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(54) INFORMATION TRANSMISSION METHOD, BASE STATION AND USER EQUIPMENT

(57) Embodiments of the present invention provide
an information transmission method, a base station, and
user equipment, so as to properly use a spectrum. The
method includes: generating a first notification message,
where the first notification message is used to instruct
user equipment in a user equipment set to detect a com-
mon control channel of a first cell in the first cell; sending

the first notification message to the user equipment in
the user equipment set by using a second cell; and send-
ing the common control channel to the user equipment
in the user equipment set by using the first cell. According
to the information transmission method, the base station,
and the user equipment in the embodiments of the
present invention, a spectrum can be properly used.
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Description

TECHNICAL FIELD

[0001] The present invention relates to the communi-
cations field, and in particular, to an information trans-
mission method, a base station, and user equipment.

BACKGROUND

[0002] A spectrum is a basis of radio communication.
Currently, there is a design for spectrum utilization, that
is, a device in a Long Term Evolution (Long Term Long,
LTE) system and a device in a non-LTE system (such as
a wireless fidelity (Wireless Fidelity, WiFi) device) may
jointly use a shared spectrum. Specifically, in the LTE
system, the shared spectrum may be used in a form of
cell configuration. However, how to properly use the
shared spectrum in the form of cell configuration is an
urgent problem to be resolved.

SUMMARY

[0003] Embodiments of the present invention provide
an information transmission method, a base station, and
user equipment, so as to properly use a shared spectrum
in a form of cell configuration.
[0004] According to a first aspect, an information trans-
mission method is provided, including: generating a first
notification message, where the first notification mes-
sage is used to instruct user equipment in a user equip-
ment set to detect a common control channel of a first
cell in the first cell; sending the first notification message
to the user equipment in the user equipment set by using
a second cell; and sending the common control channel
to the user equipment in the user equipment set by using
the first cell.
[0005] With reference to the first aspect, in a first pos-
sible implementation manner of the first aspect, before
the sending the first notification message to the user
equipment in the user equipment set by using a second
cell, the method further includes: determining that the
first cell is in an available state.
[0006] With reference to the first possible implemen-
tation manner of the first aspect, in a second possible
implementation manner of the first aspect, after the de-
termining that the first cell is in an available state, the
method further includes: sending a preoccupied signal
over the first cell.
[0007] With reference to the first or the second possible
implementation manner of the first aspect, in a third pos-
sible implementation manner of the first aspect, the de-
termining that the first cell is in an available state includes:
determining, by means of energy detection and/or by
means of signal parsing, that the first cell is in an available
state.
[0008] With reference to the first or the second possible
implementation manner of the first aspect, in a fourth

possible implementation manner of the first aspect, the
method further includes: receiving a listening report mes-
sage sent by first user equipment in the user equipment
set when the first user equipment determines, according
to energy detection and/or signal parsing, that the first
cell is in an available state; and the determining that the
first cell is in an available state includes: determining,
according to the listening report message, that the first
cell is in an available state.
[0009] With reference to the first aspect or any one of
the first to the fourth possible implementation manners
of the first aspect, in a fifth possible implementation man-
ner of the first aspect, before the sending the first notifi-
cation message to the user equipment in the user equip-
ment set by using a second cell, the method further in-
cludes: determining that service data needs to be sent
to the user equipment in the user equipment set by using
the first cell; and after the sending the common control
channel to the user equipment in the user equipment set,
the method further includes: sending the service data to
the user equipment in the user equipment set by using
the first cell.
[0010] With reference to the first aspect or any one of
the first to the fifth possible implementation manners of
the first aspect, in a sixth possible implementation man-
ner of the first aspect, when the common control channel
includes a synchronization channel, and it is determined
that synchronization performance of the user equipment
in the user equipment set cannot meet a synchronization
requirement, the method further includes: generating a
second notification message, where the second notifica-
tion message is used to instruct the user equipment in
the user equipment set to detect the synchronization
channel of the first cell in the first cell; sending the second
notification message to the user equipment in the user
equipment set by using the second cell; and sending the
synchronization channel to the user equipment in the us-
er equipment set by using the first cell.
[0011] With reference to the first aspect or any one of
the first to the sixth possible implementation manners of
the first aspect, in a seventh possible implementation
manner of the first aspect, when common control infor-
mation carried over the common control channel is up-
dated, the method further includes: generating a third
notification message, where the third notification mes-
sage is used to instruct the user equipment in the user
equipment set to detect an updated common control
channel in the first cell, and the updated common control
channel is used to carry updated common control infor-
mation; sending the third notification message to the user
equipment in the user equipment set by using the second
cell; and sending the updated common control channel
to the user equipment in the user equipment set by using
the first cell.
[0012] With reference to the first aspect or any one of
the first to the fifth possible implementation manners of
the first aspect, in an eighth possible implementation
manner of the first aspect, the sending the common con-
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trol channel to the user equipment in the user equipment
set includes: periodically sending the common control
channel to the user equipment in the user equipment set;
and the method further includes: when it is determined
that the first cell is occupied by another device, generat-
ing a stop detection message, where the stop detection
message is used to instruct the user equipment in the
user equipment set to stop detecting the common control
channel; and sending the stop detection message to the
user equipment in the user equipment set by using the
second cell.
[0013] With reference to the eighth possible implemen-
tation manner of the first aspect, in a ninth possible im-
plementation manner of the first aspect, after the sending
the stop detection message to the user equipment in the
user equipment set by using the second cell, the method
further includes: determining that the first cell is in an
available state; generating a fourth notification message,
where the fourth notification message is used to instruct
the user equipment in the user equipment set to detect
the common control channel of the first cell in the first
cell; sending the fourth notification message to the user
equipment in the user equipment set by using the second
cell; and periodically sending the common control chan-
nel to the user equipment in the user equipment set by
using the first cell.
[0014] With reference to the first aspect or any one of
the first to the ninth possible implementation manners of
the first aspect, in a tenth possible implementation man-
ner of the first aspect, the first notification message in-
cludes information required for demodulating the com-
mon control channel.
[0015] With reference to the first aspect or any one of
the first to the tenth possible implementation manners of
the first aspect, in an eleventh possible implementation
manner of the first aspect, the common control channel
includes at least one of the synchronization channel, a
physical broadcast channel, a common control channel
that carries a system information block, and a common
control channel that carries a reference signal for per-
forming measurement.
[0016] With reference to the first aspect or any one of
the first to the eleventh possible implementation manners
of the first aspect, in a twelfth possible implementation
manner of the first aspect, the first notification message
is carried by using physical layer signaling, and is carried
in common search space of the second cell; or the first
notification message is carried by using physical layer
signaling, and is carried in user equipment-specific
search space in the user equipment set.
[0017] With reference to the first aspect or any one of
the first to the twelfth possible implementation manners
of the first aspect, in a thirteenth possible implementation
manner of the first aspect, the sending the first notification
message to the user equipment in the user equipment
set by using a second cell includes: sending the first no-
tification message to the user equipment in the user
equipment set by using a spectrum corresponding to the

second cell, where the spectrum corresponding to the
second cell is a licensed spectrum; and/or the sending
the common control channel to the user equipment in the
user equipment set by using the first cell includes: send-
ing the common control channel to the user equipment
in the user equipment set by using a spectrum corre-
sponding to the first cell, where the spectrum correspond-
ing to the first cell is an unlicensed spectrum.
[0018] According to a second aspect, an information
transmission method is provided, where the method in-
cludes: receiving a first notification message sent by a
base station over a second cell, where the first notification
message is used to instruct to detect a common control
channel of a first cell in the first cell; determining, based
on the first notification message, that the common control
channel needs to be detected in the first cell; and detect-
ing the common control channel in the first cell.
[0019] With reference to the second aspect, in a first
possible implementation manner of the second aspect,
the receiving a first notification message sent by a base
station over a second cell includes: receiving the first
notification message sent by the base station when the
base station determines that the first cell is in an available
state.
[0020] With reference to the first possible implemen-
tation manner of the second aspect, in a second possible
implementation manner of the second aspect, before the
receiving a first notification message sent by a base sta-
tion over a second cell, the method further includes: de-
termining, according to energy detection and/or signal
parsing, that the first cell is in an available state; gener-
ating a listening report message, where the listening re-
port message is used by the base station to determine
that the first cell is in an available state; and sending the
listening report message to the base station.
[0021] With reference to the second aspect, or the first
or the second possible implementation manner of the
second aspect, in a third possible implementation man-
ner of the second aspect, the method further includes:
receiving, over the first cell, service data sent by the base
station.
[0022] With reference to the second aspect or any one
of the first to the third possible implementation manners
of the second aspect, in a fourth possible implementation
manner of the second aspect, the method further in-
cludes: receiving a second notification message sent by
the base station over the second cell, where the second
notification message is sent by the base station when
the base station determines that synchronization per-
formance of user equipment cannot meet a synchroni-
zation requirement, and is used to instruct to detect the
synchronization channel of the first cell in the first cell;
and detecting the synchronization channel of the first cell
in the first cell based on the second notification message.
[0023] With reference to the second aspect or any one
of the first to the fourth possible implementation manners
of the second aspect, in a fifth possible implementation
manner of the second aspect, the method further in-
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cludes: receiving a third notification message sent by the
base station over the second cell, where the third notifi-
cation message is sent by the base station when the base
station determines that common control information car-
ried over the common control channel is updated, and
the third notification message is used to instruct to detect
an updated common control channel of the first cell in
the first cell, and the updated common control channel
is used to carry updated common control information;
and detecting the updated common control channel in
the first cell based on the third notification message.
[0024] With reference to the second aspect or any one
of the first to the third possible implementation manners
of the second aspect, in a sixth possible implementation
manner of the second aspect, the detecting the common
control channel in the first cell includes: periodically de-
tecting the common control channel in the first cell; re-
ceiving a stop detection message sent by the base station
over the second cell, where the stop detection message
is sent by the base station when the base station deter-
mines that the first cell is occupied by another device,
and is used to instruct to stop detecting the common con-
trol channel; and stopping, based on the stop detection
message, detecting the common control channel in the
first cell.
[0025] With reference to the sixth possible implemen-
tation manner of the second aspect, in a seventh possible
implementation manner of the second aspect, after the
stopping detecting the common control channel in the
first cell, the method further includes: receiving a fourth
notification message sent by the base station when the
base station determines that the first cell is in an available
state, where the fourth notification message is used to
instruct to detect the common control channel of the first
cell in the first cell; and periodically detecting the common
control channel in the first cell based on the fourth noti-
fication message.
[0026] With reference to the second aspect or any one
of the first to the seventh possible implementation man-
ners of the second aspect, in an eighth possible imple-
mentation manner of the second aspect, the first notifi-
cation message carries information required for demod-
ulating the common control channel; the determining that
the common control channel needs to be detected in the
first cell includes: determining that the common control
channel needs to be detected in the first cell based on
the information required for demodulating the common
control channel; and the detecting the common control
channel in the first cell includes: detecting the common
control channel in the first cell based on the information
required for demodulating the common control channel.
[0027] With reference to the second aspect or any one
of the first to the seventh possible implementation man-
ners of the second aspect, in a ninth possible implemen-
tation manner of the second aspect, the detecting the
common control channel in the first cell includes: detect-
ing the common control channel in the first cell by means
of blind detection.

[0028] With reference to the second aspect or any one
of the first to the ninth possible implementation manners
of the second aspect, in a tenth possible implementation
manner of the second aspect, the common control chan-
nel includes at least one of the synchronization channel,
a physical broadcast channel, a common control channel
that carries a system information block, and a common
control channel that carries a reference signal for per-
forming measurement.
[0029] With reference to the tenth possible implemen-
tation manner of the second aspect, in an eleventh pos-
sible implementation manner of the second aspect, when
the common control channel includes the common con-
trol channel that carries the reference signal for perform-
ing measurement, the method further includes: perform-
ing channel state information CSI measurement and/or
radio resource management RRM measurement accord-
ing to the reference signal for performing measurement.
[0030] With reference to the second aspect or any one
of the first to the eleventh possible implementation man-
ners of the second aspect, in a twelfth possible imple-
mentation manner of the second aspect, the first notifi-
cation message is carried by using physical layer sign-
aling, and is carried in common search space of the sec-
ond cell; or the first notification message is carried by
using physical layer signaling, and is carried in user
equipment-specific search space.
[0031] With reference to the second aspect or any one
of the first to the twelfth possible implementation manners
of the second aspect, in a thirteenth possible implemen-
tation manner of the second aspect, the receiving a first
notification message sent by a base station over a second
cell includes: receiving the first notification message sent
by the base station on a spectrum corresponding to the
second cell, where the spectrum corresponding to the
second cell is a licensed spectrum; and/or the determin-
ing that the common control channel needs to be detect-
ed in the first cell includes: determining that the common
control channel needs to be detected on a spectrum cor-
responding to the first cell; and the detecting the common
control channel in the first cell includes: detecting the
common control channel on the spectrum corresponding
to the first cell, where the spectrum corresponding to the
first cell is an unlicensed spectrum.
[0032] According to a third aspect, a base station is
provided, including: a generation unit, configured to gen-
erate a first notification message, where the first notifi-
cation message is used to instruct user equipment in a
user equipment set to detect a common control channel
of a first cell in the first cell; and a sending unit, configured
to send, by using a second cell, the first notification mes-
sage generated by the generation unit to the user equip-
ment in the user equipment set; where the sending unit
is further configured to send the common control channel
to the user equipment in the user equipment set by using
the first cell.
[0033] With reference to the third aspect, in a first pos-
sible implementation manner of the third aspect, the first
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determining unit is configured to: before the sending unit
sends the first notification message to the user equip-
ment in the user equipment set by using the second cell,
determine that the first cell is in an available state.
[0034] With reference to the first possible implemen-
tation manner of the third aspect, in a second possible
implementation manner of the third aspect, the sending
unit is further configured to: after the first determining unit
determines that the first cell is in an available state, send
a preoccupied signal over the first cell.
[0035] With reference to the first or the second possible
implementation manner of the third aspect, in a third pos-
sible implementation manner of the third aspect, the base
station further includes a receiving unit, and the first de-
termining unit is specifically configured to determine, by
performing energy detection and/or signal parsing on a
signal received by the receiving unit, that the first cell is
in an available state.
[0036] With reference to the first or the second possible
implementation manner of the third aspect, in a fourth
possible implementation manner of the third aspect, the
base station further includes: a receiving unit, configured
to receive a listening report message sent by first user
equipment in the user equipment set when the first user
equipment determines, according to energy detection
and/or signal parsing, that the first cell is in an available
state; and the first determining unit is specifically config-
ured to determine, according to the listening report mes-
sage received by the receiving unit, that the first cell is
in an available state.
[0037] With reference to the third aspect or any one of
the first to the fourth possible implementation manners
of the third aspect, in a fifth possible implementation man-
ner of the third aspect, the base station further includes
a second determining unit, and the second determining
unit is specifically configured to: before the sending unit
sends the first notification message to the user equip-
ment in the user equipment set by using the second cell,
determine that the sending unit needs to send service
data to the user equipment in the user equipment set by
using the first cell; and the sending unit is further config-
ured to: after sending the common control channel to the
user equipment in the user equipment set, send the serv-
ice data to the user equipment in the user equipment set
by using the first cell.
[0038] With reference to the third aspect or any one of
the first to the fifth possible implementation manners of
the third aspect, in a sixth possible implementation man-
ner of the third aspect, the base station further includes
a third determining unit, and the third determining unit is
configured to: when the common control channel in-
cludes a synchronization channel, determine whether
synchronization performance of the user equipment in
the user equipment set can meet a synchronization re-
quirement; the generation unit is further configured to:
when the third determining unit determines that the syn-
chronization performance of the user equipment in the
user equipment set cannot meet the synchronization re-

quirement, generate a second notification message,
where the second notification message is used to instruct
the user equipment in the user equipment set to detect
the synchronization channel of the first cell in the first
cell; and the sending unit is further configured to send,
by using the second cell, the second notification message
generated by the generation unit to the user equipment
in the user equipment set, and send the synchronization
channel to the user equipment in the user equipment set
by using the first cell.
[0039] With reference to the third aspect or any one of
the first to the sixth possible implementation manners of
the third aspect, in a seventh possible implementation
manner of the third aspect, the base station further in-
cludes a fourth determining unit, and the fourth determin-
ing unit is configured to determine that common control
information carried over the common control channel is
updated; the generation unit is further configured to: after
the fourth determining unit determines that the common
control information carried over the common control
channel is updated, generate a third notification mes-
sage, where the third notification message is used to in-
struct the user equipment in the user equipment set to
detect an updated common control channel of the first
cell in the first cell, and the updated common control
channel is used to carry updated common control infor-
mation; and the sending unit is further configured to send,
by using the second cell, the third notification message
generated by the generation unit to the user equipment
in the user equipment set, and send the updated common
control channel to the user equipment in the user equip-
ment set by using the first cell.
[0040] With reference to the third aspect or any one of
the first to the fifth possible implementation manners of
the third aspect, in an eighth possible implementation
manner of the third aspect, the sending unit is specifically
configured to periodically send the common control chan-
nel to the user equipment in the user equipment set; the
generation unit is further configured to: when the first
determining unit determines that the first cell is occupied
by another device, generate a stop detection message,
where the stop detection message is used to instruct the
user equipment in the user equipment set to stop detect-
ing the common control channel; and the sending unit is
further configured to send the stop detection message
to the user equipment in the user equipment set by using
the second cell.
[0041] With reference to the eighth possible implemen-
tation manner of the third aspect, in a ninth possible im-
plementation manner of the third aspect, the generation
unit is further configured to: after the sending unit sends
the stop detection message, and the first determining
unit determines that the first cell is in an available state,
generate a fourth notification message, where the four
notification message is used to instruct the user equip-
ment in the user equipment set to detect the common
control channel of the first cell in the first cell; and the
sending unit is further configured to send the fourth no-
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tification message generated by the generation unit, and
periodically send the common control channel to the user
equipment in the user equipment set by using the first cell.
[0042] With reference to the third aspect or any one of
the first to the ninth possible implementation manners of
the third aspect, in a tenth possible implementation man-
ner of the third aspect, the first notification message gen-
erated by the generation unit includes information re-
quired for demodulating the common control channel.
[0043] With reference to the third aspect or any one of
the first to the tenth possible implementation manners of
the third aspect, in an eleventh possible implementation
manner of the third aspect, the common control channel
includes at least one of the synchronization channel, a
physical broadcast channel, a common control channel
that carries a system information block, and a common
control channel that carries a reference signal for per-
forming measurement.
[0044] With reference to the third aspect or any one of
the first to the eleventh possible implementation manners
of the third aspect, in a twelfth possible implementation
manner of the third aspect, the first notification message
is carried by using physical layer signaling, and is carried
in common search space of the second cell; or the first
notification message is carried by using physical layer
signaling, and is carried in user equipment-specific
search space in the user equipment set.
[0045] With reference to the third aspect or any one of
the first to the twelfth possible implementation manners
of the third aspect, in a thirteenth possible implementa-
tion manner of the third aspect, the sending unit is spe-
cifically configured to send, by using a spectrum corre-
sponding to the second cell, the first notification message
generated by the generation unit to the user equipment
in the user equipment set, where the spectrum corre-
sponding to the second cell is a licensed spectrum; and/or
the sending unit is specifically configured to send the
common control channel to the user equipment in the
user equipment set by using a spectrum corresponding
to the first cell, where the spectrum corresponding to the
first cell is an unlicensed spectrum.
[0046] According to a fourth aspect, user equipment is
provided, including: a receiving unit, configured to re-
ceive a first notification message sent by a base station
over a second cell, where the first notification message
is used to instruct to detect a common control channel
of a first cell in the first cell; a determining unit, configured
to determine, based on the first notification message re-
ceived by the receiving unit, that a detection unit needs
to detect the common control channel in the first cell; and
the detection unit, configured to detect the common con-
trol channel in the first cell.
[0047] With reference to the fourth aspect, in a first
possible implementation manner of the fourth aspect, the
receiving unit is specifically configured to receive the first
notification message sent by the base station when the
base station determines that the first cell is in an available
state.

[0048] With reference to the first possible implemen-
tation manner of the fourth aspect, in a second possible
implementation manner of the fourth aspect, the deter-
mining unit is further configured to determine, according
to energy detection and/or signal parsing, that the first
cell is in an available state; and the user equipment fur-
ther includes a generation unit and a sending unit, where
the generation unit is configured to: after the determining
unit determines that the first cell is in an available state,
generate a listening report message, where the listening
report message is used by the base station to determine
that the first cell is in an available state; and the sending
unit is configured to send the listening report message
generated by the generation unit to the base station.
[0049] With reference to the fourth aspect, or the first
or the second possible implementation manner of the
fourth aspect, in a third possible implementation manner
of the fourth aspect, the receiving unit is further config-
ured to receive, over the first cell, service data sent by
the base station.
[0050] With reference to the fourth aspect or any one
of the first to the third possible implementation manners
of the fourth aspect, in a fourth possible implementation
manner of the fourth aspect, the receiving unit is further
configured to receive a second notification message sent
by the base station on a spectrum corresponding to the
first cell, where the second notification message is sent
by the base station when the base station determines
that synchronization performance of the user equipment
cannot meet a synchronization requirement, and is used
to instruct to detect the synchronization channel of a
spectrum corresponding to the second cell on the spec-
trum corresponding to the second cell; the determining
unit is further configured to determine, based on the sec-
ond notification message received by the receiving unit,
that the detection unit needs to detect the synchroniza-
tion channel of the spectrum corresponding to the second
cell on the spectrum corresponding to the second cell;
and the detection unit is further configured to detect the
synchronization channel of the spectrum corresponding
to the second cell on the spectrum corresponding to the
second cell.
[0051] With reference to the fourth aspect or any one
of the first to the fourth possible implementation manners
of the fourth aspect, in a fifth possible implementation
manner of the fourth aspect, the receiving unit is further
configured to receive a third notification message sent
by the base station over the second cell, where the third
notification message is sent by the base station when
the base station determines that common control infor-
mation carried over the common control channel is up-
dated, and the third notification message is used to in-
struct to detect an updated common control channel of
the first cell in the first cell, and the updated common
control channel is used to carry updated common control
information; the determining unit is further configured to
determine, based on the third notification message re-
ceived by the receiving unit, that the detection unit needs
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to detect the updated common control channel in the first
cell; and the detection unit is further configured to detect
the updated common control channel in the first cell.
[0052] With reference to the fourth aspect or any one
of the first to the third possible implementation manners
of the fourth aspect, in a sixth possible implementation
manner of the fourth aspect, the detection unit is specif-
ically configured to periodically detect the common con-
trol channel in the first cell based on the first notification
message received by the receiving unit; the receiving
unit is further configured to receive a stop detection mes-
sage sent by the base station over the second cell, where
the stop detection message is sent by the base station
when the base station determines that the first cell is
occupied by another device, and is used to instruct to
stop detecting the common control channel; the deter-
mining unit is further configured to determine, based on
the stop detection message received by the receiving
unit, that the detection unit needs to stop detecting the
common control channel in the first cell; and the detection
unit is further configured to stop detecting the common
control channel in the first cell.
[0053] With reference to the sixth possible implemen-
tation manner of the fourth aspect, in a seventh possible
implementation manner of the fourth aspect, the receiv-
ing unit is further configured to: after detecting the com-
mon control channel stops in the first cell, receive a fourth
notification message sent by the base station when the
base station determines that the first cell is in an available
state, where the fourth notification message is used to
instruct to detect the common control channel of the first
cell in the first cell; the determining unit is further config-
ured to determine, based on the fourth notification mes-
sage received by the receiving unit, that the detection
unit needs to periodically detect the common control
channel in the first cell; and the detection unit is further
configured to periodically detect the common control
channel in the first cell.
[0054] With reference to the fourth aspect or any one
of the first to the seventh possible implementation man-
ners of the fourth aspect, in an eighth possible implemen-
tation manner of the fourth aspect, the first notification
message carries information required for demodulating
the common control channel; and the determining unit is
specifically configured to determine, based on the first
notification message, that the detection unit needs to de-
tect the common control channel in the first cell based
on the information required for demodulating the com-
mon control channel; and the detection unit is specifically
configured to detect the common control channel in the
first cell based on the information required for demodu-
lating the common control channel.
[0055] With reference to the fourth aspect or any one
of the first to the seventh possible implementation man-
ners of the fourth aspect, in a ninth possible implemen-
tation manner of the fourth aspect, the determining unit
is configured to determine, based on the first notification
message received by the receiving unit, that the detection

