduling indication information used by the base station to schedule the UE to

perform data transmission on the second carrier.

8. The apparatus according to claim 6, wherein when the usage information of the
frequency resource of the second carrier comprises the information about release of the

frequency resource of the second carrier, the processor is further configured to:

determine, according to the first notification message, that the frequency resource of

the second carrier is in the unavailable state; and

the processor is further configured to:
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release an occupied frequency resource of the second carrier according to the first

notification message.

9. The apparatus according to claim 5, wherein when the usage information of the
frequency resource of the second carrier comprises the first duration information about the
duration in which the frequency resource of the second carrier is unavailable, the processor is

further configured to:

determine, according to the first notification message, that the frequency resource of
the second carrier is in the unavailable state, determine the duration of the unavailable state of
the frequency resource of the second carrier, and after the duration of the unavailable state

ends, determine that the frequency resource of the second carrier is in the available state.

10. The apparatus according to claim 5, wherein when the usage information of the
frequency resource of the second carrier comprises the second duration information about the
duration in which the frequency resource of the second carrier is available, the processor is

further configured to:

determine, according to the first notification message, that the frequency resource of
the second carrier is in the available state, determine the duration of the available state of the
frequency resource of the second carrier, and after the duration of the available state ends,

determine that the frequency resource of the second carrier is in the unavailable state.
11. The apparatus according to claim 5, wherein the processor is further configured to:

when no data is transmitted on the second carrier within a preset second period of

time, stop monitoring the PDCCH corresponding to the second carrier.

12. A channel monitoring method in a network having: a first carrier and a second

carrier, and a licensed spectrum and an unlicensed spectrum, the method comprising:

receiving, by a user equipment (UE), a first notification message that is sent by a base

station using the first carrier, wherein the first notification message comprises usage
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information of a frequency resource of the second carrier, wherein the usage information of

the frequency resource of the second carrier comprises:

first duration information about a duration in which the frequency resource of

the second carrier is unavailable, or

second duration information about a duration in which the frequency resource

of the second carrier is available;

determining, by the UE according to the first duration information or the second
duration information in the first notification message, whether the frequency resource of the

second carrier is in an available state or in an unavailable state;
configuring, by the UE, at least one logical channel used to carry data;

when the UE determines that the frequency resource of the second carrier is in the
available state, monitoring a physical downlink control channel (PDCCH) corresponding to

the second carrier; and

when the UE determines that the frequency resource of the second carrier is in an
unavailable state and when the data carried by the at least one logical channel is not
transmitted using the second carried within a preset first period of time, stopping actively

monitoring a PDCCH corresponding to the second carrier, wherein

the first carrier is a carrier on which the UE operates on a continuously occupied
frequency resource of the licensed spectrum, and the second carrier is a carrier on which the
UE operates on a discontinuously occupied frequency resource of the unlicensed spectrum,

and

a priority of choosing the second carrier to transmit the data carried by the at least one
logical channel is higher than a priority of choosing the first carrier to transmit the data carried

by the at least one logical channel.
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13. The method according to claim 12, wherein the usage information of the frequency

resource of the second carrier further comprises one or more of the following information:
information about availability of the frequency resource of the second carrier;
information about unavailability of the frequency resource of the second carrier; or
5 information about release of the frequency resource of the second carrier.

14. An apparatus in a network having: a first carrier and a second carrier, and a

licensed spectrum and an unlicensed spectrum, the apparatus comprising:

a non-transitory memory and a processor, wherein the non-transitory memory is
configured to store an instruction and the processor is configured to execute the instruction

10  stored in the non-transitory memory so as to:

receive a first notification message that is sent by a base station using the first carrier,
wherein the first notification message comprises usage information of a frequency resource of
the second carrier, wherein the usage information of the frequency resource of the second

carrier comprises:

15 first duration information about a duration in which the frequency resource of the

second carrier is unavailable, or

second duration information about a duration in which the frequency resource of the

second carrier is available;

determine, according to the first duration information or the second duration
20 information in the first notification message, whether the frequency resource of the second

carrier is in an available state or in an unavailable state;

configure at least one logical channel used to carry data;
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when it is determined that the frequency resource of the second carrier is in the
available state, monitor a physical downlink control channel (PDCCH) corresponding to the

second carrier; and

when it is determined that the frequency resource of the second carrier is in an
unavailable state and when the data carried by the at least one logical channel is not
transmitted using the second carrier within a preset first period of time, stop actively

monitoring a PDCCH corresponding to the second carrier, wherein

the first carrier is a carrier on which user equipment (UE) operates on a continuously
occupied frequency resource of the licensed spectrum, and the second carrier is a carrier on
which the UE operates on a discontinuously occupied frequency resource of the unlicensed

spectrum, and

a priority of choosing the second carrier to transmit the data carried by the at least one
logical channel is higher than a priority of choosing the first carrier to transmit the data carried

by the at least one logical channel.

15. The apparatus according to claim 14, wherein the usage information of the
frequency resource of the second carrier further comprises one or more of the following

information:
information about availability of the frequency resource of the second carrier;
information about unavailability of the frequency resource of the second carrier; or

information about release of the frequency resource of the second carrier.
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