unit needs to detect the common control channel in the
first cell by means of blind detection; and the detection
unit is specifically configured to detect the common con-
trol channel in the first cell by means of blind detection.
[0056] With reference to the fourth aspect or any one
of the first to the ninth possible implementation manners
of the fourth aspect, in a tenth possible implementation
manner of the fourth aspect, the common control channel
includes at least one of the synchronization channel, a
physical broadcast channel, a common control channel
that carries a system information block, and a common
control channel that carries a reference signal for per-
forming measurement.
[0057] With reference to the tenth possible implemen-
tation manner of the fourth aspect, in an eleventh possible
implementation manner of the fourth aspect, the user
equipment further includes a measurement unit, and the
measurement unit is configured to: when the common
control channel detected by the detection unit includes
the common control channel that carries the reference
signal for performing measurement, perform channel
state information CSI measurement and/or radio re-
source management RRM measurement according to
the reference signal for performing measurement.
[0058] With reference to the fourth aspect or any one
of the first to the eleventh possible implementation man-
ners of the fourth aspect, in a twelfth possible implemen-
tation manner of the fourth aspect, the first notification
message is carried by using physical layer signaling, and
is carried in common search space of the second cell; or
the first notification message is carried by using physical
layer signaling, and is carried in user equipment-specific
search space.
[0059] With reference to the fourth aspect or any one
of the first to the twelfth possible implementation manners
of the fourth aspect, in a thirteenth possible implemen-
tation manner of the fourth aspect, the receiving unit is
specifically configured to receive the first notification
message sent by the base station on a spectrum corre-
sponding to the second cell, where the spectrum corre-
sponding to the second cell is a licensed spectrum; and/or
the determining unit is specifically configured to deter-
mine that the detection unit needs to detect the common
control channel on a spectrum corresponding to the first
cell; and the detection unit is specifically configured to
detect the common control channel on the spectrum cor-
responding to the first cell, where the spectrum corre-
sponding to the first cell is an unlicensed spectrum.
[0060] According to a fifth aspect, a base station is pro-
vided, including a processor and a transmitter; where the
processor is configured to generate a first notification
message, where the first notification message is used to
instruct user equipment in the user equipment set to de-
tect a common control channel of a first cell in the first
cell; and the transmitter is configured to send, by using
a second cell, the first notification message generated
by the processor to the user equipment in the user equip-
ment set, and send the common control channel to the
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user equipment in the user equipment set by using the
first cell.
[0061] With reference to the fifth aspect, in a first pos-
sible implementation manner of the fifth aspect, before
the transmitter sends the first notification message to the
user equipment in the user equipment set by using the
second cell, the processor is further configured to deter-
mine that the first cell is in an available state.
[0062] With reference to the first possible implemen-
tation manner of the fifth aspect, in a second possible
implementation manner of the fifth aspect, the transmitter
is further configured to: after the processor determines
that the first cell is in an available state, send a preoccu-
pied signal over the first cell.
[0063] With reference to the first or the second possible
implementation manner of the fifth aspect, in a third pos-
sible implementation manner of the fifth aspect, the base
station further includes a receiver, and the processor is
specifically configured to determine, by performing en-
ergy detection and/or signal parsing on a signal received
by the receiver, that the first cell is in an available state.
[0064] With reference to the first or the second possible
implementation manner of the fifth aspect, in a fourth
possible implementation manner of the fifth aspect, the
base station further includes a receiver, where the re-
ceiver is configured to receive a listening report message
sent by first user equipment in the user equipment set
when the first user equipment determines, according to
energy detection and/or signal parsing, that the first cell
is in an available state; and the processor is specifically
configured to determine, according to the listening report
message received by the receiver, that the first cell is in
an available state.
[0065] With reference to the fifth aspect or any one of
the first to the fourth possible implementation manners
of the fifth aspect, in a fifth possible implementation man-
ner of the fifth aspect, the processor is further configured
to: before the transmitter sends the first notification mes-
sage to the user equipment in the user equipment set by
using the second cell, determine that service data needs
to be sent to the user equipment in the user equipment
set by using the first cell; and the transmitter is further
configured to: after sending the common control channel
to the user equipment in the user equipment set, send
the service data to the user equipment in the user equip-
ment set by using the first cell.
[0066] With reference to the fifth aspect or any one of
the first to the fifth possible implementation manners of
the fifth aspect, in a sixth possible implementation man-
ner of the fifth aspect, the processor is further configured
to: when the common control channel includes a syn-
chronization channel, determine whether synchroniza-
tion performance of the user equipment in the user equip-
ment set can meet a synchronization requirement; and
when determining that the synchronization performance
of the user equipment in the user equipment set cannot
meet the synchronization requirement, generate a sec-
ond notification message, where the second notification

message is used to instruct the user equipment in the
user equipment set to detect the synchronization channel
of the first cell in the first cell; and the transmitter is further
configured to send, by using the second cell, the second
notification message generated by the processor to the
user equipment in the user equipment set, and send the
synchronization channel to the user equipment in the us-
er equipment set by using the first cell.
[0067] With reference to the fifth aspect or any one of
the first to the sixth possible implementation manners of
the fifth aspect, in a seventh possible implementation
manner of the fifth aspect, the processor is further con-
figured to determine that common control information
carried over the common control channel is updated, and
generate a third notification message, where the third
notification message is used to instruct the user equip-
ment in the user equipment set to detect an updated com-
mon control channel of the first cell in the first cell, and
the updated common control channel is used to carry
updated common control information; and the transmitter
is further configured to send, by using the second cell,
the third notification message generated by the proces-
sor to the user equipment in the user equipment set, and
send the updated common control channel to the user
equipment in the user equipment set by using the first cell.
[0068] With reference to the fifth aspect or any one of
the first to the fifth possible implementation manners of
the fifth aspect, in an eighth possible implementation
manner of the fifth aspect, the transmitter is specifically
configured to periodically send the common control chan-
nel to the user equipment in the user equipment set; the
processor is further configured to determine whether the
first cell is occupied by another device, and when the
processor determines that the first cell is occupied by the
another device, generate a stop detection message,
where the stop detection message is used to instruct the
user equipment in the user equipment set to stop detect-
ing the common control channel; and the transmitter is
further configured to send, by using the second cell, the
stop detection message generated by the processor to
the user equipment in the user equipment set.
[0069] With reference to the eighth possible implemen-
tation manner of the fifth aspect, in a ninth possible im-
plementation manner of the fifth aspect, the processor is
further configured to: after the transmitter sends the stop
detection message, determine that the first cell is in an
available state, and generate a fourth notification mes-
sage, where the fourth notification message is used to
instruct the user equipment in the user equipment set to
detect the common control channel of the first cell in the
first cell; and the transmitter is further configured to send,
by using the second cell, the fourth notification message
generated by the processor to the user equipment in the
user equipment set, and periodically send the common
control channel to the user equipment in the user equip-
ment set by using the first cell.
[0070] With reference to the fifth aspect or any one of
the first to the ninth possible implementation manners of
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the fifth aspect, in a tenth possible implementation man-
ner of the fifth aspect, the first notification message gen-
erated by the processor includes information required for
demodulating the common control channel.
[0071] With reference to the fifth aspect or any one of
the first to the tenth possible implementation manners of
the fifth aspect, in an eleventh possible implementation
manner of the fifth aspect, the common control channel
includes at least one of the synchronization channel, a
physical broadcast channel, a common control channel
that carries a system information block, and a common
control channel that carries a reference signal for per-
forming measurement.
[0072] With reference to the fifth aspect or any one of
the first to the eleventh possible implementation manners
of the fifth aspect, in a twelfth possible implementation
manner of the fifth aspect, the first notification message
is carried by using physical layer signaling, and is carried
in common search space of the second cell; or the first
notification message is carried by using physical layer
signaling, and is carried in user equipment-specific
search space in the user equipment set.
[0073] With reference to the fifth aspect or any one of
the first to the twelfth possible implementation manners
of the fifth aspect, in a thirteenth possible implementation
manner of the fifth aspect, the transmitter is specifically
configured to send, by using a spectrum corresponding
to the second cell, the first notification message gener-
ated by processor to the user equipment in the user
equipment set, where the spectrum corresponding to the
second cell is a licensed spectrum; and/or the transmitter
is specifically configured to send the common control
channel to the user equipment in the user equipment set
by using a spectrum corresponding to the first cell, where
the spectrum corresponding to the first cell is an unli-
censed spectrum.
[0074] According to a sixth aspect, user equipment is
provided, including: a receiver, configured to receive a
first notification message sent by a base station over a
second cell, where the first notification message is used
to instruct to detect a common control channel of a first
cell in the first cell; and a processor, configured to deter-
mine, based on the first notification message received
by the receiver, that the common control channel needs
to be detected in the first cell by using the receiver; where
the processor is further configured to detect the common
control channel in the first cell by using the receiver.
[0075] With reference to the sixth aspect, in a first pos-
sible implementation manner of the sixth aspect, the re-
ceiver is specifically configured to:

receive the first notification message sent by the
base station when the base station determines that
the first cell is in an available state.

[0076] With reference to the first possible implemen-
tation manner of the sixth aspect, in a second possible
implementation manner of the sixth aspect, the processor

is further configured to determine, by performing energy
detection and/or signal parsing on a signal received by
the receiver, that the first cell is in an available state, and
generate a listening report message, where the listening
report message is used to indicate that the first cell is in
an available state; and the user equipment further in-
cludes a transmitter, where the transmitter is configured
to: when the processor determines that the first cell is in
an available state, send the listening report message to
the base station.
[0077] With reference to the sixth aspect or the first or
the second possible implementation manner of the sixth
aspect, in a third possible implementation manner of the
sixth aspect, the receiver is further configured to receive,
over the first cell, service data sent by the base station.
[0078] With reference to the sixth aspect or any one of
the first to the third possible implementation manners of
the sixth aspect, in a fourth possible implementation man-
ner of the sixth aspect, the receiver is further configured
to receive a second notification message sent by the base
station over the second cell, where the second notifica-
tion message is sent by the base station when the base
station determines that synchronization performance of
the user equipment cannot meet a synchronization re-
quirement, and is used to instruct to detect the synchro-
nization channel of the first cell in the first cell; the proc-
essor is further configured to determine, based on the
second notification message received by the receiver,
that the synchronization channel of the first cell needs to
be detected in the first cell by using the receiver; and the
processor is further configured to detect the synchroni-
zation channel of the first cell in the first cell by using the
receiver.
[0079] With reference to the sixth aspect or any one of
the first to the fourth possible implementation manners
of the sixth aspect, in a fifth possible implementation man-
ner of the sixth aspect, the receiver is further configured
to receive a third notification message sent by the base
station over the second cell, where the third notification
message is sent by the base station when the base sta-
tion determines that common control information carried
over the common control channel is updated, and the
third notification message is used to instruct to detect an
updated common control channel of the first cell in the
first cell, and the updated common control channel is
used to carry updated common control information; the
processor is further configured to determine, based on
the third notification message received by the receiver,
that the updated common control channel needs to be
detected in the first cell by using the receiver; and the
processor is further configured to detect the updated
common control channel of the first cell in the first cell by
using the processor.
[0080] With reference to the sixth aspect or any one of
the first to the third possible implementation manners of
the sixth aspect, in a sixth possible implementation man-
ner of the sixth aspect, the processor is specifically con-
figured to determine, based on the first notification mes-
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sage received by the receiver, that the common control
channel needs to be periodically detected in the first cell
by using the receiver; the processor is specifically con-
figured to periodically detect the common control channel
in the first cell by using the receiver; the receiver is further
configured to receive a stop detection message sent by
the base station over the second cell, where the stop
detection message is sent by the base station when the
base station determines that the first cell is occupied by
another device, and is used to instruct to stop detecting
the common control channel; the processor is further
configured to determine, based on the stop detection
message received by the receiver, that detecting the
common control channel in the first cell by using the re-
ceiver needs to stop; and the processor is further config-
ured to stop detecting, by using the receiver, the common
control channel in the first cell.
[0081] With reference to the sixth possible implemen-
tation manner of the sixth aspect, in a seventh possible
implementation manner of the sixth aspect, the receiver
is further configured to: after the processor stops detect-
ing the common control channel in the first cell by using
the receiver, receive a fourth notification message sent
by the base station when the base station redetermines
that the first cell is in an available state, where the fourth
notification message is used to instruct to detect the com-
mon control channel of the first cell in the first cell; the
processor is further configured to determine, based on
the fourth notification message received by the receiver,
that the common control channel needs to be periodically
detected in the first cell by using the receiver; and the
processor is further configured to periodically detect the
common control channel in the first cell by using the re-
ceiver.
[0082] With reference to the sixth aspect or any one of
the first to the seventh possible implementation manners
of the sixth aspect, in an eighth possible implementation
manner of the sixth aspect, the first notification message
carries information required for demodulating the com-
mon control channel; the processor is specifically con-
figured to determine, based on the first notification mes-
sage received by the receiver, that the common control
channel needs to be detected in the first cell by using the
receiver and based on the information required for de-
modulating the common control channel; and the proc-
essor is further specifically configured to detect the com-
mon control channel in the first cell by using the receiver
and based on the information required for demodulating
the common control channel.
[0083] With reference to the sixth aspect or any one of
the first to the seventh possible implementation manners
of the sixth aspect, in a ninth possible implementation
manner of the sixth aspect, the processor is specifically
configured to detect the common control channel in the
first cell by using the receiver, by means of blind detec-
tion, and based on the first notification message received
by the receiver.
[0084] With reference to the sixth aspect or any one of

the first to the ninth possible implementation manners of
the sixth aspect, in a tenth possible implementation man-
ner of the sixth aspect, the common control channel in-
cludes at least one of the synchronization channel, a
physical broadcast channel, a common control channel
that carries a system information block, and a common
control channel that carries a reference signal for per-
forming measurement.
[0085] With reference to the tenth possible implemen-
tation manner of the sixth aspect, in an eleventh possible
implementation manner of the sixth aspect, when the
common control channel detected by the processor by
using the receiver includes the common control channel
that carries the reference signal for performing measure-
ment, the processor is further configured to perform
channel state information CSI measurement and/or radio
resource management RRM measurement according to
the reference signal for performing measurement.
[0086] With reference to the sixth aspect or any one of
the first to the eleventh possible implementation manners
of the sixth aspect, in a twelfth possible implementation
manner of the sixth aspect, the first notification message
is carried by using physical layer signaling, and is carried
in common search space of the second cell; or the first
notification message is carried by using physical layer
signaling, and is carried in user equipment-specific
search space.
[0087] With reference to the sixth aspect or any one of
the first to the twelfth possible implementation manners
of the sixth aspect, in a thirteenth possible implementa-
tion manner of the sixth aspect, the receiver is specifically
configured to receive the first notification message sent
by the base station on a spectrum corresponding to the
second cell, where the spectrum corresponding to the
second cell is a licensed spectrum; and/or the processor
is specifically configured to determine that the common
control channel needs to be detected on a spectrum cor-
responding to the first cell by using the receiver, and de-
tect the common control channel in the first cell by using
the receiver, where the spectrum corresponding to the
first cell is an unlicensed spectrum.
[0088] Therefore, in the embodiments of the present
invention, a notification message used to instruct to de-
tect a common control channel in a first cell is sent to
user equipment by using a second cell, which can notify
in time the user equipment that the first cell is used, and
specifically, notify the user equipment that a base station
needs to send the common control channel over the first
cell; the base station sends the common control channel
over the first cell, so that the user equipment detects the
common control channel in the first cell; and the user
equipment can acquire common control information of
the first cell by demodulating the common control chan-
nel, so as to provide necessary information for subse-
quent possible service data demodulation. Therefore, a
shared spectrum can be properly used in a form of cell
configuration.
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BRIEF DESCRIPTION OF DRAWINGS

[0089] To describe the technical solutions in the em-
bodiments of the present invention more clearly, the fol-
lowing briefly introduces the accompanying drawings re-
quired for describing the embodiments or the prior art.
Apparently, the accompanying drawings in the following
description show merely some embodiments of the
present invention, and a person of ordinary skill in the art
may still derive other drawings from these accompanying
drawings without creative efforts.

FIG. 1 is a flowchart of an information transmission
method according to an embodiment of the present
invention;
FIG. 2 is a schematic flowchart of an information
transmission method according to an embodiment
of the present invention;
FIG. 3 is a schematic diagram of utilization of time-
frequency resources according to another embodi-
ment of the present invention;
FIG. 4 is a schematic diagram of utilization of time-
frequency resources according to another embodi-
ment of the present invention;
FIG. 5 is a schematic diagram of utilization of time-
frequency resources according to another embodi-
ment of the present invention;
FIG. 6 is a schematic diagram of utilization of time-
frequency resources according to another embodi-
ment of the present invention;
FIG. 7 is a schematic diagram of utilization of time-
frequency resources according to another embodi-
ment of the present invention;
FIG. 8 is a schematic diagram of utilization of time-
frequency resources according to another embodi-
ment of the present invention;
FIG. 9 is a schematic flowchart of an information
transmission method according to another embodi-
ment of the present invention;
FIG. 10 is a schematic block diagram of a base sta-
tion according to another embodiment of the present
invention;
FIG. 11 is a schematic block diagram of a base sta-
tion according to another embodiment of the present
invention;
FIG. 12 is a schematic block diagram of user equip-
ment according to another embodiment of the
present invention;
FIG. 13 is a schematic block diagram of user equip-
ment according to another embodiment of the
present invention;
FIG. 14 is a schematic block diagram of a base sta-
tion according to another embodiment of the present
invention;
FIG. 15 is a schematic block diagram of a base sta-
tion according to another embodiment of the present
invention;
FIG. 16 is a schematic block diagram of user equip-

ment according to another embodiment of the
present invention; and
FIG. 17 is a schematic block diagram of user equip-
ment according to another embodiment of the
present invention.

DESCRIPTION OF EMBODIMENTS

[0090] The following clearly and completely describes
the technical solutions in the embodiments of the present
invention with reference to the accompanying drawings
in the embodiments of the present invention. Apparently,
the described embodiments are some but not all of the
embodiments of the present invention. All other embod-
iments obtained by a person of ordinary skill in the art
based on the embodiments of the present invention with-
out creative efforts shall fall within the protection scope
of the present invention.
[0091] FIG. 1 is a schematic flowchart of an information
transmission method 100 according to an embodiment
of the present invention. The method 100 may be exe-
cuted by a base station. As shown in FIG. 1, the method
100 may include:

S110. Generate a first notification message, where
the first notification message is used to instruct user
equipment in a user equipment set to detect a com-
mon control channel of a first cell in the first cell.
S120. Send the first notification message to the user
equipment in the user equipment set by using a sec-
ond cell.
S130. Send the common control channel to the user
equipment in the user equipment set by using the
first cell.

[0092] When determining that the common control
channel of the first cell needs to be sent, the base station
may send a notification message to the user equipment
in the user equipment set by using the second cell, so
as to instruct the user equipment in the user equipment
set to detect the common control channel of the first cell
in the first cell; and the base station may send the com-
mon control channel to the user equipment in the user
equipment set by using the first cell, so that the user
equipment in the user equipment set can detect the com-
mon control channel of the first cell in the first cell ac-
cording to the notification message. Therefore, a shared
spectrum can be properly used in a form of cell configu-
ration.
[0093] Therefore, in this embodiment of the present
invention, a notification message used to instruct to de-
tect a common control channel in a first cell is sent to
user equipment by using a second cell, which can notify
in time the user equipment that the first cell is used, and
specifically, notify the user equipment that a base station
needs to send the common control channel over the first
cell; the base station sends the common control channel
over the first cell, so that the user equipment detects the
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common control channel in the first cell; and the user
equipment can acquire common control information of
the first cell by demodulating the common control chan-
nel, so as to provide necessary information for subse-
quent possible service data demodulation.
[0094] Optionally, the second cell mentioned in this
embodiment of the present invention may be a primary
cell (Primary cell, PCell) corresponding to the base sta-
tion and/or the user equipment, and the first cell may be
a secondary cell (Secondary cell, SCell) corresponding
to the base station and/or the user equipment. In this
embodiment of the present invention, sending a message
(which may be specifically a first notification message, a
second notification message, a third notification mes-
sage, a fourth notification message, or a fifth notification
message mentioned in the following) by using the second
cell is sending the message by using a spectrum corre-
sponding to the second cell. Sending a channel (which
may be specifically the common control channel or a
channel used to carry service data) by using the first cell
is sending the channel by using a spectrum correspond-
ing to the first cell. The spectrum corresponding to the
first cell may be an unlicensed (unlicensed) spectrum,
and/or the spectrum corresponding to the second cell
may be a licensed (licensed) spectrum. The spectrum
corresponding to the first cell may be a shared spectrum
jointly used by a device in an LTE system and another
device, where the another device may be a Wifi device.
The unlicensed spectrum may also be understood as a
free spectrum, such as a spectrum used by an existing
Wifi device. The licensed spectrum may be understood
as a sold spectrum.
[0095] Optionally, the second cell and the first cell may
belong to a same base station. For example, both the
second cell and the first cell may belong to a same macro
base station. The second cell and the first cell may also
belong to different base stations. For example, the sec-
ond cell belongs to a macro base station, and the first
cell belongs to a base station (which is a base station
with low transmit power) corresponding to a small cell
(small cell). The small cell herein may include: a metro
cell (Metro cell), a micro cell (Micro cell), a pico cell (Pico
cell), a femto cell (Femto cell), a wireless local area net-
work (Wireless Local Area Networks, WLAN) that uses
a wireless fidelity (Wireless Fidelity, Wi-Fi) technology,
and the like. These small cells feature a small coverage
area and low transmit power, and are capable of provid-
ing a high-speed data transmission service.
[0096] When the second cell and the first cell belong
to a same base station, the base station may directly
configure and/or activate the first cell for the user equip-
ment as a secondary cell; or the base station may con-
figure and/or activate the first cell for the user equipment
as a secondary cell after confirming that the first cell is
in an available state; or the base station may first config-
ure the first cell for the user equipment as a secondary
cell, and then activate the first cell for the user equipment
as the secondary cell after determining that the first cell

is in an available state. When the second cell and the
first cell belong to different base stations, a base station
to which the second cell belongs may directly configure
and/or activate the first cell for the user equipment as a
secondary cell; or a base station to which the second cell
belongs may learn, by means of information exchange
between the base station to which the second cell be-
longs and a base station to which the first cell belongs,
whether the first cell is in an available state or an una-
vailable state, and then configure and/or activate the first
cell for the user equipment as a secondary cell after de-
termining that the first cell is in an available state; or a
base station to which the second cell belongs may first
configure the first cell for the user equipment, and then
activate the first cell for the user equipment as a second-
ary cell after determining, by means of information ex-
change between the base station to which the second
cell belongs and a base station to which the first cell be-
longs, that the first cell is in an available state.
[0097] In this embodiment of the present invention, as
shown in FIG. 2, before the S110 of sending the first
notification message to the user equipment in the user
equipment set by using a second cell, the method 100
may further include:

S140. Determine that the first cell is in an available
state.

[0098] Therefore, in this embodiment of the present
invention, only when it is determined that a first cell is in
an available state, a notification message used to instruct
to detect a common control channel in the first cell is sent
to user equipment by using a second cell, and the com-
mon control channel is sent to the user equipment by
using the first cell. Therefore, mutual interference be-
tween a base station and another device such as a Wifi
device can be avoided, and the another device can also
obtain more resource contention opportunities.
[0099] Optionally, in this embodiment of the present
invention, as shown in FIG. 2, to avoid that the first cell
is occupied again by another device (such as a Wifi de-
vice) after it is determined that the first cell is in an avail-
able state, after the S140 of determining that the first cell
is in an available state, the method 100 may further in-
clude:

S150. Send a preoccupied signal over the first cell,
where the preoccupied signal may carry indication
information, and the indication information is used
to indicate that the first cell is occupied.

[0100] For example, as shown in FIG. 3, after deter-
mining that the first cell is in an available state, the base
station may first send a preoccupied signal in a preoccu-
pied area E of the first cell, and then the base station may
send a notification message to the user equipment in the
user equipment set in a control area A of the second cell,
where the notification message may be used to instruct
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the user equipment in the user equipment set to detect
the common control channel in a common control area F.
[0101] Optionally, in this embodiment of the present
invention, before the notification message is sent to the
user equipment in the user equipment set by using the
second cell, it may be first determined whether service
data needs to be sent to the user equipment in the user
equipment set by using the first cell. If channel quality of
the first cell is better than channel quality of the second
cell, or service load of the second cell is heavier, it may
be determined that the service data needs to be sent to
the user equipment by using the first cell. After it is de-
termined that the service data needs to be sent by using
the first cell, and the common control channel is sent in
the common control area F shown in FIG. 3, the service
data may be sent to the user equipment in a data area
G. Scheduling information about the service data sent in
the data area G may be sent by using the data area G,
for example, specifically, may be sent by using an en-
hanced physical downlink control channel (Enhanced
Physical Downlink Control Channel, EPDCCH) in the da-
ta area G; or may be sent by using a data area B, for
example, specifically, may be sent by using an EPDCCH
in the data area B; or may be sent by using the control
area A. Specifically, the scheduling information about the
service data may be included in the foregoing notification
message. In addition, specifically, the scheduling infor-
mation may be used to instruct the user equipment to
correctly demodulate control information required for da-
ta transmission over the first cell, where the control in-
formation may include, for example, a location of a time-
frequency resource occupied during data transmission,
a modulation and coding scheme (Modulation Coding
Scheme) for data transmission, and data power control
information.
[0102] It should be understood that the "area" in this
embodiment of the present invention refers to a time-
frequency resource. For example, a control area is a time-
frequency resource used to send a control channel,
which may specifically be a time-frequency resource
used to send a physical downlink control channel (Phys-
ical Downlink Control Channel, PDCCH), and the like. A
data area is a time-frequency resource used to send a
data channel, for example, may be a time-frequency re-
source used to send a physical downlink shared channel
(Physical Downlink Shared Channel, PDSCH); optional-
ly, the data area may further include a time-frequency
resource used to send an EPDCCH. A synchronization
area is a time-frequency resource used to send a syn-
chronization channel. A common control area is a time-
frequency resource used to send a common control
channel. A preoccupied area is a time-frequency re-
source used to send a preoccupied signal.
[0103] X, Y, and Z shown in FIG. 3 may respectively
represent a start location of a control area, an end loca-
tion of the control area, and an end location of a data
area that are of one subframe corresponding to the sec-
ond cell. X1, Y1, and Z1 may respectively represent a

start location of a preoccupied area and/or a common
control area, an end location of the preoccupied area
and/or the common control area, and an end location of
a data area that are of the first cell. A time location rep-
resented by X1 may be earlier than a time location rep-
resented by X, or may be the same as a time location
represented by X; a time location represented by Y1 may
be later than or be the same as a time location repre-
sented by Y; a time location represented by Z1 may be
the same as a time location represented by Z. For brevity,
similarities in other diagrams are not described again
subsequently.
[0104] In this embodiment of the present invention, the
foregoing S 140 of determining that the first cell is in an
available state may include: determining, by means of
energy detection and/or by means of signal parsing, that
the first cell is in an available state. Signal parsing may
also be understood as signal demodulation.
[0105] Specifically, the base station may determine,
by means of energy detection and/or signal parsing,
whether the first cell is in an available state or an una-
vailable state. For example, when it is determined, by
means of energy detection, that energy of the first cell is
less than a preset threshold, it may be determined that
the first cell is in an available state, where the energy
may be represented by using received signal strength,
for example, may be represented by using power and
amplitude. For example, when a result obtained after
parsing of a signal carried over the first cell is determined
by means of signal parsing, it may be determined whether
the first cell is in an available state or an unavailable state.
The base station may learn, by means of predefinition or
notification, a resource used by a signal used to indicate
whether the first cell is in an available state or an una-
vailable state, and/or necessary information required for
parsing the signal. The resource herein includes a time
domain resource and/or a frequency domain resource
and/or a code domain resource. The necessary informa-
tion herein may include a modulation and coding scheme
of the signal, data power control information, and the like.
The base station may receive, on a determined time-
frequency resource by using the foregoing information,
the signal used to indicate whether the first cell is in an
available state or an unavailable state, and parse the
signal by using the necessary information required for
parsing the signal, so as to determine a state of a fre-
quency domain corresponding to the first cell. For anoth-
er example, when it is determined, by means of energy
detection, that energy of the first cell is less than a preset
threshold, and when a result obtained after parsing of a
signal carried over the first cell is determined by means
of signal parsing, it may be determined whether the first
cell is in an available state or an unavailable state.
[0106] Optionally, one principle of determining that the
first cell is in an available state may be: a signal sent by
another device over the first cell has no impact or rela-
tively small impact on a signal sent by the base station
over the first cell. Specifically, the foregoing preset
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threshold may be determined according to a specific sit-
uation, for example, may be determined according to a
factor such as power for sending the common control
channel over the first cell by the base station, or current
data service load. Details may be determined according
to an actual situation, and this embodiment of the present
invention constitutes no limitation thereto.
[0107] Optionally, in this embodiment of the present
invention, the base station may periodically perform en-
ergy detection and/or signal parsing to determine wheth-
er the first cell is in an available state or an unavailable
state. For example, the base station may periodically per-
form energy detection, and when determining, by means
of energy detection, whether the first cell is in an available
state or an unavailable state, the base station further de-
termines, by means of signal parsing, whether the first
cell is in an available state or an unavailable state. For
example, the base station may periodically perform sig-
nal parsing, and when determining, by means of signal
parsing, whether the first cell is in an available state or
an unavailable state, the base station further determines,
by means of energy detection, whether the first cell is in
an available state or an unavailable state.
[0108] Optionally, when determining that the second
cell cannot meet a requirement for sending service data
because of heavy load or low data transmission efficiency
of the second cell, and determining that the service data
needs to be sent by using the first cell, the base station
may determine, by means of energy detection and/or sig-
nal parsing, whether the first cell is in an available state
or an unavailable state.
[0109] Alternatively, in this embodiment of the present
invention, the method 100 may further include: receiving
a listening report message sent by first user equipment
in the user equipment set when the first user equipment
determines, according to energy detection and/or signal
parsing, that the first cell is in an available state. In this
case, the foregoing S140 of determining that the first cell
is in an available state may include: determining, accord-
ing to the listening report message, that the first cell is in
an available state. It should be understood that the lis-
tening report message may be also referred to as a lis-
tening notification message, and the like. Regardless of
the name, a listening report message falls within the pro-
tection scope of the present invention provided that the
listening report message can be used to implement the
function that is mentioned in the present invention and
that is used to notify the base station that the first cell is
in an available state.
[0110] Specifically, the user equipment may deter-
mine, according to energy detection and/or signal pars-
ing, whether the first cell is in an available state or an
unavailable state. For example, when it is determined,
by means of energy detection, that energy of the first cell
is less than a preset threshold, it may be determined that
the first cell is in an available state, where the energy
may be represented by using received signal strength,
for example, may be represented by using power and

amplitude. For example, when a result obtained after
parsing of a signal carried over the first cell is determined
by means of signal parsing, it may be determined whether
the first cell is in an available state or an unavailable state.
The user equipment may learn, by means of predefinition
or notification, a resource used by a signal used to indi-
cate whether the first cell is in an available state or an
unavailable state, and/or necessary information required
for parsing the signal. The resource herein includes a
time domain resource and/or a frequency domain re-
source and/or a code domain resource. The necessary
information herein may include a modulation and coding
scheme of the signal, data power control information, and
the like. The user equipment may receive, on a deter-
mined time-frequency resource by using the foregoing
information, the signal used to indicate whether the first
cell is in an available state or an unavailable state, and
parse the signal by using the necessary information re-
quired for parsing the signal, so as to determine a state
of a frequency domain corresponding to the first cell. For
another example, when it is determined, by means of
energy detection, that energy of the first cell is less than
a preset threshold, and when a result obtained after pars-
ing of a signal carried over the first cell is determined by
means of signal parsing, it may be determined whether
the first cell is in an available state or an unavailable state.
After determining whether the first cell is in an available
state or an unavailable state, the user equipment may
send the listening report message to the base station,
and the base station may determine, according to the
listening report message, whether the first cell is in an
available state or an unavailable state. In this embodi-
ment of the present invention, the base station may de-
termine whether the first cell is in an available state or
an unavailable state immediately after receiving a listen-
ing report message sent by one user equipment; or the
base station determines whether the first cell is in an
available state or an unavailable state only after receiving
listening report messages sent by multiple user equip-
ments, and in this case, the above-mentioned first user
equipment represents the multiple user equipments.
[0111] Optionally, the user equipment may periodically
perform energy detection and/or signal parsing to deter-
mine whether the first cell is in an available state or an
unavailable state. For example, the user equipment may
periodically perform energy detection, and when deter-
mining, by means of energy detection, whether the first
cell is in an available state or an unavailable state, the
user equipment further determines, by means of signal
parsing, whether the first cell is in an available state or
an unavailable state. For another example, the user
equipment may periodically perform signal parsing, and
when determining, by means of signal parsing, whether
the first cell is in an available state or an unavailable state,
the user equipment further determines, by means of en-
ergy detection, whether the first cell is in an available
state or an unavailable state. Optionally, after receiving
carrier configuration and/or activation information sent
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by the base station, the user equipment may periodically
perform energy detection and/or signal parsing to deter-
mine whether the first cell is in an available state or an
unavailable state.
[0112] Optionally, the user equipment may determine,
by means of energy detection and/or signal parsing,
whether the first cell is in an available state or an una-
vailable state, only after receiving indication information
that is sent by the base station and used to instruct the
user equipment to determine whether the first cell is in
an available state or an unavailable state. When deter-
mining that the second cell cannot meet a requirement
for sending service data because of heavy load or low
data transmission efficiency of the second cell, and de-
termining that the service data needs to be sent by using
the first cell, the base station may send, to the user equip-
ment, the indication information used to instruct the user
equipment to determine whether the first cell is in an avail-
able state or an unavailable state. Certainly, if the user
equipment is aware that data transmission efficiency is
low in the second cell, the user equipment may also ac-
tively detect whether the first cell is in an available state
or an unavailable state. Optionally, the indication infor-
mation herein that is sent by the base station and used
to instruct the user equipment to determine whether the
first cell is in an available state or an unavailable state
may be carrier activation information. For example, the
base station may enable, by using the carrier activation
information, the user equipment to identify the first cell
and determine whether the first cell is in an available
state or an unavailable state.
[0113] In this embodiment of the present invention, the
foregoing common control channel sent by using the first
cell may include at least one of a synchronization chan-
nel, a physical broadcast channel, a common control
channel that carries a system information block, and a
common control channel that carries a reference signal
for performing measurement. The system information
block may be a system information block corresponding
to a system information block type 1, or may be a system
information block of another type. The reference signal
for performing measurement may be a channel state in-
formation-reference signal (Channel State Information-
Reference Signal, CSI-RS), a common reference signal
(Common Reference Signal), a discovery reference sig-
nal (Discovery Reference Signal, DRS), or the like.
[0114] In this embodiment of the present invention, the
foregoing common control channel sent by using the first
cell may include only one or several of the foregoing com-
mon control channels. For example, when determining
that the user equipment needs to be synchronized with
the first cell, the base station may send only the synchro-
nization channel; or when determining that the user
equipment needs to perform measurement, the base sta-
tion may send only the common control channel that car-
ries the reference signal for performing measurement.
Details may be determined with reference to an actual
situation, and the present invention constitutes no limi-

tation thereto.
[0115] For example, as shown in FIG. 7 and FIG. 8,
the base station sends a notification message to the user
equipment by using a control area of a second cell, where
the notification message may be used to instruct the user
equipment in the user equipment set to detect a synchro-
nization channel in a preoccupied area and/or a synchro-
nization area of a first cell, so that the user equipment in
the user equipment set acquires synchronization infor-
mation of the first cell. When the base station needs to
instruct the user equipment in the user equipment set to
perform measurement on the second cell, the base sta-
tion sends the notification message to the user equip-
ment by using the control area of the second cell, so as
to instruct the user equipment in the user equipment set
to perform measurement on the second cell. Measure-
ment content may be: performing channel state informa-
tion (Channel State Information, CSI) measurement and
radio resource management (Radio Resource Manage-
ment, RRM) measurement by using a reference signal
carried over a common control channel. Optionally, RRM
measurement may specifically include reference signal
received power (Reference Signal Received Power,
RSRP) measurement and reference signal received
quality (Reference Signal Received Quality, RSRQ)
measurement. As shown in FIG. 7, the common control
channel that carries the reference signal for performing
measurement is distributed in a measurement area. Op-
tionally, in front of the measurement area, the base sta-
tion may set a preoccupied area and/or a synchronization
area on a spectrum corresponding to the first cell. It
should be noted that FIG. 7 and FIG. 8 are merely ex-
amples. An area used to carry another common control
channel may further exist between the preoccupied area
and/or the synchronization area and the measurement
area that are shown in the diagram. In this embodiment
of the present invention, as shown in FIG. 8, before send-
ing data to the user equipment on the spectrum corre-
sponding to the first cell, the base station may further
send, in the measurement area, the common control
channel that carries the reference signal for performing
measurement, where the sent data is carried in a data
area. Certainly, the measurement area may also be lo-
cated in the data area, which is not limited herein.
[0116] The common control channel in this embodi-
ment of the present invention may be used to carry com-
mon control information. Optionally, the common control
information may be a synchronization signal carried over
a synchronization channel and/or time (and/or frequen-
cy) synchronization information provided by the synchro-
nization signal, information carried over a physical broad-
cast channel, information carried over a system informa-
tion block, a reference signal for performing measure-
ment, and the like.
[0117] In this embodiment of the present invention, the
synchronization channel may be a channel carrying a
synchronization signal, where the synchronization signal
is a signal that can provide time and/or frequency syn-
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chronization information, for example, may be a primary
synchronization signal (Primary Synchronization Signal,
PSS)/secondary synchronization signal (Secondary
Synchronization Signal, SSS), a cell-specific reference
signal (Cell-specific reference signals, CRS), a channel
state information-reference signal (Channel State infor-
mation Reference Signal, CSI-RS), a positioning refer-
ence signal (Positioning reference signal, PRS), or a dis-
covery reference signal (Discovery reference signal,
DRS).
[0118] In this embodiment of the present invention,
when the common control channel sent by using the first
cell includes a synchronization channel, and it is deter-
mined that synchronization performance of the user
equipment in the user equipment set cannot meet a syn-
chronization requirement, the method 100 may further
include: generating a second notification message,
where the second notification message is used to instruct
the user equipment in the user equipment set to detect
a synchronization channel of the first cell in the first cell;
sending the second notification message to the user
equipment in the user equipment set by using the second
cell; and sending the synchronization channel to the user
equipment in the user equipment set by using the first
cell. It should be understood that the synchronization per-
formance of the user equipment is used to measure syn-
chronism between the user equipment and the first cell.
[0119] For example, as shown in FIG. 4, the base sta-
tion sends a notification message to the user equipment
by using a control area A of the second cell, where the
notification message may be used to instruct the user
equipment in the user equipment set to detect a common
control channel in a common control area F. In this case,
the common control channel includes at least a synchro-
nization channel. Optionally, before sending the notifica-
tion message, the base station may determine, according
to performance of the user equipment, whether synchro-
nization channels need to be sent in a synchronization
area H and a synchronization area M, and if the synchro-
nization channels need to be sent in the synchronization
area H and the synchronization area M, the notification
message is further used to instruct the user equipment
in the user equipment set to detect synchronization chan-
nels in the synchronization area H and the synchroniza-
tion area M. Therefore, the base station may send the
common control channel in the common control area F
and send the synchronization channels in the synchro-
nization area H and the synchronization area M. After
detecting the synchronization channel in the common
control area F, the user equipment may implement initial
synchronization and/or synchronization tracking accord-
ing to a synchronization signal carried over the synchro-
nization channel, so as to meet a synchronization re-
quirement in a data transmission process; and the user
equipment detects the synchronization channels in the
synchronization area H and the synchronization area M
to further implement synchronization tracking. Synchro-
nization signals carried over the synchronization chan-

nels carried in the synchronization area H and the syn-
chronization area M may be different from the synchro-
nization signal carried over the synchronization channel
carried in the common control area F. For example, the
synchronization channels carried in the synchronization
area H and the synchronization area M may be synchro-
nization channels carrying CRSs, and the synchroniza-
tion channel carried in the common control area F may
be a synchronization channel carrying a PSS/SSS.
[0120] Optionally, in this embodiment of the present
invention, in an area following areas shown by X1 to Z2,
if it is detected that synchronization performance of all or
some user equipments in the user equipment set cannot
meet the synchronization requirement, the notification
message used to instruct the user equipment in the user
equipment set to detect a synchronization channel may
be sent again, and the synchronization channel is sent.
For example, as shown in FIG. 4, the notification mes-
sage may be sent in a control area S, where the notifi-
cation message sent again may be used to instruct the
user equipment in the user equipment set to detect a
synchronization channel in a synchronization area T, and
then the base station may send the synchronization
channel again in the synchronization area T. Optionally,
before the synchronization channel is sent in the syn-
chronization area T, a preoccupied signal may further be
sent in a preoccupied area R. Optionally, a synchroniza-
tion area (not shown) similar to the synchronization areas
H and M may further be inserted in a data area I and/or
a data area L following the synchronization area T, and
the user equipment may be notified of the possible in-
serted synchronization area together with the common
control area F.
[0121] Optionally, if common control information car-
ried over another common control channel, sent in the
common control area, than the synchronization channel
is not updated, the another common control channel than
the synchronization channel is not required to be sent
subsequently. For example, as shown in FIG. 4, in X2
and Z3 areas, only the synchronization area T used to
send the synchronization channel exists, and an area
used to send another common control channel than the
synchronization channel does not exist.
[0122] In this embodiment of the present invention,
when common control information carried over the com-
mon control channel is updated, the method 100 may
further include: generating a third notification message,
where the third notification message is used to instruct
the user equipment in the user equipment set to detect
an updated common control channel of the first cell in
the first cell, and the updated common control channel
is used to carry updated common control information;
sending the third notification message to the user equip-
ment in the user equipment set by using the second cell;
and sending the updated common control channel to the
user equipment in the user equipment set by using the
first cell.
[0123] For example, as shown in FIG. 5, if determining
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that common control information carried over a common
control channel is updated, the base station may continue
detecting whether the first cell is in an available state or
an unavailable state, and if the first cell is in an available
state, the base station may send a notification message
again by using a control area C, where the notification
message is used to instruct the user equipment to detect
an updated common control channel in a common control
area Q; and send the updated common control channel
in the common control area Q, where the updated com-
mon control channel is used to carry updated common
control information. Optionally, as shown in FIG. 5, a pre-
occupied area P may further exist, and after it is detected
that the first cell is in an available state, a preoccupied
signal may be sent in the preoccupied area P. If the base
station determines that a synchronization channel sent
in a common control area F can meet a synchronization
performance requirement, for example, can meet a re-
quirement for demodulating the common control channel
carried in the common control area Q in FIG. 5 or meet
a requirement for demodulating a data channel carried
in a possible data area following the common control area
Q, the base station may send only another common con-
trol channel than the synchronization channel in the com-
mon control area Q.
[0124] In this embodiment of the present invention, on-
ly when service data needs to be sent over the first cell,
for example, when the second cell cannot meet a require-
ment for sending the service data because of heavy load
or low data transmission efficiency of the second cell,
and the base station determines that the service data
needs to be sent by using the first cell, the base station
may detect whether the first cell is in an available state
or an unavailable state. If the first cell is in an available
state, a preoccupied signal and/or a common control
channel and the service data are sent over the first cell.
Alternatively, in this embodiment of the present invention,
the base station may periodically detect whether the first
cell is in an available state or an unavailable state. If the
first cell is in an available state, and service data needs
to be sent to the user equipment by using the first cell,
for example, when channel quality of the first cell is better
than channel quality of the second cell, and/or load of
the second cell is heavier, it may be determined that the
service data needs to be sent to the user equipment by
using the first cell, and then a preoccupied signal and/or
a common control channel may be sent over the first cell.
Alternatively, in this embodiment of the present invention,
after detecting (for example, periodically detecting) that
the first cell is in an available state, regardless of whether
service data needs to be sent by using the first cell at this
moment, the base station may send a preoccupied signal
and/or a common control channel over the first cell, that
is, there exist a preoccupied area E and a common con-
trol area F, and a preoccupied area X and/or a common
control area Y that are shown in FIG. 6.
[0125] In this embodiment of the present invention, dif-
ferent common control channels may be sent in different

preoccupied areas. For example, as shown in FIG. 6, if
a synchronization channel is sent in the common control
area F, and synchronization implemented by the user
equipment by using a synchronization signal carried over
the synchronization channel sent in the common control
area F can meet a synchronization performance require-
ment, the base station may send another common control
channel than the synchronization channel in the common
control area Y.
[0126] In this embodiment of the present invention, the
S130 of sending the common control channel to the user
equipment in the user equipment set may include: peri-
odically sending the common control channel to the user
equipment in the user equipment set. Optionally, the
method 100 may further include: when it is determined
that the first cell is occupied by another device, generat-
ing a stop detection message, where the stop detection
message is used to instruct the user equipment in the
user equipment set to stop detecting the common control
channel; and sending the stop detection message to the
user equipment in the user equipment set by using the
second cell.
[0127] Optionally, after the sending the stop detection
message to the user equipment in the user equipment
set by using the second cell, the method 100 may further
include:

determining that the first cell is in an available state;
generating a fourth notification message, where the
fourth notification message is used to instruct the
user equipment in the user equipment set to detect
the common control channel of the first cell in the
first cell;
sending the fourth notification message to the user
equipment in the user equipment set by using the
second cell; and
periodically sending the common control channel to
the user equipment in the user equipment set by us-
ing the first cell.

[0128] In this embodiment of the present invention, the
base station may periodically send the common control
channel to the user equipment in the user equipment set.
When it is determined, by means of listening, and spe-
cifically, by means of energy detection and/or signal pars-
ing, that the first cell is occupied by another device (such
as a Wifi device), the stop detection message may be
sent to the user equipment in the user equipment set by
using the second cell, where the stop detection message
may be used to instruct the user equipment in the user
equipment set to stop detecting the common control
channel. Then, if it is redetermined that the first cell is in
an available state, the notification message may be sent
again to the user equipment in the user equipment set
by using the second cell, where the notification message
sent again is used to instruct the user equipment in the
user equipment set to detect the common control channel
of the first cell in the first cell; then, the common control
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channel may be periodically sent to the user equipment
in the user equipment set by using the first cell. Option-
ally, different common control channels may have differ-
ent sending periods. The base station may add period
information into the notification message, and then the
user equipment may periodically detect the common con-
trol channel in the first cell according to the period infor-
mation; or the base station may send the notification mes-
sage according to a period the same as that for sending
the common control channel, so as to trigger the user
equipment to periodically detect the common control
channel in the first cell.
[0129] In this embodiment of the present invention, in
addition to sending the common control channel by using
the first cell, the base station may send the common con-
trol channel by using the second cell. For example, some
common control channels (such as a synchronization
channel) are sent by using the first cell, and the other
common control channels (such as another common
control channel than the synchronization channel) are
sent by using the second cell. For another example, an-
other common control channel than the synchronization
channel may be first sent over the first cell, and a common
control channel obtained after the another common con-
trol channel is updated is sent over the second cell. For
another example, for another common control channel
than the synchronization channel, if the another common
control channel is periodically sent, the another common
control channel may be first sent over the first cell for n
times, and then sent over the second cell for n times.
Details may be determined according to an actual situa-
tion, and the present invention constitutes no specific lim-
itation.
[0130] In this embodiment of the present invention, the
above-mentioned notification message (which includes
the first notification message, the second notification
message, the third notification message, or the fourth
notification message) may include information required
for demodulating the common control channel. For ex-
ample, the information required for demodulating the
common control channel may include at least one of a
resource location occupied by the common control chan-
nel, a modulation and coding scheme used for the com-
mon control channel, and transmit power information of
the common control channel.
[0131] Specifically, when the common control channel
includes the synchronization channel, the information re-
quired for demodulating the common control channel
may include a time domain location, a frequency domain
location, and a code domain location that are of a syn-
chronization signal carried over the synchronization
channel, a sequence form of the synchronization signal,
and the like. For another common control channel than
the synchronization channel, the information required for
demodulating the common control channel may include
a time domain location and a frequency domain location
that are occupied by the another common control chan-
nel, a sequence resource, a used modulation and coding

scheme, transmit power information, and the like.
[0132] In this embodiment of the present invention, a
part or all of an existing format may still be used in the
common control channel sent over the first cell. For ex-
ample, for a frequency division duplex (Frequency Divi-
sion Duplexing, FDD) multiplexing system, a synchroni-
zation channel (Synchronization channel, SCH) always
occurs in a subframe 0 and a subframe 5 of each radio
frame, and occupies six physical resource blocks (Phys-
ical resource block, PRB) in the center of a spectrum
corresponding to the first cell; for a time division duplex
(Time Division Duplexing, TDD) multiplexing system, an
SCH always occurs in subframes 0, 1, 5, and 6 of each
radio frame, and occupies six PRBs in the center of the
spectrum corresponding to the first cell. A physical broad-
cast channel (Physical Broadcast Channel, PBCH) al-
ways occurs in a subframe 0 of each radio frame. A sys-
tem information block type 1 (System information block
type 1, SIB1) always occurs in a subframe 5 of each
even-numbered frame, and another SIB occurs in a spec-
ified time location by scheduling the SIB1. Content car-
ried over a common control channel may be a part or all
of content carried over an existing control channel. For
example, content carried over a synchronization channel
may be content carried over an existing PSS/SSS, or
may be information carried over a synchronization refer-
ence signal. Content carried over another common con-
trol channel than the synchronization channel, such as
content carried over a physical broadcast channel or a
common control channel that carries a system informa-
tion block, may also be a part or all of content carried
over an existing PBCH or SIB.
[0133] In this embodiment of the present invention, the
information required for demodulating the common con-
trol channel and the information used to instruct the user
equipment in the user equipment set to detect the com-
mon control channel of the first cell in the first cell may
be carried in a same notification message, or may be
carried in different notification messages. For example,
the above-mentioned first notification message may in-
clude multiple notification messages, where one notifi-
cation message carries the information used to instruct
the user equipment in the user equipment set to detect
the common control channel of the first cell in the first
cell, and another notification message includes the infor-
mation required for demodulating the common control
channel. Alternatively, the first notification message may
include only the information used to instruct the user
equipment in the user equipment set to detect the com-
mon control channel of the first cell in the first cell.
[0134] In this embodiment of the present invention, the
above-mentioned notification message (which includes
the first notification message, the second notification
message, the third notification message, or the fourth
notification message) may be carried by using at least
one of physical layer signaling, radio resource control
(Radio Resource Control, RRC) broadcast signaling,
RRC dedicated signaling, and Media Access Control
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(Media Access Control, MAC) signaling.
[0135] In this embodiment of the present invention,
when the foregoing notification message (which includes
the first notification message, the second notification
message, the third notification message, or the fourth
notification message) is carried by using the physical lay-
er signaling, the notification message may be carried in
common search space (Common Search Space, CSS)
of the second cell. In this embodiment of the present in-
vention, the notification message is carried by using the
physical layer signaling, which can implement fast send-
ing of the notification message; and the notification mes-
sage is carried in the common search space of the sec-
ond cell, so that a group of user equipments, such as all
served user equipments or a group of user equipments
that have a multi-carrier aggregation capability, can iden-
tify the notification message, without a need of separately
sending the notification message to particular user equip-
ment, thereby reducing signaling overheads. Certainly,
in this embodiment of the present invention, when the
foregoing notification message (which includes the first
notification message, the second notification message,
the third notification message, or the fourth notification
message) is carried by using the physical layer signaling,
the notification message may also be carried in user
equipment-specific search space (UE-Specific Search
Space). That is, the base station may separately send
the notification message carried by using the physical
layer signaling to single user equipment, and add the
notification message into each user equipment-specific
search space.
[0136] In this embodiment of the present invention, the
foregoing notification message (which includes the first
notification message, the second notification message,
the third notification message, or the fourth notification
message) may be referred to as cross-carrier scheduling
signaling, common control signaling, or the like. Regard-
less of the name, a notification message falls within the
protection scope of the present invention provided that
the notification message can meet the function that is
mentioned in the present invention and used to instruct
the user equipment in the user equipment set to detect
the common control channel of the first cell in the first cell.
[0137] The above-mentioned notification message
may further carry carrier activation information. For ex-
ample, when receiving the foregoing notification mes-
sage, the user equipment may consider that a carrier is
activated. The carrier herein (such as the first cell) may
be identified by the user equipment by means of predef-
inition. The notification message that carries the carrier
activation information may also be another notification
message than the first notification message, the second
notification message, the third notification message, and
the fourth notification message, for example, a fifth noti-
fication message. The fifth notification message may be
sent before the first notification message, the second no-
tification message, the third notification message, or the
fourth notification message is sent, that is, the base sta-

tion first activates the first cell for the user equipment by
using the fifth notification message, so that the user
equipment can identify the first cell, and then instructs,
by using the first notification message, the second noti-
fication message, the third notification message, or the
fourth notification message, the user equipment to detect
the common control channel sent over the first cell. Al-
ternatively, the fifth notification message may be sent
after the first notification message, the second notifica-
tion message, the third notification message, or the fourth
notification message is sent, and before the user equip-
ment is instructed to demodulate service data, that is,
the base station first instructs, by using the first notifica-
tion message, the second notification message, the third
notification message, or the fourth notification message,
the user equipment to detect the common control channel
sent over the first cell, then sends the fifth notification
message to activate the first cell for the user equipment,
and instructs the user equipment to detect the service
data sent over the first cell, where the detection herein
may be understood as demodulation, and the service
data may be, for example, data carried over a PDSCH.
[0138] It should be understood that the carrier activa-
tion information is information that enables the user
equipment to identify a carrier. The carrier activation in-
formation mentioned in this embodiment of the present
invention is information that enables the user equipment
to identify the first cell. The carrier activation information
may also be referred to as carrier activation indication
information. Regardless of the name, carrier activation
information falls within the protection scope of the present
invention provided that the carrier activation information
can be used to implement the foregoing function.
[0139] The above-mentioned notification message
may further carry information about an operator of the
first cell, so that the user equipment can learn the infor-
mation about the operator of the first cell by receiving the
notification message.
[0140] In this embodiment of the present invention, the
foregoing user equipment set may be a set of all user
equipments served by the base station; or may be a set
of particular user equipments, for example, one or more
user equipments that currently have relatively large serv-
ice data volumes. If the user equipment in the foregoing
user equipment set is particular user equipment, the fore-
going notification message may be carried by using RRC
dedicated signaling.
[0141] Therefore, in this embodiment of the present
invention, a notification message used to instruct to de-
tect a common control channel in a first cell is sent to
user equipment by using a second cell, which can notify
in time the user equipment that the first cell is used, and
specifically, notify the user equipment that a base station
needs to send the common control channel over the first
cell; the base station sends the common control channel
over the first cell, so that the user equipment detects the
common control channel in the first cell; and the user
equipment can acquire common control information of

35 36 



EP 3 043 617 A1

20

5

10

15

20

25

30

35

40

45

50

55

the first cell by demodulating the common control chan-
nel, so as to provide necessary information for subse-
quent possible service data demodulation. Further, only
when it is determined that the first cell is in an available
state, the notification message used to instruct to detect
the common control channel in the first cell is sent to the
user equipment by using the second cell, and the com-
mon control channel is sent to the user equipment by
using the first cell. Therefore, mutual interference be-
tween the base station and another device such as a Wifi
device can be avoided, and the another device can also
obtain more resource contention opportunities. Further,
when it is determined that the first cell is in an idle state,
a preoccupied signal is sent over the first cell, which can
avoid that the first cell is occupied by another device.
Therefore, a shared spectrum can be properly used in a
form of cell configuration.
[0142] FIG. 9 is a schematic flowchart of an information
transmission method 200 according to an embodiment
of the present invention. The method 200 may be exe-
cuted by user equipment. As shown in FIG. 9, the method
200 may include:
[0143] S210. Receive a first notification message sent
by a base station over a second cell, where the first no-
tification message is used to instruct to detect a common
control channel of a first cell in the first cell.
[0144] S220. Determine, based on the first notification
message, that the common control channel needs to be
detected in the first cell.
[0145] S230. Detect the common control channel in
the first cell based on the first notification message.
[0146] When determining that the common control
channel of the first cell needs to be sent, the base station
may send a notification message to user equipment in a
user equipment set by using the second cell, so as to
instruct the user equipment in the user equipment set to
detect the common control channel of the first cell in the
first cell. In addition, the base station may send the com-
mon control channel to the user equipment in the user
equipment set by using the first cell, so that the user
equipment in the user equipment set can detect the com-
mon control channel of the first cell in the first cell ac-
cording to the notification message.
[0147] Therefore, in this embodiment of the present
invention, a notification message used to instruct to de-
tect a common control channel in a first cell is sent to
user equipment by using a second cell, which can notify
in time the user equipment that the first cell is used, and
specifically, notify the user equipment that a base station
needs to send the common control channel over the first
cell; the base station sends the common control channel
over the first cell, so that the user equipment detects the
common control channel in the first cell; and the user
equipment can acquire common control information of
the first cell by demodulating the common control chan-
nel, so as to provide necessary information for subse-
quent possible service data demodulation. Therefore, a
shared spectrum can be properly used in a form of cell

configuration.
[0148] Optionally, in this embodiment of the present
invention, the foregoing S210 of receiving a first notifica-
tion message sent by a base station over a second cell
may include: receiving the first notification message sent
by the base station over the second cell when the base
station determines that the first cell is in an available
state.
[0149] Therefore, in this embodiment of the present
invention, only when determining that the first cell is in
an available state, the base station sends, to the user
equipment by using the second cell, the notification mes-
sage used to instruct to detect the common control chan-
nel in the first cell, and sends the common control channel
to the user equipment by using the first cell. Therefore,
mutual interference between the base station and anoth-
er device such as a Wifi device can be avoided, and the
another device can also obtain more resource contention
opportunities.
[0150] In this embodiment of the present invention, be-
fore S210 of the receiving notification information sent
by the base station over the second cell when the base
station determines that the first cell is in an available
state, the method may further include: determining, ac-
cording to energy detection and/or signal parsing, that
the first cell is in an available state; and generating and
sending a listening report message to the base station,
where the listening report message is used to indicate
that the first cell is in an available state or an available
state.
[0151] Specifically, the user equipment may deter-
mine, according to energy detection and/or signal pars-
ing, whether the first cell is in an available state or an
unavailable state. For example, when it is determined,
by means of energy detection, that energy of the first cell
is less than a preset threshold, it may be determined that
the first cell is in an available state, where the energy
may be represented by using received signal strength,
for example, may be represented by using power and
amplitude. For example, when a result obtained after
parsing of a signal carried over the first cell is determined
by means of signal parsing, it may be determined whether
the first cell is in an available state or an unavailable state.
The user equipment may learn, by means of predefinition
or notification, a resource used by a signal used to indi-
cate whether the first cell is in an available state or an
unavailable state, and/or necessary information required
for parsing the signal. The resource herein includes a
time domain resource and/or a frequency domain re-
source and/or a code domain resource. The necessary
information herein may include a modulation and coding
scheme of the signal, data power control information, and
the like. The user equipment may receive, on a deter-
mined time-frequency resource by using the foregoing
information, the signal used to indicate whether the first
cell is in an available state or an unavailable state, and
parse the signal by using the necessary information re-
quired for parsing the signal, so as to determine a state
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of the first cell. After determining whether the first cell is
in an available state or an unavailable state, the user
equipment may send the listening report message to the
base station, and the base station may determine, ac-
cording to the listening report message, whether the first
cell is in an available state or an unavailable state. In this
embodiment of the present invention, the base station
may determine whether the first cell is in an available
state or an unavailable state immediately after receiving
a listening report message sent by one user equipment;
or the base station determines whether the first cell is in
an available state or an unavailable state only after re-
ceiving listening report messages sent by multiple user
equipments, and in this case, the above-mentioned first
user equipment represents the multiple user equipments.
[0152] Optionally, the user equipment may periodically
perform energy detection and/or signal parsing to deter-
mine whether the first cell is in an available state or an
unavailable state. For example, the user equipment may
periodically perform energy detection, and when deter-
mining, by means of energy detection, whether the first
cell is in an available state or an unavailable state, the
user equipment further determines, by means of signal
parsing, whether the first cell is in an available state or
an unavailable state. For another example, the user
equipment may periodically perform signal parsing, and
when determining, by means of signal parsing, whether
the first cell is in an available state or an unavailable state,
the user equipment further determines, by means of en-
ergy detection, whether the first cell is in an available
state or an unavailable state. Optionally, after receiving
carrier configuration and/or carrier activation information
sent by the base station, the user equipment may peri-
odically perform energy detection and/or signal parsing
to determine whether the first cell is in an available state
or an unavailable state.
[0153] Optionally, the user equipment may determine,
by means of energy detection and/or signal parsing,
whether the first cell is in an available state or an una-
vailable state, only after receiving indication information
that is sent by the base station and used to instruct the
user equipment to determine whether the first cell is in
an available state or an unavailable state. When deter-
mining that the second cell cannot meet a requirement
for sending service data because of heavy load or low
data transmission efficiency of the second cell, and de-
termining that the service data needs to be sent by using
the first cell, the base station may send, to the user equip-
ment, the indication information used to instruct the user
equipment to determine whether the first cell is in an avail-
able state or an unavailable state. Certainly, if the user
equipment is aware that data transmission efficiency is
low in the second cell, the user equipment may also ac-
tively detect whether the first cell is in an available state
or an unavailable state. Optionally, the indication infor-
mation herein that is sent by the base station and used
to instruct the user equipment to determine whether the
first cell is in an available state or an unavailable state

may be carrier activation information. For example, the
base station may enable, by using the carrier activation
information, the user equipment to identify the first cell
and determine whether the first cell is in an available
state or an unavailable state.
[0154] In this embodiment of the present invention, the
method 200 may further include: receiving, over the first
cell, service data sent by the base station.
[0155] Specifically, in this embodiment of the present
invention, when the second cell cannot meet a require-
ment for sending the service data because of heavy load
or low data transmission efficiency of the second cell, the
base station may determine that the service data needs
to be sent by using the first cell; or when channel quality
of the first cell is better than channel quality of the second
cell and/or load of the second cell is heavier, the base
station may determine that the service data needs to be
sent to the user equipment by using the first cell.
[0156] Optionally, in this embodiment of the present
invention, the method 200 may further include: receiving
a second notification message sent by the base station
over the second cell, where the second notification mes-
sage is sent by the base station when the base station
determines that synchronization performance of user
equipment (the user equipment herein may be the user
equipment used as an execution body of the method 200,
or may be another user equipment) cannot meet a syn-
chronization requirement, and is used to instruct to detect
a synchronization channel of the first cell in the first cell;
determining, based on the second notification message,
that the synchronization channel of the first cell needs to
be detected in the first cell; and detecting the synchroni-
zation channel of the first cell in the first cell.
[0157] Optionally, in this embodiment of the present
invention, the method 200 may further include: receiving
a third notification message sent by the base station over
the second cell, where the third notification message is
sent by the base station when the base station deter-
mines that common control information carried over the
common control channel is updated, and the third notifi-
cation message is used to instruct to detect an updated
common control channel of the first cell in the first cell,
and the updated common control channel is used to carry
updated common control information; determining,
based on the third notification message, that the updated
common control channel needs to be detected in the first
cell; and detecting the updated common control channel
in the first cell.
[0158] Optionally, in this embodiment of the present
invention, the foregoing S230 of detecting the common
control channel in the first cell may include: periodically
detecting the common control channel in the first cell.
[0159] Optionally, the method 200 may further include:
receiving a stop detection message sent by the base sta-
tion over the second cell, where the stop detection mes-
sage is sent by the base station when the base station
determines that the first cell is occupied by another de-
vice, and is used to instruct to stop detecting the common
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control channel; and stopping, based on the stop detec-
tion message, detecting the common control channel in
the first cell.
[0160] Optionally, in this embodiment of the present
invention, after the stopping detecting the common con-
trol channel in the first cell, the method 200 may further
include: receiving a fourth notification message sent by
the base station when the base station determines that
the first cell is in an available state, where the fourth no-
tification message is used to instruct to detect the com-
mon control channel of the first cell in the first cell; deter-
mining, based on the fourth notification message, that
the common control channel needs to be periodically de-
tected in the first cell; and periodically detecting the com-
mon control channel in the first cell.
[0161] Specifically, different common control channels
may have different sending periods. The base station
may add period information into the notification message,
and then the user equipment may periodically detect the
common control channel in the first cell according to the
period information; or the base station may send the no-
tification message according to a period the same as that
for sending the common control channel, so as to trigger
the user equipment to periodically detect the common
control channel in the first cell.
[0162] In this embodiment of the present invention, the
foregoing common control channel may include at least
one of the synchronization channel, a physical broadcast
channel, a common control channel that carries a system
information block, and a common control channel that
carries a reference signal for performing measurement.
The system information block may be a system informa-
tion block corresponding to a system information block
type 1, or may be a system information block of another
type. The reference signal for performing measurement
may be a CSI-RS, a CRS, a DRS, or the like.
[0163] In this embodiment of the present invention,
when the common control channel detected in the first
cell includes the common control channel that carries the
reference signal for performing measurement, the meth-
od 200 may further include:

performing CSI measurement and/or radio resource
management (Radio Resource Management, RRM)
measurement according to the reference signal for
performing measurement.

[0164] Optionally, the RRM measurement may specif-
ically include RSRP measurement and RSRQ measure-
ment.
[0165] The common control channel in this embodi-
ment of the present invention may be used to carry com-
mon control information. Optionally, the common control
information may be a synchronization signal carried over
a synchronization channel and/or time (and/or frequen-
cy) synchronization information provided by the synchro-
nization signal, information carried over a physical broad-
cast channel, information carried over a system informa-

tion block, a reference signal for performing measure-
ment, and the like.
[0166] In this embodiment of the present invention, the
synchronization channel may be a channel carrying a
synchronization signal, where the synchronization signal
is a signal that can provide time and/or frequency syn-
chronization information, for example, may be a/an
PSS/SSS, a CRS, a CSI-RS, a PRS, or a DRS.
[0167] In this embodiment of the present invention, the
foregoing notification message may carry information re-
quired for demodulating the common control channel.
Correspondingly, the S230 of detecting the common con-
trol channel in the first cell may include: detecting the
common control channel in the first cell based on the
information required for demodulating the common con-
trol channel.
[0168] In this embodiment of the present invention, the
above-mentioned notification message (which includes
the first notification message, the second notification
message, the third notification message, or the fourth
notification message) may include information required
for demodulating the common control channel. For ex-
ample, the information required for demodulating the
common control channel may include at least one of a
resource location occupied by the common control chan-
nel, a modulation and coding scheme used for the com-
mon control channel, and transmit power information of
the common control channel.
[0169] Specifically, when the common control channel
includes the synchronization channel, the information re-
quired for demodulating the common control channel
may include a time domain location, a frequency domain
location, and a code domain location that are of a syn-
chronization signal carried over the synchronization
channel, a sequence form of the synchronization signal,
and the like. For another common control channel than
the synchronization channel, the information required for
demodulating the common control channel may include
a time domain location and a frequency domain location
that are occupied by the another common control chan-
nel, a sequence resource, a used modulation and coding
scheme, transmit power information, and the like.
[0170] In this embodiment of the present invention, the
information required for demodulating the common con-
trol channel and the information used to instruct the user
equipment in the user equipment set to detect the com-
mon control channel of the first cell in the first cell may
be carried in a same notification message, or may be
carried in different notification messages. For example,
one notification message carries the information used to
instruct the user equipment in the user equipment set to
detect the common control channel of the first cell in the
first cell, and the other notification message includes the
information required for demodulating the common con-
trol channel. Alternatively, the first notification message
may include only the information used to instruct the user
equipment in the user equipment set to detect the com-
mon control channel of the first cell in the first cell.

41 42 



EP 3 043 617 A1

23

5

10

15

20

25

30

35

40

45

50

55

[0171] In this embodiment of the present invention, the
above-mentioned notification message (which includes
the first notification message, the second notification
message, the third notification message, or the fourth
notification message) may be carried by using at least
one of physical layer signaling, RRC broadcast signaling,
RRC dedicated signaling, and MAC signaling.
[0172] In this embodiment of the present invention,
when the foregoing notification message (which includes
the first notification message, the second notification
message, the third notification message, or the fourth
notification message) is carried by using the physical lay-
er signaling, the notification message may be carried in
common search space of the second cell. In this embod-
iment of the present invention, the notification message
is carried by using the physical layer signaling, which can
implement fast sending of the notification message; and
the notification message is carried in the common search
space of the second cell, so that a group of user equip-
ments, such as all served user equipments or a group of
user equipments that have a multi-carrier aggregation
capability, can identify the notification message, without
a need of separately sending the notification message
to particular user equipment, thereby reducing signaling
overheads. Certainly, in this embodiment of the present
invention, when the foregoing notification message
(which includes the first notification message, the second
notification message, the third notification message, or
the fourth notification message) is carried by using the
physical layer signaling, the notification message may
also be carried in user equipment-specific search space.
That is, the base station may separately send the notifi-
cation message carried by using the physical layer sig-
naling to single user equipment, and add the notification
message into each user equipment-specific search
space.
[0173] In this embodiment of the present invention, the
foregoing notification message (which includes the first
notification message, the second notification message,
the third notification message, or the fourth notification
message) may be referred to as cross-carrier scheduling
signaling, common control signaling, or the like. Regard-
less of the name, a notification message falls within the
protection scope of the present invention provided that
the notification message can meet the function that is
mentioned in the present invention and used to instruct
the user equipment in the user equipment set to detect
the common control channel of the first cell in the first cell.
[0174] The above-mentioned notification message
may further carry carrier activation information. For ex-
ample, when receiving the foregoing notification mes-
sage, the user equipment may consider that a carrier is
activated. The carrier herein (such as the first cell) may
be identified by the user equipment by means of predef-
inition. The notification message that carries the carrier
activation information may also be another notification
message than the first notification message, the second
notification message, the third notification message, and

the fourth notification message, for example, a fifth noti-
fication message. The fifth notification message may be
sent before the first notification message, the second no-
tification message, the third notification message, or the
fourth notification message is sent, that is, the base sta-
tion first activates the first cell for the user equipment by
using the fifth notification message, so that the user
equipment can identify the first cell, and then instructs,
by using the first notification message, the second noti-
fication message, the third notification message, or the
fourth notification message, the user equipment to detect
the common control channel sent over the first cell. Al-
ternatively, the fifth notification message may be sent
after the first notification message, the second notifica-
tion message, the third notification message, or the fourth
notification message is sent, and before the user equip-
ment is instructed to demodulate service data, that is,
the base station first instructs, by using the first notifica-
tion message, the second notification message, the third
notification message, or the fourth notification message,
the user equipment to detect the common control channel
sent over the first cell, then sends the fifth notification
message to activate the first cell for the user equipment,
and instructs the user equipment to detect the service
data sent over the first cell, where the detection herein
may be understood as demodulation, and the service
data may be, for example, data carried over a PDSCH.
[0175] In this embodiment of the present invention, the
foregoing user equipment set may be a set of all user
equipments served by the base station; or may be a set
of particular user equipments, for example, one or more
user equipments that currently have relatively large serv-
ice data volumes. If the user equipment in the foregoing
user equipment set is particular user equipment, the fore-
going notification message may be carried by using RRC
dedicated signaling.
[0176] In this embodiment of the present invention, the
foregoing S210 of receiving a first notification message
sent by a base station over a second cell may include:
receiving the first notification message sent by the base
station on a spectrum corresponding to the second cell,
where the spectrum corresponding to the second cell is
a licensed spectrum; and/or
the foregoing S220 of determining that the common con-
trol channel needs to be detected in the first cell may
include: determining that the common control channel
needs to be detected on a spectrum corresponding to
the first cell, and the foregoing S230 of detecting the com-
mon control channel in the first cell includes: detecting
the common control channel on the spectrum corre-
sponding to the first cell, where the spectrum correspond-
ing to the first cell is an unlicensed spectrum.
[0177] It should be understood that the user equipment
and the base station that are mentioned in the method
200 may be respectively corresponding to the user equip-
ment and the base station that are mentioned in the meth-
od 100, and may respectively implement corresponding
functions of the user equipment and the base station in
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the method 100. For brevity, details are not described
herein again.
[0178] Therefore, in this embodiment of the present
invention, a base station sends, to user equipment by
using a second cell, a notification message used to in-
struct to detect a common control channel in a first cell,
which can notify in time the user equipment that the first
cell is used, and specifically, notify the user equipment
that the base station needs to send the common control
channel over the first cell; the base station sends the
common control channel over the first cell, so that the
user equipment detects the common control channel in
the first cell; and the user equipment can acquire common
control information of the first cell by demodulating the
common control channel, so as to provide necessary in-
formation for subsequent possible service data demod-
ulation. Further, only when determining that the first cell
is in an available state, the base station sends, to the
user equipment by using the second cell, the notification
message used to instruct to detect the common control
channel in the first cell, and sends the common control
channel to the user equipment by using the first cell.
Therefore, mutual interference between the base station
and another device such as a Wifi device can be avoided,
and the another device can also obtain more resource
contention opportunities. Therefore, a shared spectrum
can be properly used in a form of cell configuration.
[0179] The information transmission methods accord-
ing to the embodiments of the present invention are de-
scribed in the above with reference to FIG. 1 to FIG. 9.
The apparatuses used to implement the foregoing meth-
ods, which are specifically a base station and user equip-
ment, are described in the following with reference to
FIG. 10 to FIG. 17.
[0180] FIG. 10 is a schematic block diagram of a base
station 300 according to an embodiment of the present
invention. As shown in FIG. 10, the base station 300 in-
cludes a generation unit 310 and a sending unit 320.
[0181] The generation unit 310 is configured to gener-
ate a first notification message, where the first notification
message is used to instruct user equipment in a user
equipment set to detect a common control channel of a
first cell in the first cell.
[0182] The sending unit 320 is configured to send, by
using a second cell, the first notification message gen-
erated by the generation unit to the user equipment in
the user equipment set.
[0183] The sending unit 320 is further configured to
send the common control channel to the user equipment
in the user equipment set by using the first cell.
[0184] Therefore, in this embodiment of the present
invention, a base station sends, to user equipment by
using a second cell, a notification message used to in-
struct to detect a common control channel in a first cell,
which can notify in time the user equipment that the first
cell is used, and specifically, notify the user equipment
that the base station needs to send the common control
channel over the first cell; the base station sends the

common control channel over the first cell, so that the
user equipment detects the common control channel in
the first cell; and the user equipment can acquire common
control information of the first cell by demodulating the
common control channel, so as to provide necessary in-
formation for subsequent possible service data demod-
ulation. Therefore, a shared spectrum can be properly
used in a form of cell configuration.
[0185] Optionally, as shown in FIG. 11, the base station
300 further includes a first determining unit 330, where
the first determining unit 330 is configured to: before the
sending unit 320 sends the first notification message to
the user equipment in the user equipment set by using
the second cell, determine that the first cell is in an avail-
able state.
[0186] Optionally, the sending unit 320 is further con-
figured to: after the first determining unit 330 determines
that the first cell is in an available state, send a preoccu-
pied signal over the first cell. Specifically, after the first
determining unit 330 determines that the first cell is in an
available state, the generation unit 310 may generate the
preoccupied signal, and then the sending unit 320 may
send the preoccupied signal generated by the generation
unit 310.
[0187] Optionally, as shown in FIG. 11, the base station
300 further includes a receiving unit 340, and the first
determining unit 330 is specifically configured to deter-
mine, by performing energy detection and/ or signal pars-
ing on a signal received by the receiving unit 340, that
the first cell is in an available state.
[0188] Optionally, as shown in FIG. 11, the base station
further includes: a receiving unit 340, configured to re-
ceive a listening report message sent by first user equip-
ment in the user equipment set when the first user equip-
ment determines, according to energy detection and/or
signal parsing, that the first cell is in an available state;
and the first determining unit 330 is specifically config-
ured to determine, according to the listening report mes-
sage received by the receiving unit 340, that the first cell
is in an available state.
[0189] Optionally, as shown in FIG. 11, the base station
300 further includes a second determining unit 350,
where the second determining unit 350 is specifically
configured to: before the sending unit 320 sends the first
notification message to the user equipment in the user
equipment set by using the second cell, determine that
the sending unit 320 needs to send service data to the
user equipment in the user equipment set by using the
first cell; and the sending unit 320 is further configured
to: after sending the common control channel to the user
equipment in the user equipment set, send the service
data to the user equipment in the user equipment set by
using the first cell. Specifically, after the second deter-
mining unit 330 determines that the sending unit 320
sends the service data to the user equipment in the user
equipment set by using the first cell, the generation unit
310 may generate the service data, and then the sending
unit 320 may send the service data generated by the
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generation unit 310.
[0190] Optionally, the base station 300 further includes
a third determining unit 360, where the third determining
unit 360 is configured to: when the common control chan-
nel includes a synchronization channel, determine
whether synchronization performance of the user equip-
ment in the user equipment set can meet a synchroniza-
tion requirement; the generation unit 310 is further con-
figured to: when the third determining unit 360 deter-
mines that the synchronization performance of the user
equipment in the user equipment set cannot meet the
synchronization requirement, generate a second notifi-
cation message, where the second notification message
is used to instruct the user equipment in the user equip-
ment set to detect the synchronization channel of the first
cell in the first cell; and the sending unit 320 is further
configured to send, by using the second cell, the second
notification message generated by the generation unit
310 to the user equipment in the user equipment set, and
send the synchronization channel to the user equipment
in the user equipment set by using the first cell.
[0191] Optionally, the base station 300 further includes
a fourth determining unit 370, where the fourth determin-
ing unit 370 is configured to determine that common con-
trol information carried over the common control channel
is updated; the generation unit 310 is further configured
to: after the fourth determining unit 370 determines that
the common control information carried over the common
control channel is updated, generate a third notification
message, where the third notification message is used
to instruct the user equipment in the user equipment set
to detect an updated common control channel of the first
cell in the first cell, and the updated common control
channel is used to carry updated common control infor-
mation; and the sending unit 320 is further configured to
send the third notification message generated by the gen-
eration unit 310 to the user equipment in the user equip-
ment set by using the second cell, and send the updated
common control channel to the user equipment in the
user equipment set by using the first cell.
[0192] Optionally, the sending unit 320 is specifically
configured to periodically send the common control chan-
nel to the user equipment in the user equipment set.
[0193] The generation unit 310 is further configured to:
when the first determining unit 330 determines that the
first cell is occupied by another device, generate a stop
detection message, where the stop detection message
is used to instruct the user equipment in the user equip-
ment set to stop detecting the common control channel;
and the sending unit 320 is further configured to send
the stop detection message to the user equipment in the
user equipment set by using the second cell. Optionally,
the first determining unit 310 may determine, by perform-
ing energy detection and/or signal parsing on the signal
received by the receiving unit 340, whether the first cell
is occupied by another device. For specific implementa-
tion, reference may be made to descriptions in the meth-
od 100.

[0194] Optionally, the generation unit 310 is further
configured to: after the sending unit 320 sends the stop
detection message and the first determining unit 330 de-
termines that the first cell is in an available state, generate
a fourth notification message, where the four notification
message is used to instruct the user equipment in the
user equipment set to detect the common control channel
of the first cell in the first cell; and the sending unit 320
is further configured to send the fourth notification mes-
sage generated by the generation unit 310, and period-
ically send the common control channel to the user equip-
ment in the user equipment set by using the first cell.
[0195] Optionally, the sending unit 320 is specifically
configured to send, by using a spectrum corresponding
to the second cell, the first notification message gener-
ated by the generation unit 310 to the user equipment in
the user equipment set, where the spectrum correspond-
ing to the second cell is a licensed spectrum; and/or
the sending unit 320 is specifically configured to send
the common control channel to the user equipment in the
user equipment set by using a spectrum corresponding
to the first cell, where the spectrum corresponding to the
first cell is an unlicensed spectrum.
[0196] Optionally, the second cell mentioned in this
embodiment of the present invention may be a primary
cell (Primary cell, PCell) corresponding to the base sta-
tion and/or the user equipment, and the first cell may be
a secondary cell (Secondary cell, SCell) corresponding
to the base station and/or the user equipment. In this
embodiment of the present invention, sending a message
(which may be specifically the first notification message,
the second notification message, the third notification
message, or the fourth notification message mentioned
in the following) by using the second cell is sending a
channel by using a spectrum corresponding to the sec-
ond cell. Sending a channel (which may be specifically
the common control channel or a channel used to carry
service data) by using the first cell is sending a message
by using a spectrum corresponding to the first cell. The
spectrum corresponding to the first cell may be an unli-
censed (unlicensed) spectrum, and/or the spectrum cor-
responding to the second cell may be a licensed (li-
censed) spectrum. The spectrum corresponding to the
first cell may be a shared spectrum jointly used by a de-
vice in an LTE system and another device, where the
another device may be a Wifi device.
[0197] Optionally, the second cell and the first cell may
belong to a same base station. For example, both the
second cell and the first cell may belong to a same macro
base station. The second cell and the first cell may also
belong to different base stations. For example, the sec-
ond cell belongs to a macro base station, and the first
cell belongs to a base station (which is a base station
with low transmit power) corresponding to a small cell
(small cell). The small cell herein may include: a metro
cell (Metro cell), a micro cell (Micro cell), a pico cell (Pico
cell), a femto cell (Femto cell), a wireless local area net-
work (Wireless Local Area Networks, WLAN) that uses
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a wireless fidelity (Wireless Fidelity, Wi-Fi) technology,
and the like. These small cells feature a small coverage
area and low transmit power, and are capable of provid-
ing a high-speed data transmission service.
[0198] In this embodiment of the present invention, the
foregoing common control channel may include at least
one of the synchronization channel, a physical broadcast
channel, a common control channel that carries a system
information block, and a common control channel that
carries a reference signal for performing measurement.
The system information block may be a system informa-
tion block corresponding to a system information block
type 1, or may be a system information block of another
type. The reference signal for performing measurement
may be a CSI-RS, a CRS, or a DRS.
[0199] In this embodiment of the present invention, the
above-mentioned notification message (which includes
the first notification message, the second notification
message, the third notification message, or the fourth
notification message) may include information required
for demodulating the common control channel. For ex-
ample, the information required for demodulating the
common control channel may include at least one of a
resource location occupied by the common control chan-
nel, a modulation and coding scheme used for the com-
mon control channel, and transmit power information of
the common control channel.
[0200] Specifically, when the common control channel
includes the synchronization channel, the information re-
quired for demodulating the common control channel
may include a time domain location, a frequency domain
location, and a code domain location that are of a syn-
chronization signal carried over the synchronization
channel, a sequence form of the synchronization signal,
and the like. For another common control channel than
the synchronization channel, the information required for
demodulating the common control channel may include
a time domain location and a frequency domain location
that are occupied by the another common control chan-
nel, a sequence resource, a used modulation and coding
scheme, transmit power information, and the like.
[0201] In this embodiment of the present invention, the
information required for demodulating the common con-
trol channel and the information used to instruct the user
equipment in the user equipment set to detect the com-
mon control channel of the first cell in the first cell may
be carried in a same notification message, or may be
carried in different notification messages. For example,
the above-mentioned first notification message may in-
clude multiple notification messages, where one notifi-
cation message carries the information used to instruct
the user equipment in the user equipment set to detect
the common control channel of the first cell in the first
cell, and another notification message includes the infor-
mation required for demodulating the common control
channel. Alternatively, the first notification message may
include only the information used to instruct the user
equipment in the user equipment set to detect the com-

mon control channel of the first cell in the first cell.
[0202] In this embodiment of the present invention, the
above-mentioned notification message (which includes
the first notification message, the second notification
message, the third notification message, or the fourth
notification message) may be carried by using at least
one of physical layer signaling, radio resource control
(Radio Resource Control, RRC) broadcast signaling,
RRC dedicated signaling, and Media Access Control
(Media Access Control, MAC) signaling.
[0203] In this embodiment of the present invention,
when the foregoing notification message (which includes
the first notification message, the second notification
message, the third notification message, or the fourth
notification message) is carried by using the physical lay-
er signaling, the notification message may be carried in
common search space of the second cell. In this embod-
iment of the present invention, the notification message
is carried by using the physical layer signaling, which can
implement fast sending of the notification message; and
the notification message is carried in the common search
space of the second cell, so that a group of user equip-
ments, such as all served user equipments or a group of
user equipments that have a multi-carrier aggregation
capability, can identify the notification message, without
a need of separately sending the notification message
to particular user equipment, thereby reducing signaling
overheads. Certainly, in this embodiment of the present
invention, when the foregoing notification message
(which includes the first notification message, the second
notification message, the third notification message, or
the fourth notification message) is carried by using the
physical layer signaling, the notification message may
also be carried in user equipment-specific search space.
That is, the base station may separately send the notifi-
cation message carried by using the physical layer sig-
naling to single user equipment, and add the notification
message into each user equipment-specific search
space.
[0204] In this embodiment of the present invention, the
foregoing notification message (which includes the first
notification message, the second notification message,
the third notification message, or the fourth notification
message) may be referred to as cross-carrier scheduling
signaling, common control signaling, or the like. Regard-
less of the name, a notification message falls within the
protection scope of the present invention provided that
the notification message can meet the function that is
mentioned in the present invention and used to instruct
the user equipment in the user equipment set to detect
the common control channel of the first cell in the first cell.
[0205] The above-mentioned notification message
may further carry carrier activation information. For ex-
ample, when receiving the foregoing notification mes-
sage, the user equipment may consider that a carrier is
activated. The carrier herein (such as the first cell) may
be identified by the user equipment by means of predef-
inition. The notification message that carries the carrier
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activation information may also be another notification
message than the first notification message, the second
notification message, the third notification message, and
the fourth notification message, for example, a fifth noti-
fication message. The fifth notification message may be
sent before the first notification message, the second no-
tification message, the third notification message, or the
fourth notification message is sent, that is, the base sta-
tion first activates the first cell for the user equipment by
using the fifth notification message, so that the user
equipment can identify the first cell, and then instructs,
by using the first notification message, the second noti-
fication message, the third notification message, or the
fourth notification message, the user equipment to detect
the common control channel sent over the first cell. Al-
ternatively, the fifth notification message may be sent
after the first notification message, the second notifica-
tion message, the third notification message, or the fourth
notification message is sent, and before the user equip-
ment is instructed to demodulate service data, that is,
the base station first instructs, by using the first notifica-
tion message, the second notification message, the third
notification message, or the fourth notification message,
the user equipment to detect the common control channel
sent over the first cell, then sends the fifth notification
message to activate the first cell for the user equipment,
and instructs the user equipment to detect the service
data sent over the first cell, where the detection herein
may be understood as demodulation, and the service
data may be, for example, data carried over a PDSCH.
[0206] It should be understood that the carrier activa-
tion information is information that enables the user
equipment to identify a carrier. The carrier activation in-
formation mentioned in this embodiment of the present
invention is information that enables the user equipment
to identify the first cell. The carrier activation information
may also be referred to as carrier activation indication
information. Regardless of the name, carrier activation
information falls within the protection scope of the present
invention provided that the carrier activation information
can be used to implement the foregoing function.
[0207] The above-mentioned notification message
may further carry information about an operator of the
first cell, so that the user equipment can learn the infor-
mation about the operator of the first cell by receiving the
notification message.
[0208] In this embodiment of the present invention, the
foregoing user equipment set may be a set of all user
equipments served by the base station; or may be a set
of particular user equipments, for example, one or more
user equipments that currently have relatively large serv-
ice data volumes. If the user equipment in the foregoing
user equipment set is particular user equipment, the fore-
going notification message may be carried by using RRC
dedicated signaling.
[0209] It should be understood that the base station
300 may be corresponding to the base station in the
method 100 or 200, and may implement corresponding

functions implemented by the base station in the method
100 or 200. For brevity, details are not described herein
again.
[0210] Therefore, in this embodiment of the present
invention, a base station sends, to user equipment by
using a second cell, a notification message used to in-
struct to detect a common control channel in a first cell,
which can notify in time the user equipment that the first
cell is used, and specifically, notify the user equipment
that the base station needs to send the common control
channel over the first cell; the base station sends the
common control channel over the first cell, so that the
user equipment detects the common control channel in
the first cell; and the user equipment can acquire common
control information of the first cell by demodulating the
common control channel, so as to provide necessary in-
formation for subsequent possible service data demod-
ulation. Further, only when determining that the first cell
is in an available state, the base station sends, to the
user equipment by using the second cell, the notification
message used to instruct to detect the common control
channel in the first cell, and sends the common control
channel to the user equipment by using the first cell.
Therefore, mutual interference between the base station
and another device such as a Wifi device can be avoided,
and the another device can also obtain more resource
contention opportunities. Further, when determining that
the first cell is in an idle state, the base station sends a
preoccupied signal over the first cell, which can avoid
that the first cell is occupied by another device. Therefore,
a shared spectrum can be properly used in a form of cell
configuration.
[0211] FIG. 12 is a schematic block diagram of user
equipment 400 according to an embodiment of the
present invention. As shown in FIG. 12, the user equip-
ment 400 includes a receiving unit 410, a determining
unit 420, and a detection unit 430.
[0212] The receiving unit 410 is configured to receive
a first notification message sent by a base station over
a second cell, where the first notification message is used
to instruct to detect a common control channel of a first
cell in the first cell.
[0213] The determining unit 420 is configured to deter-
mine, based on the first notification message received
by the receiving unit 410, that the detection unit 430
needs to detect the common control channel in the first
cell.
[0214] The detection unit 430 is configured to detect
the common control channel in the first cell.
[0215] Therefore, in this embodiment of the present
invention, a base station sends, to user equipment by
using a second cell, a notification message used to in-
struct to detect a common control channel in a first cell,
which can notify in time the user equipment that the first
cell is used, and specifically, notify the user equipment
that the base station needs to send the common control
channel over the first cell; the base station sends the
common control channel over the first cell, so that the
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user equipment detects the common control channel in
the first cell; and the user equipment can acquire common
control information of the first cell by demodulating the
common control channel, so as to provide necessary in-
formation for subsequent possible service data demod-
ulation. Therefore, a shared spectrum can be properly
used in a form of cell configuration.
[0216] Optionally, the receiving unit 410 is specifically
configured to receive the first notification message sent
by the base station when the base station determines
that the first cell is in an available state.
[0217] Optionally, the determining unit 420 is further
configured to determine, according to energy detection
and/or signal parsing, that the first cell is in an available
state. As shown in FIG. 13, the user equipment further
includes a generation unit 440 and a sending unit 450.
[0218] The generation unit 440 is configured to: after
the determining unit 420 determines that the first cell is
in an available state, generate a listening report mes-
sage, where the listening report message is used by the
base station to determine that the first cell is in an avail-
able state; and the sending unit 450 is configured to send
the listening report message generated by the generation
unit 440 to the base station.
[0219] Optionally, the receiving unit 410 is further con-
figured to receive, over the first cell, service data sent by
the base station.
[0220] Optionally, the receiving unit 410 is further con-
figured to receive a second notification message sent by
the base station on a spectrum corresponding to the first
cell, where the second notification message is sent by
the base station when the base station determines that
synchronization performance of the user equipment can-
not meet a synchronization requirement, and is used to
instruct to detect a synchronization channel of a spectrum
corresponding to the second cell on the spectrum corre-
sponding to the second cell.
[0221] The determining unit 420 is further configured
to determine, based on the second notification message
received by the receiving unit 410, that the detection unit
430 needs to detect the synchronization channel of the
spectrum corresponding to the second cell on the spec-
trum corresponding to the second cell; and the detection
unit 430 is further configured to detect the synchroniza-
tion channel of the spectrum corresponding to the second
cell on the spectrum corresponding to the second cell.
[0222] Optionally, the receiving unit 410 is further con-
figured to receive a third notification message sent by
the base station over the second cell, where the third
notification message is sent by the base station when
the base station determines that common control infor-
mation carried over the common control channel is up-
dated, and the third notification message is used to in-
struct to detect an updated common control channel of
the first cell in the first cell, and the updated common
control channel is used to carry updated common control
information; the determining unit 420 is further configured
to determine, based on the third notification message

received by the receiving unit 410, that the detection unit
430 needs to detect the updated common control channel
in the first cell; and the detection unit 430 is further con-
figured to detect the updated common control channel in
the first cell.
[0223] Optionally, the detection unit 430 is specifically
configured to periodically detect the common control
channel in the first cell based on the first notification mes-
sage received by the receiving unit 410.
[0224] The receiving unit 410 is further configured to
receive a stop detection message sent by the base sta-
tion over the second cell, where the stop detection mes-
sage is sent by the base station when the base station
determines that the first cell is occupied by another de-
vice, and is used to instruct to stop detecting the common
control channel; the determining unit 420 is further con-
figured to determine, based on the stop detection mes-
sage received by the receiving unit 410, that the detection
unit 430 needs to stop detecting the common control
channel in the first cell; and the detection unit 430 is fur-
ther configured to stop detecting the common control
channel in the first cell.
[0225] Optionally, the receiving unit 410 is further con-
figured to: after detecting the common control channel
stops in the first cell, receive a fourth notification message
sent by the base station when the base station deter-
mines that the first cell is in an available state, where the
fourth notification message is used to instruct to detect
the common control channel of the first cell in the first
cell; the determining unit 420 is further configured to de-
termine, based on the fourth notification message re-
ceived by the receiving unit 410, that the detection unit
430 needs to periodically detect the common control
channel in the first cell; and the detection unit 430 is fur-
ther configured to periodically detect the common control
channel in the first cell.
[0226] Optionally, the first notification message carries
information required for demodulating the common con-
trol channel; the determining unit 420 is specifically con-
figured to determine, based on the first notification mes-
sage, that the detection unit 430 needs to detect the com-
mon control channel in the first cell based on the infor-
mation required for demodulating the common control
channel; and the detection unit 430 is specifically config-
ured to detect the common control channel in the first
cell based on the information required for demodulating
the common control channel.
[0227] Optionally, the determining unit 420 is config-
ured to determine, based on the first notification message
received by the receiving unit 410, that the detection unit
430 needs to detect the common control channel in the
first cell by means of blind detection; and the detection
unit 430 is specifically configured to detect the common
control channel in the first cell by means of blind detec-
tion.
[0228] Optionally, the common control channel in-
cludes at least one of the synchronization channel, a
physical broadcast channel, a common control channel
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that carries a system information block, and a common
control channel that carries a reference signal for per-
forming measurement.
[0229] Optionally, as shown in FIG. 13, the user equip-
ment 400 further includes a measurement unit 400,
where the measurement unit 440 is configured to: when
the common control channel detected by the detection
unit 430 includes the common control channel that car-
ries the reference signal for performing measurement,
perform CSI measurement and/or RRM measurement
according to the reference signal for performing meas-
urement.
[0230] Optionally, the first notification message is car-
ried by using physical layer signaling, and is carried in
common search space of the second cell.
[0231] Optionally, the receiving unit 410 is specifically
configured to receive the first notification message sent
by the base station on a spectrum corresponding to the
second cell, where the spectrum corresponding to the
second cell is a licensed spectrum; and/or
the determining unit 420 is specifically configured to de-
termine that the detection unit 430 needs to detect the
common control channel on a spectrum corresponding
to the first cell; and the detection unit 430 is specifically
configured to detect the common control channel on the
spectrum corresponding to the first cell, where the spec-
trum corresponding to the first cell is an unlicensed spec-
trum.
[0232] Optionally, the second cell mentioned in this
embodiment of the present invention may be a primary
cell (Primary cell, PCell) corresponding to the base sta-
tion and/or the user equipment, and the first cell may be
a secondary cell (Secondary cell, SCell) corresponding
to the base station and/or the user equipment. In this
embodiment of the present invention, receiving a mes-
sage (which may be specifically the first notification mes-
sage, the second notification message, the third notifica-
tion message, or the fourth notification message men-
tioned in the following) sent over the second cell is re-
ceiving the message sent on a spectrum corresponding
to the second cell. Receiving a channel (which may be
specifically the common control channel or a channel
used to carry service data) by using the first cell is re-
ceiving the channel by using a spectrum corresponding
to the first cell. The spectrum corresponding to the first
cell may be an unlicensed (unlicensed) spectrum, and/or
the spectrum corresponding to the second cell may be a
licensed (licensed) spectrum. The spectrum correspond-
ing to the first cell may be a shared spectrum jointly used
by a device in an LTE system and another device, where
the another device may be a Wifi device.
[0233] Optionally, the second cell and the first cell may
belong to a same base station. For example, both the
second cell and the first cell may belong to a same macro
base station. The second cell and the first cell may also
belong to different base stations. For example, the sec-
ond cell belongs to a macro base station, and the first
cell belongs to a base station (which is a base station

with low transmit power) corresponding to a small cell
(small cell). The small cell herein may include: a metro
cell (Metro cell), a micro cell (Micro cell), a pico cell (Pico
cell), a femto cell (Femto cell), a wireless local area net-
work (Wireless Local Area Networks, WLAN) that uses
a wireless fidelity (Wireless Fidelity, Wi-Fi) technology,
and the like. These small cells feature a small coverage
area and low transmit power, and are capable of provid-
ing a high-speed data transmission service.
[0234] In this embodiment of the present invention, the
foregoing common control channel may include at least
one of the synchronization channel, a physical broadcast
channel, a common control channel that carries a system
information block, and a common control channel that
carries a reference signal for performing measurement.
The system information block may be a system informa-
tion block corresponding to a system information block
type 1, or may be a system information block of another
type. The reference signal for performing measurement
may be a CSI-RS, a CRS, or a DRS.
[0235] In this embodiment of the present invention, the
above-mentioned notification message (which includes
the first notification message, the second notification
message, the third notification message, or the fourth
notification message) may include information required
for demodulating the common control channel. For ex-
ample, the information required for demodulating the
common control channel may include at least one of a
resource location occupied by the common control chan-
nel, a modulation and coding scheme used for the com-
mon control channel, and transmit power information of
the common control channel.
[0236] Specifically, when the common control channel
includes the synchronization channel, the information re-
quired for demodulating the common control channel
may include a time domain location, a frequency domain
location, and a code domain location that are of a syn-
chronization signal carried over the synchronization
channel, a sequence form of the synchronization signal,
and the like. For another common control channel than
the synchronization channel, the information required for
demodulating the common control channel may include
a time domain location and a frequency domain location
that are occupied by the another common control chan-
nel, a sequence resource, a used modulation and coding
scheme, transmit power information, and the like.
[0237] In this embodiment of the present invention, the
information required for demodulating the common con-
trol channel and the information used to instruct the user
equipment in the user equipment set to detect the com-
mon control channel of the first cell in the first cell may
be carried in a same notification message, or may be
carried in different notification messages. For example,
the above-mentioned first notification message may in-
clude multiple notification messages, where one notifi-
cation message carries the information used to instruct
the user equipment in the user equipment set to detect
the common control channel of the first cell in the first
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cell, and another notification message includes the infor-
mation required for demodulating the common control
channel. Alternatively, the first notification message may
include only the information used to instruct the user
equipment in the user equipment set to detect the com-
mon control channel of the first cell in the first cell.
[0238] In this embodiment of the present invention, the
above-mentioned notification message (which includes
the first notification message, the second notification
message, the third notification message, or the fourth
notification message) may be carried by using at least
one of physical layer signaling, radio resource control
(Radio Resource Control, RRC) broadcast signaling,
RRC dedicated signaling, and Media Access Control
(Media Access Control, MAC) signaling.
[0239] In this embodiment of the present invention,
when the foregoing notification message (which includes
the first notification message, the second notification
message, the third notification message, or the fourth
notification message) is carried by using the physical lay-
er signaling, the notification message may be carried in
common search space of the second cell. In this embod-
iment of the present invention, the notification message
is carried by using the physical layer signaling, which can
implement fast sending of the notification message; and
the notification message is carried in the common search
space of the second cell, so that a group of user equip-
ments, such as all served user equipments or a group of
user equipments that have a multi-carrier aggregation
capability, can identify the notification message, without
a need of separately sending the notification message
to particular user equipment, thereby reducing signaling
overheads. Certainly, in this embodiment of the present
invention, when the foregoing notification message
(which includes the first notification message, the second
notification message, the third notification message, or
the fourth notification message) is carried by using the
physical layer signaling, the notification message may
also be carried in user equipment-specific search space.
That is, the base station may separately send the notifi-
cation message carried by using the physical layer sig-
naling to single user equipment, and add the notification
message into each user equipment-specific search
space.
[0240] In this embodiment of the present invention, the
foregoing notification message (which includes the first
notification message, the second notification message,
the third notification message, or the fourth notification
message) may be referred to as cross-carrier scheduling
signaling, common control signaling, or the like. Regard-
less of the name, a notification message falls within the
protection scope of the present invention provided that
the notification message can meet the function that is
mentioned in the present invention and used to instruct
the user equipment in the user equipment set to detect
the common control channel of the first cell in the first cell.
[0241] The above-mentioned notification message
may further carry carrier activation information. For ex-

ample, when receiving the foregoing notification mes-
sage, the user equipment may consider that a carrier is
activated. The carrier herein (such as the first cell) may
be identified by the user equipment by means of predef-
inition. The notification message that carries the carrier
activation information may also be another notification
message than the first notification message, the second
notification message, the third notification message, and
the fourth notification message, for example, a fifth noti-
fication message. The fifth notification message may be
sent before the first notification message, the second no-
tification message, the third notification message, or the
fourth notification message is sent, that is, the base sta-
tion first activates the first cell for the user equipment by
using the fifth notification message, so that the user
equipment can identify the first cell, and then instructs,
by using the first notification message, the second noti-
fication message, the third notification message, or the
fourth notification message, the user equipment to detect
the common control channel sent over the first cell. Al-
ternatively, the fifth notification message may be sent
after the first notification message, the second notifica-
tion message, the third notification message, or the fourth
notification message is sent, and before the user equip-
ment is instructed to demodulate service data, that is,
the base station first instructs, by using the first notifica-
tion message, the second notification message, the third
notification message, or the fourth notification message,
the user equipment to detect the common control channel
sent over the first cell, then sends the fifth notification
message to activate the first cell for the user equipment,
and instructs the user equipment to detect the service
data sent over the first cell, where the detection herein
may be understood as demodulation, and the service
data may be, for example, data carried over a PDSCH.
[0242] It should be understood that the carrier activa-
tion information is information that enables the user
equipment to identify a carrier. The carrier activation in-
formation mentioned in this embodiment of the present
invention is information that enables the user equipment
to identify the first cell. The carrier activation information
may also be referred to as carrier activation indication
information. Regardless of the name, carrier activation
information falls within the protection scope of the present
invention provided that the carrier activation information
can be used to implement the foregoing function.
[0243] The above-mentioned notification message
may further carry information about an operator of the
first cell, so that the user equipment can learn the infor-
mation about the operator of the first cell by receiving the
notification message.
[0244] In this embodiment of the present invention, the
foregoing user equipment set may be a set of all user
equipments served by the base station; or may be a set
of particular user equipments, for example, one or more
user equipments that currently have relatively large serv-
ice data volumes. If the user equipment in the foregoing
user equipment set is particular user equipment, the fore-
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going notification message may be carried by using RRC
dedicated signaling.
[0245] It should be understood that the user equipment
400 may be corresponding to the user equipment in the
method 100 or 200, and may implement corresponding
functions implemented by the user equipment in the
method 100 or 200. For brevity, details are not described
herein again.
[0246] Therefore, in this embodiment of the present
invention, a base station sends, to user equipment by
using a second cell, a notification message used to in-
struct to detect a common control channel in a first cell,
which can notify in time the user equipment that the first
cell is used, and specifically, notify the user equipment
that the base station needs to send the common control
channel over the first cell; the base station sends the
common control channel over the first cell, so that the
user equipment detects the common control channel in
the first cell; and the user equipment can acquire common
control information of the first cell by demodulating the
common control channel, so as to provide necessary in-
formation for subsequent possible service data demod-
ulation. Further, only when determining that the first cell
is in an available state, the base station sends, to the
user equipment by using the second cell, the notification
message used to instruct to detect the common control
channel in the first cell, and sends the common control
channel to the user equipment by using the first cell.
Therefore, mutual interference between the base station
and another device such as a Wifi device can be avoided,
and the another device can also obtain more resource
contention opportunities. Therefore, a shared spectrum
can be properly used in a form of cell configuration.
[0247] FIG. 14 is a schematic block diagram of a base
station 500 according to an embodiment of the present
invention. As shown in FIG. 14, the base station 500 in-
cludes a processor 510 and a transmitter 520, where the
processor 510 is configured to generate a first notification
message, where the first notification message is used to
instruct user equipment in the user equipment set to de-
tect a common control channel of a first cell in the first
cell; and the transmitter 520 is configured to send, by
using a second cell, the first notification message gen-
erated by the processor 510 to the user equipment in the
user equipment set, and send the common control chan-
nel to the user equipment in the user equipment set by
using the first cell.
[0248] Therefore, in this embodiment of the present
invention, a base station sends, to user equipment by
using a second cell, a notification message used to in-
struct to detect a common control channel in a first cell,
which can notify in time the user equipment that the first
cell is used, and specifically, notify the user equipment
that the base station needs to send the common control
channel over the first cell; the base station sends the
common control channel over the first cell, so that the
user equipment detects the common control channel in
the first cell; and the user equipment can acquire common

control information of the first cell by demodulating the
common control channel, so as to provide necessary in-
formation for subsequent possible service data demod-
ulation. Therefore, a shared spectrum can be properly
used in a form of cell configuration.
[0249] Optionally, before the transmitter 520 sends the
first notification message to the user equipment in the
user equipment set by using the second cell, the proc-
essor 510 is further configured to determine that the first
cell is in an available state.
[0250] Optionally, the transmitter 520 is further config-
ured to: after the processor 510 determines that the first
cell is in an available state, send a preoccupied signal
over the first cell.
[0251] Optionally, as shown in FIG. 15, the base station
500 further includes a receiver 530, and the processor
510 is specifically configured to determine, by performing
energy detection and/or signal parsing on a signal re-
ceived by the receiver 530, that the first cell is in an avail-
able state.
[0252] Optionally, as shown in FIG. 15, the base station
500 further includes a receiver 530, where the receiver
530 is configured to receive a listening report message
sent by first user equipment in the user equipment set
when the first user equipment determines, according to
energy detection and/or signal parsing, that the first cell
is in an available state; and the processor 510 is specif-
ically configured to determine, according to the listening
report message received by the receiver 530, that the
first cell is in an available state.
[0253] Optionally, the processor 510 is further config-
ured to: before the transmitter 520 sends the first notifi-
cation message to the user equipment in the user equip-
ment set by using the second cell, determine that service
data needs to be sent to the user equipment in the user
equipment set by using the first cell.
[0254] The transmitter 520 is further configured to: af-
ter sending the common control channel to the user
equipment in the user equipment set, send the service
data to the user equipment in the user equipment set by
using the first cell.
[0255] Optionally, the processor 510 is further config-
ured to: when the common control channel includes a
synchronization channel, determine whether synchroni-
zation performance of the user equipment in the user
equipment set can meet a synchronization requirement;
and when determining that the synchronization perform-
ance of the user equipment in the user equipment set
cannot meet the synchronization requirement, generate
a second notification message, where the second notifi-
cation message is used to instruct the user equipment in
the user equipment set to detect the synchronization
channel of the first cell in the first cell; and the transmitter
520 is further configured to send, by using the second
cell, the second notification message generated by the
processor 510 to the user equipment in the user equip-
ment set, and send the synchronization channel to the
user equipment in the user equipment set by using the
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first cell.
[0256] Optionally, the processor 510 is further config-
ured to determine that common control information car-
ried over the common control channel is updated, and
generate a third notification message, where the third
notification message is used to instruct the user equip-
ment in the user equipment set to detect an updated com-
mon control channel of the first cell in the first cell, and
the updated common control channel is used to carry
updated common control information; and the transmitter
520 is further configured to send, by using the second
cell, the third notification message generated by the proc-
essor 510 to the user equipment in the user equipment
set, and send the updated common control channel to
the user equipment in the user equipment set by using
the first cell.
[0257] Optionally, the transmitter 520 is specifically
configured to periodically send the common control chan-
nel to the user equipment in the user equipment set; the
processor 510 is further configured to determine whether
the first cell is occupied by another device, and when the
processor 510 determines that the first cell is occupied
by the another device, generate a stop detection mes-
sage, where the stop detection message is used to in-
struct the user equipment in the user equipment set to
stop detecting the common control channel; and the
transmitter 520 is further configured to send, by using
the second cell, the stop detection message generated
by the processor 510 to the user equipment in the user
equipment set. Optionally, the processor 520 may deter-
mine, by performing energy detection and/or signal pars-
ing on a signal received by the receiver 530, whether the
first cell is occupied by another device. For specific im-
plementation, reference may be made to descriptions in
the method 100.
[0258] Optionally, the processor 510 is further config-
ured to: after the transmitter 520 sends the stop detection
message, determine that the first cell is in an available
state, and generate a fourth notification message, where
the fourth notification message is used to instruct the
user equipment in the user equipment set to detect the
common control channel of the first cell in the first cell;
and the transmitter 520 is further configured to send, by
using the second cell, the fourth notification message
generated by the processor 510 to the user equipment
in the user equipment set, and periodically send the com-
mon control channel to the user equipment in the user
equipment set by using the first cell.
[0259] Optionally, the common control channel in-
cludes at least one of the synchronization channel, a
physical broadcast channel, a common control channel
that carries a system information block, and a common
control channel that carries a reference signal for per-
forming measurement.
[0260] Optionally, the first notification message is car-
ried by using physical layer signaling, and is carried in
common search space of the second cell.
[0261] Optionally, the transmitter 520 is specifically

configured to send, by using a spectrum corresponding
to the second cell, the first notification message gener-
ated by the processor 510 to the user equipment in the
user equipment set, where the spectrum corresponding
to the second cell is a licensed spectrum; and/or
the transmitter 520 is specifically configured to send the
common control channel to the user equipment in the
user equipment set by using a spectrum corresponding
to the first cell, where the spectrum corresponding to the
first cell is an unlicensed spectrum.
[0262] Optionally, the second cell mentioned in this
embodiment of the present invention may be a primary
cell (Primary cell, PCell) corresponding to the base sta-
tion and/or the user equipment, and the first cell may be
a secondary cell (Secondary cell, SCell) corresponding
to the base station and/or the user equipment. In this
embodiment of the present invention, sending a message
(which may be specifically the first notification message,
the second notification message, the third notification
message, or the fourth notification message mentioned
in the following) by using the second cell is sending a
channel by using a spectrum corresponding to the sec-
ond cell. Sending a channel (which may be specifically
the common control channel or a channel used to carry
service data) by using the first cell is sending a message
by using a spectrum corresponding to the first cell. The
spectrum corresponding to the first cell may be an unli-
censed (unlicensed) spectrum, and/or the spectrum cor-
responding to the second cell may be a licensed (li-
censed) spectrum. The spectrum corresponding to the
first cell may be a shared spectrum jointly used by a de-
vice in an LTE system and another device, where the
another device may be a Wifi device.
[0263] Optionally, the second cell and the first cell may
belong to a same base station. For example, both the
second cell and the first cell may belong to a same macro
base station. The second cell and the first cell may also
belong to different base stations. For example, the sec-
ond cell belongs to a macro base station, and the first
cell belongs to a base station (which is a base station
with low transmit power) corresponding to a small cell
(small cell). The small cell herein may include: a metro
cell (Metro cell), a micro cell (Micro cell), a pico cell (Pico
cell), a femto cell (Femto cell), a wireless local area net-
work (Wireless Local Area Networks, WLAN) that uses
a wireless fidelity (Wireless Fidelity, Wi-Fi) technology,
and the like. These small cells feature a small coverage
area and low transmit power, and are capable of provid-
ing a high-speed data transmission service.
[0264] In this embodiment of the present invention, the
foregoing common control channel may include at least
one of the synchronization channel, a physical broadcast
channel, a common control channel that carries a system
information block, and a common control channel that
carries a reference signal for performing measurement.
The system information block may be a system informa-
tion block corresponding to a system information block
type 1, or may be a system information block of another
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type. The reference signal for performing measurement
may be a CSI-RS, a CRS, or a DRS.
[0265] In this embodiment of the present invention, the
above-mentioned notification message (which includes
the first notification message, the second notification
message, the third notification message, or the fourth
notification message) may include information required
for demodulating the common control channel. For ex-
ample, the information required for demodulating the
common control channel may include at least one of a
resource location occupied by the common control chan-
nel, a modulation and coding scheme used for the com-
mon control channel, and transmit power information of
the common control channel.
[0266] Specifically, when the common control channel
includes the synchronization channel, the information re-
quired for demodulating the common control channel
may include a time domain location, a frequency domain
location, and a code domain location that are of a syn-
chronization signal carried over the synchronization
channel, a sequence form of the synchronization signal,
and the like. For another common control channel than
the synchronization channel, the information required for
demodulating the common control channel may include
a time domain location and a frequency domain location
that are occupied by the another common control chan-
nel, a sequence resource, a used modulation and coding
scheme, transmit power information, and the like.
[0267] In this embodiment of the present invention, the
information required for demodulating the common con-
trol channel and the information used to instruct the user
equipment in the user equipment set to detect the com-
mon control channel of the first cell in the first cell may
be carried in a same notification message, or may be
carried in different notification messages. For example,
the above-mentioned first notification message may in-
clude multiple notification messages, where one notifi-
cation message carries the information used to instruct
the user equipment in the user equipment set to detect
the common control channel of the first cell in the first
cell, and another notification message includes the infor-
mation required for demodulating the common control
channel. Alternatively, the first notification message may
include only the information used to instruct the user
equipment in the user equipment set to detect the com-
mon control channel of the first cell in the first cell.
[0268] In this embodiment of the present invention, the
above-mentioned notification message (which includes
the first notification message, the second notification
message, the third notification message, or the fourth
notification message) may be carried by using at least
one of physical layer signaling, radio resource control
(Radio Resource Control, RRC) broadcast signaling,
RRC dedicated signaling, and Media Access Control
(Media Access Control, MAC) signaling.
[0269] In this embodiment of the present invention,
when the foregoing notification message (which includes
the first notification message, the second notification

message, the third notification message, or the fourth
notification message) is carried by using the physical lay-
er signaling, the notification message may be carried in
common search space of the second cell. In this embod-
iment of the present invention, the notification message
is carried by using the physical layer signaling, which can
implement fast sending of the notification message; and
the notification message is carried in the common search
space of the second cell, so that a group of user equip-
ments, such as all served user equipments or a group of
user equipments that have a multi-carrier aggregation
capability, can identify the notification message, without
a need of separately sending the notification message
to particular user equipment, thereby reducing signaling
overheads. Certainly, in this embodiment of the present
invention, when the foregoing notification message
(which includes the first notification message, the second
notification message, the third notification message, or
the fourth notification message) is carried by using the
physical layer signaling, the notification message may
also be carried in user equipment-specific search space.
That is, the base station may separately send the notifi-
cation message carried by using the physical layer sig-
naling to single user equipment, and add the notification
message into each user equipment-specific search
space.
[0270] In this embodiment of the present invention, the
foregoing notification message (which includes the first
notification message, the second notification message,
the third notification message, or the fourth notification
message) may be referred to as cross-carrier scheduling
signaling, common control signaling, or the like. Regard-
less of the name, a notification message falls within the
protection scope of the present invention provided that
the notification message can meet the function that is
mentioned in the present invention and used to instruct
the user equipment in the user equipment set to detect
the common control channel of the first cell in the first cell.
[0271] The above-mentioned notification message
may further carry carrier activation information. For ex-
ample, when receiving the foregoing notification mes-
sage, the user equipment may consider that a carrier is
activated. The carrier herein (such as the first cell) may
be identified by the user equipment by means of predef-
inition. The notification message that carries the carrier
activation information may also be another notification
message than the first notification message, the second
notification message, the third notification message, and
the fourth notification message, for example, a fifth noti-
fication message. The fifth notification message may be
sent before the first notification message, the second no-
tification message, the third notification message, or the
fourth notification message is sent, that is, the base sta-
tion first activates the first cell for the user equipment by
using the fifth notification message, so that the user
equipment can identify the first cell, and then instructs,
by using the first notification message, the second noti-
fication message, the third notification message, or the
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fourth notification message, the user equipment to detect
the common control channel sent over the first cell. Al-
ternatively, the fifth notification message may be sent
after the first notification message, the second notifica-
tion message, the third notification message, or the fourth
notification message is sent, and before the user equip-
ment is instructed to demodulate service data, that is,
the base station first instructs, by using the first notifica-
tion message, the second notification message, the third
notification message, or the fourth notification message,
the user equipment to detect the common control channel
sent over the first cell, then sends the fifth notification
message to activate the first cell for the user equipment,
and instructs the user equipment to detect the service
data sent over the first cell, where the detection herein
may be understood as demodulation, and the service
data may be, for example, data carried over a PDSCH.
[0272] It should be understood that the carrier activa-
tion information is information that enables the user
equipment to identify a carrier. The carrier activation in-
formation mentioned in this embodiment of the present
invention is information that enables the user equipment
to identify the first cell. The carrier activation information
may also be referred to as carrier activation indication
information. Regardless of the name, carrier activation
information falls within the protection scope of the present
invention provided that the carrier activation information
can be used to implement the foregoing function.
[0273] The above-mentioned notification message
may further carry information about an operator of the
first cell, so that the user equipment can learn the infor-
mation about the operator of the first cell by receiving the
notification message.
[0274] In this embodiment of the present invention, the
foregoing user equipment set may be a set of all user
equipments served by the base station; or may be a set
of particular user equipments, for example, one or more
user equipments that currently have relatively large serv-
ice data volumes. If the user equipment in the foregoing
user equipment set is particular user equipment, the fore-
going notification message may be carried by using RRC
dedicated signaling.
[0275] It should be understood that the base station
500 may be corresponding to the base station in the
method 100 or 200, and may implement corresponding
functions implemented by the base station in the method
100 or 200. For brevity, details are not described herein
again.
[0276] Therefore, in this embodiment of the present
invention, a base station sends, to user equipment by
using a second cell, a notification message used to in-
struct to detect a common control channel in a first cell,
which can notify in time the user equipment that the first
cell is used, and specifically, notify the user equipment
that the base station needs to send the common control
channel over the first cell; the base station sends the
common control channel over the first cell, so that the
user equipment detects the common control channel in

the first cell; and the user equipment can acquire common
control information of the first cell by demodulating the
common control channel, so as to provide necessary in-
formation for subsequent possible service data demod-
ulation. Further, only when determining that the first cell
is in an available state, the base station sends, to the
user equipment by using the second cell, the notification
message used to instruct to detect the common control
channel in the first cell, and sends the common control
channel to the user equipment by using the first cell.
Therefore, mutual interference between the base station
and another device such as a Wifi device can be avoided,
and the another device can also obtain more resource
contention opportunities. Further, when determining that
the first cell is in an idle state, the base station sends a
preoccupied signal over the first cell, which can avoid
that the first cell is occupied by another device. Therefore,
a shared spectrum can be properly used in a form of cell
configuration.
[0277] FIG. 16 is a schematic block diagram of user
equipment 600 according to an embodiment of the
present invention. As shown in FIG. 16, the user equip-
ment 600 includes a receiver 610 and a processor 620.
[0278] The receiver 610 is configured to receive a first
notification message sent by a base station over a second
cell, where the first notification message is used to in-
struct to detect a common control channel of a first cell
in the first cell.
[0279] The processor 620 is configured to determine,
based on the first notification message received by the
receiver 610, that the common control channel needs to
be detected in the first cell by using the receiver 610.
[0280] The processor 620 is further configured to de-
tect the common control channel in the first cell by using
the receiver 610.
[0281] Therefore, in this embodiment of the present
invention, a base station sends, to user equipment by
using a second cell, a notification message used to in-
struct to detect a common control channel in a first cell,
which can notify in time the user equipment that the first
cell is used, and specifically, notify the user equipment
that the base station needs to send the common control
channel over the first cell; the base station sends the
common control channel over the first cell, so that the
user equipment detects the common control channel in
the first cell; and the user equipment can acquire common
control information of the first cell by demodulating the
common control channel, so as to provide necessary in-
formation for subsequent possible service data demod-
ulation. Therefore, a shared spectrum can be properly
used in a form of cell configuration.
[0282] Optionally, the receiver 610 is specifically con-
figured to receive the first notification message sent by
the base station when the base station determines that
the first cell is in an available state.
[0283] Optionally, the processor 620 is further config-
ured to determine, by performing energy detection and/or
signal parsing on a signal received by the receiver 610,
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that the first cell is in an available state, and generate a
listening report message, where the listening report mes-
sage is used to indicate that the first cell is in an available
state. As shown in FIG. 17, the user equipment 600 fur-
ther includes a transmitter 630630, where the transmitter
630 is configured to: when the processor 620 determines
that the first cell is in an available state, send the listening
report message to the base station.
[0284] Optionally, the receiver 610 is further config-
ured to receive, over the first cell, service data sent by
the base station.
[0285] Optionally, the receiver 610 is further config-
ured to receive a second notification message sent by
the base station over the second cell, where the second
notification message is sent by the base station when
the base station determines that synchronization per-
formance of the user equipment cannot meet a synchro-
nization requirement, and is used to instruct to detect a
synchronization channel of the first cell in the first cell;
the processor 620 is further configured to determine,
based on the second notification message received by
the receiver 610, that the synchronization channel of the
first cell needs to be detected in the first cell by using the
receiver 610; and the processor 620 is further configured
to detect the synchronization channel of the first cell in
the first cell by using the receiver 610.
[0286] Optionally, the receiver 610 is further config-
ured to receive a third notification message sent by the
base station over the second cell, where the third notifi-
cation message is sent by the base station when the base
station determines that common control information car-
ried over the common control channel is updated, and is
used to instruct to detect an updated common control
channel of the first cell in the first cell, and the updated
common control channel is used to carry updated com-
mon control information; the processor 620 is further con-
figured to determine, based on the third notification mes-
sage received by the receiver 610, that the updated com-
mon control channel needs to be detected in the first cell
by using the receiver 610; and the processor 620 is fur-
ther configured to detect the updated common control
channel of the first cell in the first cell by using the proc-
essor 620.
[0287] Optionally, the processor 620 is specifically
configured to determine, based on the first notification
message received by the receiver 610, that the common
control channel needs to be periodically detected in the
first cell by using the receiver 610; the processor 620 is
specifically configured to periodically detect the common
control channel in the first cell by using the receiver 610;
the receiver 610 is further configured to receive a stop
detection message sent by the base station over the sec-
ond cell, where the stop detection message is sent by
the base station when the base station determines that
the first cell is occupied by another device, and is used
to instruct to stop detecting the common control channel;
the processor 620 is further configured to determine,
based on the stop detection message received by the

receiver 610, that detecting the common control channel
in the first cell by using the receiver 610 needs to stop;
and the processor 620 is further configured to stop de-
tecting, by using the receiver 610, the common control
channel in the first cell.
[0288] Optionally, the receiver 610 is further config-
ured to: after the processor 620 stops detecting, by using
the receiver 610, the common control channel in the first
cell, receive a fourth notification message sent by the
base station when the base station redetermines that the
first cell is in an available state, where the fourth notifi-
cation message is used to instruct to detect the common
control channel of the first cell in the first cell; the proc-
essor 620 is further configured to determine, based on
the fourth notification message received by the receiver
610, that the common control channel needs to be peri-
odically detected in the first cell by using the receiver
610; and the processor 620 is further configured to peri-
odically detect the common control channel in the first
cell by using the receiver 610.
[0289] Optionally, the first notification message carries
information required for demodulating the common con-
trol channel; the processor 620 is specifically configured
to determine, based on the first notification message re-
ceived by the receiver 610, that the common control
channel needs to be detected in the first cell by using the
receiver 610 and based on the information required for
demodulating the common control channel; and the proc-
essor 620 is further specifically configured to detect the
common control channel in the first cell by using the re-
ceiver 610 and based on the information required for de-
modulating the common control channel.
[0290] Optionally, the processor 620 is specifically
configured to detect the common control channel in the
first cell by using the receiver 610, by means of blind
detection, and based on the first notification message
received by the receiver 610.
[0291] Optionally, the common control channel in-
cludes at least one of the synchronization channel, a
physical broadcast channel, a common control channel
that carries a system information block, and a common
control channel that carries a reference signal for per-
forming measurement.
[0292] Optionally, when the common control channel
detected by the processor 620 by using the receiver 610
includes the common control channel that carries the ref-
erence signal for performing measurement, the proces-
sor 620 is further configured to perform CSI measure-
ment and/or RRM measurement according to the refer-
ence signal for performing measurement.
[0293] Optionally, the first notification message is car-
ried by using physical layer signaling, and is carried in
common search space of the second cell.
[0294] Optionally, the receiver 610 is specifically con-
figured to receive the first notification message sent by
the base station on a spectrum corresponding to the sec-
ond cell, where the spectrum corresponding to the sec-
ond cell is a licensed spectrum; and/or
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the processor 620 is specifically configured to determine
that the common control channel needs to be detected
on a spectrum corresponding to the first cell by using the
receiver 610, and detect the common control channel in
the first cell by using the receiver 610, where the spec-
trum corresponding to the first cell is an unlicensed spec-
trum.
[0295] Optionally, the second cell mentioned in this
embodiment of the present invention may be a primary
cell (Primary cell, PCell) corresponding to the base sta-
tion and/or the user equipment, and the first cell may be
a secondary cell (Secondary cell, SCell) corresponding
to the base station and/or the user equipment. In this
embodiment of the present invention, receiving a mes-
sage (which may be specifically the first notification mes-
sage, the second notification message, the third notifica-
tion message, or the fourth notification message men-
tioned in the following) sent over the second cell is re-
ceiving the message sent on a spectrum corresponding
to the second cell. Receiving a channel (which may be
specifically the common control channel or a channel
used to carry service data) by using the first cell is re-
ceiving the channel by using a spectrum corresponding
to the first cell. The spectrum corresponding to the first
cell may be an unlicensed (unlicensed) spectrum, and/or
the spectrum corresponding to the second cell may be a
licensed (licensed) spectrum. The spectrum correspond-
ing to the first cell may be a shared spectrum jointly used
by a device in an LTE system and another device, where
the another device may be a Wifi device.
[0296] Optionally, the second cell and the first cell may
belong to a same base station. For example, both the
second cell and the first cell may belong to a same macro
base station. The second cell and the first cell may also
belong to different base stations. For example, the sec-
ond cell belongs to a macro base station, and the first
cell belongs to a base station (which is a base station
with low transmit power) corresponding to a small cell
(small cell). The small cell herein may include: a metro
cell (Metro cell), a micro cell (Micro cell), a pico cell (Pico
cell), a femto cell (Femto cell), a wireless local area net-
work (Wireless Local Area Networks, WLAN) that uses
a wireless fidelity (Wireless Fidelity, Wi-Fi) technology,
and the like. These small cells feature a small coverage
area and low transmit power, and are capable of provid-
ing a high-speed data transmission service.
[0297] In this embodiment of the present invention, the
foregoing common control channel may include at least
one of the synchronization channel, a physical broadcast
channel, a common control channel that carries a system
information block, and a common control channel that
carries a reference signal for performing measurement.
The system information block may be a system informa-
tion block corresponding to a system information block
type 1, or may be a system information block of another
type. The reference signal for performing measurement
may be a CSI-RS, a CRS, or a DRS.
[0298] In this embodiment of the present invention, the

above-mentioned notification message (which includes
the first notification message, the second notification
message, the third notification message, or the fourth
notification message) may include information required
for demodulating the common control channel. For ex-
ample, the information required for demodulating the
common control channel may include at least one of a
resource location occupied by the common control chan-
nel, a modulation and coding scheme used for the com-
mon control channel, and transmit power information of
the common control channel.
[0299] Specifically, when the common control channel
includes the synchronization channel, the information re-
quired for demodulating the common control channel
may include a time domain location, a frequency domain
location, and a code domain location that are of a syn-
chronization signal carried over the synchronization
channel, a sequence form of the synchronization signal,
and the like. For another common control channel than
the synchronization channel, the information required for
demodulating the common control channel may include
a time domain location and a frequency domain location
that are occupied by the another common control chan-
nel, a sequence resource, a used modulation and coding
scheme, transmit power information, and the like.
[0300] In this embodiment of the present invention, the
information required for demodulating the common con-
trol channel and the information used to instruct the user
equipment in the user equipment set to detect the com-
mon control channel of the first cell in the first cell may
be carried in a same notification message, or may be
carried in different notification messages. For example,
the above-mentioned first notification message may in-
clude multiple notification messages, where one notifi-
cation message carries the information used to instruct
the user equipment in the user equipment set to detect
the common control channel of the first cell in the first
cell, and another notification message includes the infor-
mation required for demodulating the common control
channel. Alternatively, the first notification message may
include only the information used to instruct the user
equipment in the user equipment set to detect the com-
mon control channel of the first cell in the first cell.
[0301] In this embodiment of the present invention, the
above-mentioned notification message (which includes
the first notification message, the second notification
message, the third notification message, or the fourth
notification message) may be carried by using at least
one of physical layer signaling, radio resource control
(Radio Resource Control, RRC) broadcast signaling,
RRC dedicated signaling, and Media Access Control
(Media Access Control, MAC) signaling.
[0302] In this embodiment of the present invention,
when the foregoing notification message (which includes
the first notification message, the second notification
message, the third notification message, or the fourth
notification message) is carried by using the physical lay-
er signaling, the notification message may be carried in
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common search space (Common search space) of the
second cell. In this embodiment of the present invention,
the notification message is carried by using the physical
layer signaling, which can implement fast sending of the
notification message; and the notification message is car-
ried in the common search space of the second cell, so
that a group of user equipments, such as all served user
equipments or a group of user equipments that have a
multi-carrier aggregation capability, can identify the no-
tification message, without a need of separately sending
the notification message to particular user equipment,
thereby reducing signaling overheads. Certainly, in this
embodiment of the present invention, when the foregoing
notification message (which includes the first notification
message, the second notification message, the third no-
tification message, or the fourth notification message) is
carried by using the physical layer signaling, the notifi-
cation message may also be carried in user equipment-
specific search space. That is, the base station may sep-
arately send the notification message carried by using
the physical layer signaling to single user equipment, and
add the notification message into each user equipment-
specific search space.
[0303] In this embodiment of the present invention, the
foregoing notification message (which includes the first
notification message, the second notification message,
the third notification message, or the fourth notification
message) may be referred to as cross-carrier scheduling
signaling, common control signaling, or the like. Regard-
less of the name, a notification message falls within the
protection scope of the present invention provided that
the notification message can meet the function that is
mentioned in the present invention and used to instruct
the user equipment in the user equipment set to detect
the common control channel of the first cell in the first cell.
[0304] The above-mentioned notification message
may further carry carrier activation information. For ex-
ample, when receiving the foregoing notification mes-
sage, the user equipment may consider that a carrier is
activated. The carrier herein (such as the first cell) may
be identified by the user equipment by means of predef-
inition. The notification message that carries the carrier
activation information may also be another notification
message than the first notification message, the second
notification message, the third notification message, and
the fourth notification message, for example, a fifth noti-
fication message. The fifth notification message may be
sent before the first notification message, the second no-
tification message, the third notification message, or the
fourth notification message is sent, that is, the base sta-
tion first activates the first cell for the user equipment by
using the fifth notification message, so that the user
equipment can identify the first cell, and then instructs,
by using the first notification message, the second noti-
fication message, the third notification message, or the
fourth notification message, the user equipment to detect
the common control channel sent over the first cell. Al-
ternatively, the fifth notification message may be sent

after the first notification message, the second notifica-
tion message, the third notification message, or the fourth
notification message is sent, and before the user equip-
ment is instructed to demodulate service data, that is,
the base station first instructs, by using the first notifica-
tion message, the second notification message, the third
notification message, or the fourth notification message,
the user equipment to detect the common control channel
sent over the first cell, then sends the fifth notification
message to activate the first cell for the user equipment,
and instructs the user equipment to detect the service
data sent over the first cell, where the detection herein
may be understood as demodulation, and the service
data may be, for example, data carried over a PDSCH.
[0305] It should be understood that the carrier activa-
tion information is information that enables the user
equipment to identify a carrier. The carrier activation in-
formation mentioned in this embodiment of the present
invention is information that enables the user equipment
to identify the first cell. The carrier activation information
may also be referred to as carrier activation indication
information. Regardless of the name, carrier activation
information falls within the protection scope of the present
invention provided that the carrier activation information
can be used to implement the foregoing function.
[0306] The above-mentioned notification message
may further carry information about an operator of the
first cell, so that the user equipment can learn the infor-
mation about the operator of the first cell by receiving the
notification message.
[0307] In this embodiment of the present invention, the
foregoing user equipment set may be a set of all user
equipments served by the base station; or may be a set
of particular user equipments, for example, one or more
user equipments that currently have relatively large serv-
ice data volumes. If the user equipment in the foregoing
user equipment set is particular user equipment, the fore-
going notification message may be carried by using RRC
dedicated signaling.
[0308] It should be understood that the user equipment
600 may be corresponding to the user equipment in the
method 100 or 200, and may implement corresponding
functions implemented by the user equipment in the
method 100 or 200. For brevity, details are not described
herein again.
[0309] Therefore, in this embodiment of the present
invention, a base station sends, to user equipment by
using a second cell, a notification message used to in-
struct to detect a common control channel in a first cell,
which can notify in time the user equipment that the first
cell is used, and specifically, notify the user equipment
that the base station needs to send the common control
channel over the first cell; the base station sends the
common control channel over the first cell, so that the
user equipment detects the common control channel in
the first cell; and the user equipment can acquire common
control information of the first cell by demodulating the
common control channel, so as to provide necessary in-
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formation for subsequent possible service data demod-
ulation. Further, only when determining that the first cell
is in an available state, the base station sends, to the
user equipment by using the second cell, the notification
message used to instruct to detect the common control
channel in the first cell, and sends the common control
channel to the user equipment by using the first cell.
Therefore, mutual interference between the base station
and another device such as a Wifi device can be avoided,
and the another device can also obtain more resource
contention opportunities. Therefore, a shared spectrum
can be properly used in a form of cell configuration.
[0310] A person of ordinary skill in the art may be aware
that, in combination with the examples described in the
embodiments disclosed in this specification, units and
algorithm steps may be implemented by electronic hard-
ware or a combination of computer software and elec-
tronic hardware. That the functions are performed by
hardware or software depends on particular applications
and design constraint conditions of the technical solu-
tions. A person skilled in the art may use different meth-
ods to implement the described functions for each par-
ticular application, but it should not be considered that
the implementation goes beyond the scope of the present
invention.
[0311] It may be clearly understood by a person skilled
in the art that, for the purpose of convenient and brief
description, for a detailed working process of the forego-
ing system, apparatus, and unit, reference may be made
to a corresponding process in the foregoing method em-
bodiments, and details are not described herein again.
[0312] In the several embodiments provided in the
present application, it should be understood that the dis-
closed system, apparatus, and method may be imple-
mented in other manners. For example, the described
apparatus embodiment is merely exemplary. For exam-
ple, the unit division is merely logical function division
and may be other division in actual implementation. For
example, a plurality of units or components may be com-
bined or integrated into another system, or some features
may be ignored or not performed. In addition, the dis-
played or discussed mutual couplings or direct couplings
or communication connections may be implemented by
using some interfaces. The indirect couplings or commu-
nication connections between the apparatuses or units
may be implemented in electronic, mechanical, or other
forms.
[0313] The units described as separate parts may or
may not be physically separate, and parts displayed as
units may or may not be physical units, may be located
in one position, or may be distributed on a plurality of
network units. Some or all of the units may be selected
according to actual needs to achieve the objectives of
the solutions of the embodiments.
[0314] In addition, functional units in the embodiments
of the present invention may be integrated into one
processing unit, or each of the units may exist alone phys-
ically, or two or more units are integrated into one unit.

[0315] When the functions are implemented in the form
of a software functional unit and sold or used as an in-
dependent product, the functions may be stored in a com-
puter-readable storage medium. Based on such an un-
derstanding, the technical solutions of the present inven-
tion essentially, or the part contributing to the prior art,
or some of the technical solutions may be implemented
in a form of a software product. The computer software
product is stored in a storage medium, and includes sev-
eral instructions for instructing a computer device (which
may be a personal computer, a server, or a network de-
vice) to perform all or some of the steps of the methods
described in the embodiments of the present invention.
The foregoing storage medium includes: any medium
that can store program code, such as a USB flash drive,
a portable hard disk, a read-only memory (ROM, Read-
Only Memory), a random access memory (RAM, Ran-
dom Access Memory), a magnetic disk, or an optical disc.
[0316] The foregoing descriptions are merely specific
implementation manners of the present invention, but are
not intended to limit the protection scope of the present
invention. Any variation or replacement readily figured
out by a person skilled in the art within the technical scope
disclosed in the present invention shall fall within the pro-
tection scope of the present invention. Therefore, the pro-
tection scope of the present invention shall be subject to
the protection scope of the claims.

Claims

1. An information transmission method, comprising:

generating a first notification message, wherein
the first notification message is used to instruct
user equipment in a user equipment set to detect
a common control channel of a first cell in the
first cell;
sending the first notification message to the user
equipment in the user equipment set by using a
second cell; and
sending the common control channel to the user
equipment in the user equipment set by using
the first cell.

2. The method according to claim 1, wherein before the
sending the first notification message to the user
equipment in the user equipment set by using a sec-
ond cell, the method further comprises:

determining that the first cell is in an available
state.

3. The method according to claim 2, wherein after the
determining that the first cell is in an available state,
the method further comprises:

sending a preoccupied signal over the first cell.

73 74 



EP 3 043 617 A1

39

5

10

15

20

25

30

35

40

45

50

55

4. The method according to claim 2 or 3, wherein the
determining that the first cell is in an available state
comprises:

determining, by means of energy detection
and/or by means of signal parsing, that the first
cell is in an available state.

5. The method according to claim 2 or 3, wherein the
method further comprises:

receiving a listening report message sent by first
user equipment in the user equipment set when
the first user equipment determines, according
to energy detection and/or signal parsing, that
the first cell is in an available state; and
the determining that the first cell is in an available
state comprises:

determining, according to the listening re-
port message, that the first cell is in an avail-
able state.

6. The method according to any one of claims 1 to 5,
wherein before the sending the first notification mes-
sage to the user equipment in the user equipment
set by using a second cell, the method further com-
prises:

determining that service data needs to be sent
to the user equipment in the user equipment set
by using the first cell; and
after the sending the common control channel
to the user equipment in the user equipment set,
the method further comprises:

sending the service data to the user equip-
ment in the user equipment set by using the
first cell.

7. The method according to any one of claims 1 to 6,
wherein when the common control channel compris-
es a synchronization channel, and it is determined
that synchronization performance of the user equip-
ment in the user equipment set cannot meet a syn-
chronization requirement, the method further com-
prises:

generating a second notification message,
wherein the second notification message is
used to instruct the user equipment in the user
equipment set to detect the synchronization
channel of the first cell in the first cell;
sending the second notification message to the
user equipment in the user equipment set by
using the second cell; and
sending the synchronization channel to the user
equipment in the user equipment set by using

the first cell.

8. The method according to any one of claims 1 to 7,
wherein:

when common control information carried over
the common control channel is updated, the
method further comprises:

generating a third notification message,
wherein the third notification message is
used to instruct the user equipment in the
user equipment set to detect an updated
common control channel in the first cell, and
the updated common control channel is
used to carry updated common control in-
formation;
sending the third notification message to the
user equipment in the user equipment set
by using the second cell; and
sending the updated common control chan-
nel to the user equipment in the user equip-
ment set by using the first cell.

9. The method according to any one of claims 1 to 6,
wherein the sending the common control channel to
the user equipment in the user equipment set com-
prises:

periodically sending the common control chan-
nel to the user equipment in the user equipment
set; and
the method further comprises:

when it is determined that the first cell is
occupied by another device, generating a
stop detection message, wherein the stop
detection message is used to instruct the
user equipment in the user equipment set
to stop detecting the common control chan-
nel; and
sending the stop detection message to the
user equipment in the user equipment set
by using the second cell.

10. The method according to claim 9, wherein after the
sending the stop detection message to the user
equipment in the user equipment set by using the
second cell, the method further comprises:

determining that the first cell is in an available
state;
generating a fourth notification message,
wherein the fourth notification message is used
to instruct the user equipment in the user equip-
ment set to detect the common control channel
of the first cell in the first cell;
sending the fourth notification message to the
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user equipment in the user equipment set by
using the second cell; and
periodically sending the common control chan-
nel to the user equipment in the user equipment
set by using the first cell.

11. The method according to any one of claims 1 to 10,
wherein the first notification message comprises in-
formation required for demodulating the common
control channel.

12. The method according to any one of claims 1 to 11,
wherein the common control channel comprises at
least one of the synchronization channel, a physical
broadcast channel, a common control channel that
carries a system information block, and a common
control channel that carries a reference signal for
performing measurement.

13. The method according to any one of claims 1 to 12,
wherein the first notification message is carried by
using physical layer signaling, and is carried in com-
mon search space of the second cell; or
the first notification message is carried by using
physical layer signaling, and is carried in user equip-
ment-specific search space in the user equipment
set.

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

the sending the first notification message to the
user equipment in the user equipment set by
using a second cell comprises: sending the first
notification message to the user equipment in
the user equipment set by using a spectrum cor-
responding to the second cell, wherein the spec-
trum corresponding to the second cell is a li-
censed spectrum; and/or
the sending the common control channel to the
user equipment in the user equipment set by
using the first cell comprises:

sending the common control channel to the
user equipment in the user equipment set
by using a spectrum corresponding to the
first cell, wherein the spectrum correspond-
ing to the first cell is an unlicensed spec-
trum.

15. An information transmission method, wherein the
method comprises:

receiving a first notification message sent by a
base station over a second cell, wherein the first
notification message is used to instruct to detect
a common control channel of a first cell in the
first cell;

determining, based on the first notification mes-
sage, that the common control channel needs
to be detected in the first cell; and
detecting the common control channel in the first
cell.

16. The method according to claim 15, wherein the re-
ceiving a first notification message sent by a base
station over a second cell comprises:

receiving the first notification message sent by
the base station when the base station deter-
mines that the first cell is in an available state.

17. The method according to claim 16, wherein before
the receiving a first notification message sent by a
base station over a second cell, the method further
comprises:

determining, according to energy detection
and/or signal parsing, that the first cell is in an
available state;
generating a listening report message, wherein
the listening report message is used by the base
station to determine that the first cell is in an
available state; and
sending the listening report message to the base
station.

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

receiving, over the first cell, service data sent by
the base station.

19. The method according to any one of claims 15 to 18,
wherein the method further comprises:

receiving a second notification message sent by
the base station over the second cell, wherein
the second notification message is sent by the
base station when the base station determines
that synchronization performance of user equip-
ment cannot meet a synchronization require-
ment, and is used to instruct to detect the syn-
chronization channel of the first cell in the first
cell; and
detecting the synchronization channel of the first
cell in the first cell based on the second notifi-
cation message.

20. The method according to any one of claims 15 to 19,
wherein the method further comprises:

receiving a third notification message sent by
the base station over the second cell, wherein
the third notification message is sent by the base
station when the base station determines that
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common control information carried over the
common control channel is updated, and the
third notification message is used to instruct to
detect an updated common control channel of
the first cell in the first cell, and the updated com-
mon control channel is used to carry updated
common control information; and
detecting the updated common control channel
in the first cell based on the third notification
message.

21. The method according to any one of claims 15 to 18,
wherein the detecting the common control channel
in the first cell comprises:

periodically detecting the common control chan-
nel in the first cell;
receiving a stop detection message sent by the
base station over the second cell, wherein the
stop detection message is sent by the base sta-
tion when the base station determines that the
first cell is occupied by another device, and is
used to instruct to stop detecting the common
control channel; and
stopping, based on the stop detection message,
detecting the common control channel in the first
cell.

22. The method according to claim 21, wherein after the
stopping detecting the common control channel in
the first cell, the method further comprises:

receiving a fourth notification message sent by
the base station when the base station deter-
mines that the first cell is in an available state,
wherein the fourth notification message is used
to instruct to detect the common control channel
of the first cell in the first cell; and
periodically detecting the common control chan-
nel in the first cell based on the fourth notification
message.

23. The method according to any one of claims 15 to 22,
wherein the first notification message carries infor-
mation required for demodulating the common con-
trol channel;
the determining that the common control channel
needs to be detected in the first cell comprises:

determining that the common control channel
needs to be detected in the first cell based on
the information required for demodulating the
common control channel; and
the detecting the common control channel in the
first cell comprises:

detecting the common control channel in
the first cell based on the information re-

quired for demodulating the common con-
trol channel.

24. The method according to any one of claims 15 to 22,
wherein the detecting the common control channel
in the first cell comprises:

detecting the common control channel in the first
cell by means of blind detection.

25. The method according to any one of claims 15 to 24,
wherein the common control channel comprises at
least one of the synchronization channel, a physical
broadcast channel, a common control channel that
carries a system information block, and a common
control channel that carries a reference signal for
performing measurement.

26. The method according to claim 25, wherein when
the common control channel comprises the common
control channel that carries the reference signal for
performing measurement, the method further com-
prises:

performing channel state information CSI meas-
urement and/or radio resource management
RRM measurement according to the reference
signal for performing measurement.

27. The method according to any one of claims 15 to 26,
wherein the first notification message is carried by
using physical layer signaling, and is carried in com-
mon search space of the second cell; or
the first notification message is carried by using
physical layer signaling, and is carried in user equip-
ment-specific search space.

28. The method according to any one of claims 15 to 27,
wherein:

the receiving a first notification message sent by
a base station over a second cell comprises:

receiving the first notification message sent
by the base station on a spectrum corre-
sponding to the second cell, wherein the
spectrum corresponding to the second cell
is a licensed spectrum; and/or
the determining that the common control
channel needs to be detected in the first cell
comprises: determining that the common
control channel needs to be detected on a
spectrum corresponding to the first cell; and
the detecting the common control channel
in the first cell comprises: detecting the com-
mon control channel on the spectrum cor-
responding to the first cell, wherein the
spectrum corresponding to the first cell is
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an unlicensed spectrum.

29. Abase station, comprising:

a generation unit, configured to generate a first
notification message, wherein the first notifica-
tion message is used to instruct user equipment
in a user equipment set to detect a common con-
trol channel of a first cell in the first cell; and
a sending unit, configured to send, by using a
second cell, the first notification message gen-
erated by the generation unit to the user equip-
ment in the user equipment set; wherein
the sending unit is further configured to send the
common control channel to the user equipment
in the user equipment set by using the first cell.

30. The base station according to claim 29, wherein the
base station further comprises a first determining
unit, and the first determining unit is configured to:

before the sending unit sends the first notifica-
tion message to the user equipment in the user
equipment set by using the second cell, deter-
mine that the first cell is in an available state.

31. The base station according to claim 30, wherein the
sending unit is further configured to:

after the first determining unit determines that
the first cell is in an available state, send a pre-
occupied signal over the first cell.

32. The base station according to claim 30 or 31, further
comprising a receiving unit, wherein the first deter-
mining unit is specifically configured to:

determine, by performing energy detection
and/or signal parsing on a signal received by the
receiving unit, that the first cell is in an available
state.

33. The base station according to claim 30 or 31, wherein
the base station further comprises:

a receiving unit, configured to receive a listening
report message sent by first user equipment in
the user equipment set when the first user equip-
ment determines, according to energy detection
and/or signal parsing, that the first cell is in an
available state; and
the first determining unit is specifically config-
ured to:

determine, according to the listening report
message received by the receiving unit, that
the first cell is in an available state.

34. The base station according to any one of claims 29
to 33, wherein the base station further comprises a
second determining unit, and the second determin-
ing unit is specifically configured to: before the send-
ing unit sends the first notification message to the
user equipment in the user equipment set by using
the second cell, determine that the sending unit
needs to send service data to the user equipment in
the user equipment set by using the first cell; and
the sending unit is further configured to: after sending
the common control channel to the user equipment
in the user equipment set, send the service data to
the user equipment in the user equipment set by us-
ing the first cell.

35. The base station according to any one of claims 29
to 34, wherein the base station further comprises a
third determining unit, and the third determining unit
is configured to: when the common control channel
comprises a synchronization channel, determine
whether synchronization performance of the user
equipment in the user equipment set can meet a syn-
chronization requirement;
the generation unit is further configured to: when the
third determining unit determines that the synchro-
nization performance of the user equipment in the
user equipment set cannot meet the synchronization
requirement, generate a second notification mes-
sage, wherein the second notification message is
used to instruct the user equipment in the user equip-
ment set to detect the synchronization channel of
the first cell in the first cell; and
the sending unit is further configured to send, by us-
ing the second cell, the second notification message
generated by the generation unit to the user equip-
ment in the user equipment set, and send the syn-
chronization channel to the user equipment in the
user equipment set by using the first cell.

36. The base station according to any one of claims 29
to 35, wherein the base station further comprises a
fourth determining unit, and the fourth determining
unit is configured to determine that common control
information carried over the common control channel
is updated;
the generation unit is further configured to: after the
fourth determining unit determines that the common
control information carried over the common control
channel is updated, generate a third notification mes-
sage, wherein the third notification message is used
to instruct the user equipment in the user equipment
set to detect an updated common control channel of
the first cell in the first cell, and the updated common
control channel is used to carry updated common
control information; and
the sending unit is further configured to send, by us-
ing the second cell, the third notification message
generated by the generation unit to the user equip-
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ment in the user equipment set, and send the updat-
ed common control channel to the user equipment
in the user equipment set by using the first cell.

37. The base station according to any one of claims 29
to 34, wherein:

the sending unit is specifically configured to pe-
riodically send the common control channel to
the user equipment in the user equipment set;
the generation unit is further configured to:

when the first determining unit determines
that the first cell is occupied by another de-
vice, generate a stop detection message,
wherein the stop detection message is used
to instruct the user equipment in the user
equipment set to stop detecting the com-
mon control channel; and
the sending unit is further configured to send
the stop detection message to the user
equipment in the user equipment set by us-
ing the second cell.

38. The base station according to claim 37, wherein the
generation unit is further configured to: after the
sending unit sends the stop detection message, and
the first determining unit determines that the first cell
is in an available state, generate a fourth notification
message, wherein the four notification message is
used to instruct the user equipment in the user equip-
ment set to detect the common control channel of
the first cell in the first cell; and
the sending unit is further configured to send the
fourth notification message generated by the gener-
ation unit, and periodically send the common control
channel to the user equipment in the user equipment
set by using the first cell.

39. The base station according to any one of claims 29
to 38, wherein the first notification message gener-
ated by the generation unit comprises information
required for demodulating the common control chan-
nel.

40. The base station according to any one of claims 29
to 39, wherein the common control channel compris-
es at least one of the synchronization channel, a
physical broadcast channel, a common control chan-
nel that carries a system information block, and a
common control channel that carries a reference sig-
nal for performing measurement.

41. The base station according to any one of claims 29
to 40, wherein the first notification message is carried
by using physical layer signaling, and is carried in
common search space of the second cell; or
the first notification message is carried by using

physical layer signaling, and is carried in user equip-
ment-specific search space in the user equipment
set.

42. The base station according to any one of claims 29
to 41, wherein the sending unit is specifically config-
ured to:

send, by using a spectrum corresponding to the
second cell, the first notification message gen-
erated by the generation unit to the user equip-
ment in the user equipment set, wherein the
spectrum corresponding to the second cell is a
licensed spectrum; and/or
the sending unit is specifically configured to
send the common control channel to the user
equipment in the user equipment set by using a
spectrum corresponding to the first cell, wherein
the spectrum corresponding to the first cell is an
unlicensed spectrum.

43. User equipment, comprising:

a receiving unit, configured to receive a first no-
tification message sent by a base station over a
second cell, wherein the first notification mes-
sage is used to instruct to detect a common con-
trol channel of a first cell in the first cell;
a determining unit, configured to determine,
based on the first notification message received
by the receiving unit, that a detection unit needs
to detect the common control channel in the first
cell; and
the detection unit, configured to detect the com-
mon control channel in the first cell.

44. The user equipment according to claim 43, wherein
the receiving unit is specifically configured to:

receive the first notification message sent by the
base station when the base station determines
that the first cell is in an available state.

45. The user equipment according to claim 44, wherein:

the determining unit is further configured to de-
termine, according to energy detection and/or
signal parsing, that the first cell is in an available
state; and
the user equipment further comprises a gener-
ation unit and a sending unit, wherein
the generation unit is configured to: after the de-
termining unit determines that the first cell is in
an available state, generate a listening report
message, wherein the listening report message
is used by the base station to determine that the
first cell is in an available state; and
the sending unit is configured to send the listen-

83 84 



EP 3 043 617 A1

44

5

10

15

20

25

30

35

40

45

50

55

ing report message generated by the generation
unit to the base station.

46. The user equipment according to any one of claims
43 to 45, wherein the receiving unit is further config-
ured to:

receive, over the first cell, service data sent by
the base station.

47. The user equipment according to any one of claims
43 to 46, wherein the receiving unit is further config-
ured to receive a second notification message sent
by the base station on a spectrum corresponding to
the first cell, wherein the second notification mes-
sage is sent by the base station when the base sta-
tion determines that synchronization performance of
the user equipment cannot meet a synchronization
requirement, and is used to instruct to detect the syn-
chronization channel of a spectrum corresponding
to the second cell on the spectrum corresponding to
the second cell;
the determining unit is further configured to deter-
mine, based on the second notification message re-
ceived by the receiving unit, that the detection unit
needs to detect the synchronization channel of the
spectrum corresponding to the second cell on the
spectrum corresponding to the second cell; and
the detection unit is further configured to detect the
synchronization channel of the spectrum corre-
sponding to the second cell on the spectrum corre-
sponding to the second cell.

48. The user equipment according to any one of claims
43 to 47, wherein:

the receiving unit is further configured to receive
a third notification message sent by the base
station over the second cell, wherein the third
notification message is sent by the base station
when the base station determines that common
control information carried over the common
control channel is updated, and the third notifi-
cation message is used to instruct to detect an
updated common control channel of the first cell
in the first cell, and the updated common control
channel is used to carry updated common con-
trol information;
the determining unit is further configured to de-
termine, based on the third notification message
received by the receiving unit, that the detection
unit needs to detect the updated common con-
trol channel in the first cell; and
the detection unit is further configured to detect
the updated common control channel in the first
cell.

49. The user equipment according to any one of claims

43 to 46, wherein:

the detection unit is specifically configured to pe-
riodically detect the common control channel in
the first cell based on the first notification mes-
sage received by the receiving unit;
the receiving unit is further configured to receive
a stop detection message sent by the base sta-
tion over the second cell, wherein the stop de-
tection message is sent by the base station
when the base station determines that the first
cell is occupied by another device, and is used
to instruct to stop detecting the common control
channel;
the determining unit is further configured to de-
termine, based on the stop detection message
received by the receiving unit, that the detection
unit needs to stop detecting the common control
channel in the first cell; and
the detection unit is further configured to stop
detecting the common control channel in the first
cell.

50. The user equipment according to claim 49, wherein:

the receiving unit is further configured to: after
detecting the common control channel stops in
the first cell, receive a fourth notification mes-
sage sent by the base station when the base
station determines that the first cell is in an avail-
able state, wherein the fourth notification mes-
sage is used to instruct to detect the common
control channel of the first cell in the first cell;
the determining unit is further configured to de-
termine, based on the fourth notification mes-
sage received by the receiving unit, that the de-
tection unit needs to periodically detect the com-
mon control channel in the first cell; and
the detection unit is further configured to peri-
odically detect the common control channel in
the first cell.

51. The user equipment according to any one of claims
43 to 50, wherein:

the first notification message carries information
required for demodulating the common control
channel;
the determining unit is specifically configured to
determine, based on the first notification mes-
sage, that the detection unit needs to detect the
common control channel in the first cell based
on the information required for demodulating the
common control channel; and
the detection unit is specifically configured to de-
tect the common control channel in the first cell
based on the information required for demodu-
lating the common control channel.
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52. The user equipment according to anyone of claims
43 to 51, wherein:

the determining unit is configured to determine,
based on the first notification message received
by the receiving unit, that the detection unit
needs to detect the common control channel in
the first cell by means of blind detection; and
the detection unit is specifically configured to de-
tect the common control channel in the first cell
by means of blind detection.

53. The user equipment according to any one of claims
43 to 52, wherein the common control channel com-
prises at least one of the synchronization channel,
a physical broadcast channel, a common control
channel that carries a system information block, and
a common control channel that carries a reference
signal for performing measurement.

54. The user equipment according to claim 53, wherein
the user equipment further comprises a measure-
ment unit, and the measurement unit is configured to:

when the common control channel detected by
the detection unit comprises the common con-
trol channel that carries the reference signal for
performing measurement, perform channel
state information CSI measurement and/or radio
resource management RRM measurement ac-
cording to the reference signal for performing
measurement.

55. The user equipment according to any one of claims
43 to 54, wherein the first notification message is
carried by using physical layer signaling, and is car-
ried in common search space of the second cell; or
the first notification message is carried by using
physical layer signaling, and is carried in user equip-
ment-specific search space.

56. The user equipment according to any one of claims
43 to 55, wherein:

the receiving unit is specifically configured to re-
ceive the first notification message sent by the
base station on a spectrum corresponding to the
second cell, wherein the spectrum correspond-
ing to the second cell is a licensed spectrum;
and/or
the determining unit is specifically configured to
determine that the detection unit needs to detect
the common control channel on a spectrum cor-
responding to the first cell; and the detection unit
is specifically configured to detect the common
control channel on the spectrum corresponding
to the first cell, wherein the spectrum corre-
sponding to the first cell is an unlicensed spec-

trum.

57. Abase station, comprising a processor and a trans-
mitter, wherein:

the processor is configured to generate a first
notification message, wherein the first notifica-
tion message is used to instruct user equipment
in the user equipment set to detect a common
control channel of a first cell in the first cell; and
the transmitter is configured to send, by using a
second cell, the first notification message gen-
erated by the processor to the user equipment
in the user equipment set, and send the common
control channel to the user equipment in the user
equipment set by using the first cell.

58. The base station according to claim 57, wherein be-
fore the transmitter sends the first notification mes-
sage to the user equipment in the user equipment
set by using the second cell, the processor is further
configured to determine that the first cell is in an avail-
able state.

59. The base station according to claim 58, wherein the
transmitter is further configured to: after the proces-
sor determines that the first cell is in an available
state, send a preoccupied signal over the first cell.

60. The base station according to claim 58 or 59, wherein
the base station further comprises a receiver, and
the processor is specifically configured to:

determine, by performing energy detection
and/or signal parsing on a signal received by the
receiver, that the first cell is in an available state.

61. The base station according to claim 58 or 59, wherein
the base station further comprises a receiver, where-
in the receiver is configured to receive a listening
report message sent by first user equipment in the
user equipment set when the first user equipment
determines, according to energy detection and/or
signal parsing, that the first cell is in an available
state; and
the processor is specifically configured to determine,
according to the listening report message received
by the receiver, that the first cell is in an available
state.

62. The base station according to any one of claims 57
to 61, wherein the processor is further configured to:
before the transmitter sends the first notification
message to the user equipment in the user equip-
ment set by using the second cell, determine that
service data needs to be sent to the user equipment
in the user equipment set by using the first cell; and
the transmitter is further configured to: after sending
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the common control channel to the user equipment
in the user equipment set, send the service data to
the user equipment in the user equipment set by us-
ing the first cell.

63. The base station according to any one of claims 57
to 62, wherein:

the processor is further configured to: when the
common control channel comprises a synchro-
nization channel, determine whether synchroni-
zation performance of the user equipment in the
user equipment set can meet a synchronization
requirement; and when determining that the
synchronization performance of the user equip-
ment in the user equipment set cannot meet the
synchronization requirement, generate a sec-
ond notification message, wherein the second
notification message is used to instruct the user
equipment in the user equipment set to detect
the synchronization channel of the first cell in
the first cell; and
the transmitter is further configured to send, by
using the second cell, the second notification
message generated by the processor to the user
equipment in the user equipment set, and send
the synchronization channel to the user equip-
ment in the user equipment set by using the first
cell.

64. The base station according to any one of claims 57
to 63, wherein:

the processor is further configured to determine
that common control information carried over
the common control channel is updated, and
generate a third notification message, wherein
the third notification message is used to instruct
the user equipment in the user equipment set to
detect an updated common control channel of
the first cell in the first cell, and the updated com-
mon control channel is used to carry updated
common control information; and
the transmitter is further configured to send, by
using the second cell, the third notification mes-
sage generated by the processor to the user
equipment in the user equipment set, and send
the updated common control channel to the user
equipment in the user equipment set by using
the first cell.

65. The base station according to any one of claims 58
to 62, wherein:

the transmitter is specifically configured to peri-
odically send the common control channel to the
user equipment in the user equipment set;
the processor is further configured to determine

whether the first cell is occupied by another de-
vice, and when the processor determines that
the first cell is occupied by the another device,
generate a stop detection message, wherein the
stop detection message is used to instruct the
user equipment in the user equipment set to stop
detecting the common control channel; and
the transmitter is further configured to send, by
using the second cell, the stop detection mes-
sage generated by the processor to the user
equipment in the user equipment set.

66. The base station according to claim 65, wherein:

the processor is further configured to: after the
transmitter sends the stop detection message,
determine that the first cell is in an available
state, and generate a fourth notification mes-
sage, wherein the fourth notification message is
used to instruct the user equipment in the user
equipment set to detect the common control
channel of the first cell in the first cell; and
the transmitter is further configured to send, by
using the second cell, the fourth notification
message generated by the processor to the user
equipment in the user equipment set, and peri-
odically send the common control channel to the
user equipment in the user equipment set by
using the first cell.

67. The base station according to any one of claims 57
to 66, wherein the first notification message gener-
ated by the processor comprises information re-
quired for demodulating the common control chan-
nel.

68. The base station according to any one of claims 57
to 67, wherein the common control channel compris-
es at least one of the synchronization channel, a
physical broadcast channel, a common control chan-
nel that carries a system information block, and a
common control channel that carries a reference sig-
nal for performing measurement.

69. The base station according to any one of claims 57
to 68, wherein the first notification message is carried
by using physical layer signaling, and is carried in
common search space of the second cell; or
the first notification message is carried by using
physical layer signaling, and is carried in user equip-
ment-specific search space in the user equipment
set.

70. The base station according to any one of claims 57
to 69, wherein the transmitter is specifically config-
ured to send, by using a spectrum corresponding to
the second cell, the first notification message gen-
erated by the processor to the user equipment in the
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user equipment set, wherein the spectrum corre-
sponding to the second cell is a licensed spectrum;
and/or
the transmitter is specifically configured to send the
common control channel to the user equipment in
the user equipment set by using a spectrum corre-
sponding to the first cell, wherein the spectrum cor-
responding to the first cell is an unlicensed spectrum.

71. User equipment, comprising:

a receiver, configured to receive a first notifica-
tion message sent by a base station over a sec-
ond cell, wherein the first notification message
is used to instruct to detect a common control
channel of a first cell in the first cell; and
a processor, configured to determine, based on
the first notification message received by the re-
ceiver, that the common control channel needs
to be detected in the first cell by using the re-
ceiver; wherein
the processor is further configured to detect the
common control channel in the first cell by using
the receiver.

72. The user equipment according to claim 71, wherein
the receiver is specifically configured to:

receive the first notification message sent by the
base station when the base station determines
that the first cell is in an available state.

73. The user equipment according to claim 72, wherein:

the processor is further configured to determine,
by performing energy detection and/or signal
parsing on a signal received by the receiver, that
the first cell is in an available state, and generate
a listening report message, wherein the listening
report message is used to indicate that the first
cell is in an available state; and
the user equipment further comprises a trans-
mitter, wherein the transmitter is configured to:
when the processor determines that the first cell
is in an available state, send the listening report
message to the base station.

74. The user equipment according to any one of claims
71 to 73, wherein the receiver is further configured to:

receive, over the first cell, service data sent by
the base station.

75. The user equipment according to any one of claims
71 to 74, wherein the receiver is further configured
to receive a second notification message sent by the
base station over the second cell, wherein the sec-
ond notification message is sent by the base station

when the base station determines that synchroniza-
tion performance of the user equipment cannot meet
a synchronization requirement, and is used to in-
struct to detect the synchronization channel of the
first cell in the first cell;
the processor is further configured to determine,
based on the second notification message received
by the receiver, that the synchronization channel of
the first cell needs to be detected in the first cell by
using the receiver; and
the processor is further configured to detect the syn-
chronization channel of the first cell in the first cell
by using the receiver.

76. The user equipment according to any one of claims
71 to 75, wherein:

the receiver is further configured to receive a
third notification message sent by the base sta-
tion over the second cell, wherein the third no-
tification message is sent by the base station
when the base station determines that common
control information carried over the common
control channel is updated, and the third notifi-
cation message is used to instruct to detect an
updated common control channel of the first cell
in the first cell, and the updated common control
channel is used to carry updated common con-
trol information;
the processor is further configured to determine,
based on the third notification message received
by the receiver, that the updated common con-
trol channel needs to be detected in the first cell
by using the receiver; and
the processor is further configured to detect the
updated common control channel of the first cell
in the first cell by using the processor.

77. The user equipment according to any one of claims
71 to 74, wherein:

the processor is specifically configured to deter-
mine, based on the first notification message re-
ceived by the receiver, that the common control
channel needs to be periodically detected in the
first cell by using the receiver; and the processor
is specifically configured to periodically detect
the common control channel in the first cell by
using the receiver;
the receiver is further configured to receive a
stop detection message sent by the base station
over the second cell, wherein the stop detection
message is sent by the base station when the
base station determines that the first cell is oc-
cupied by another device, and is used to instruct
to stop detecting the common control channel;
and the processor is further configured to deter-
mine, based on the stop detection message re-
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ceived by the receiver, that detecting the com-
mon control channel in the first cell by using the
receiver needs to stop; and
the processor is further configured to stop de-
tecting, by using the receiver, the common con-
trol channel in the first cell.

78. The user equipment according to claim 77, wherein:

the receiver is further configured to: after the
processor stops detecting the common control
channel in the first cell by using the receiver,
receive a fourth notification message sent by the
base station when the base station redeter-
mines that the first cell is in an available state,
wherein the fourth notification message is used
to instruct to detect the common control channel
of the first cell in the first cell;
the processor is further configured to determine,
based on the fourth notification message re-
ceived by the receiver, that the common control
channel needs to be periodically detected in the
first cell by using the receiver; and
the processor is further configured to periodical-
ly detect the common control channel in the first
cell by using the receiver.

79. The user equipment according to any one of claims
71 to 78, wherein:

the first notification message carries information
required for demodulating the common control
channel;
the processor is specifically configured to deter-
mine, based on the first notification message re-
ceived by the receiver, that the common control
channel needs to be detected in the first cell by
using the receiver and based on the information
required for demodulating the common control
channel; and
the processor is further specifically configured
to detect the common control channel in the first
cell by using the receiver and based on the in-
formation required for demodulating the com-
mon control channel.

80. The user equipment according to any one of claims
71 to 78, wherein the processor is specifically con-
figured to:

detect the common control channel in the first
cell by using the receiver, by means of blind de-
tection, and based on the first notification mes-
sage received by the receiver.

81. The user equipment according to any one of claims
71 to 80, wherein the common control channel com-
prises at least one of the synchronization channel,

a physical broadcast channel, a common control
channel that carries a system information block, and
a common control channel that carries a reference
signal for performing measurement.

82. The user equipment according to claim 81, wherein
when the common control channel detected by the
processor by using the receiver comprises the com-
mon control channel that carries the reference signal
for performing measurement, the processor is fur-
ther configured to:

perform channel state information CSI measure-
ment and/or radio resource management RRM
measurement according to the reference signal
for performing measurement.

83. The user equipment according to any one of claims
71 to 82, wherein the first notification message is
carried by using physical layer signaling, and is car-
ried in common search space of the second cell; or
the first notification message is carried by using
physical layer signaling, and is carried in user equip-
ment-specific search space.

84. The user equipment according to any one of claims
71 to 83, wherein:

the receiver is specifically configured to receive
the first notification message sent by the base
station on a spectrum corresponding to the sec-
ond cell, wherein the spectrum corresponding
to the second cell is a licensed spectrum; and/or
the processor is specifically configured to deter-
mine that the common control channel needs to
be detected on a spectrum corresponding to the
first cell by using the receiver, and detect the
common control channel in the first cell by using
the receiver, wherein the spectrum correspond-
ing to the first cell is an unlicensed spectrum.
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