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The present disclosure provides an optimized method and
system for activating and deactivating a component carrier in
a multi-carrier system, the method comprises: when activat-
ing a Component Carrier (CC), a base station sends an acti-
vation command to a User Equipment (UE) through Down-
link Control Information (DCI) to indicate the UE to activate
the CC; if receiving the activation command successfully, the
UE activates the CC and sends an acknowledgement of the
activation command to the base station; when deactivating the
CC, the base station sends a deactivation command to the UE
through the DCI to indicate the UE to deactivate the CC; if
receiving the deactivation command successfully, the UE
deactivates the CC and sends an acknowledgement of the
deactivation command to the base station. The present dis-
closure can improve the reliability of activation and deacti-
vation of the carrier aggregation technology in an LTE-A
system, and has the advantages such as simple configuration
and operation, and keeping the status of CC in the base station
and the status of CC in the UE consistent.
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OPTIMIZED METHOD AND SYSTEM FOR
ACTIVATING AND DEACTIVATING
COMPONENT CARRIER IN
MULTI-CARRIER SYSTEM

TECHNICAL FIELD

[0001] The present disclosure relates to the field of com-
munications, in particular to an optimized method and system
for activating and deactivating a component carrier in a multi-
carrier system.

BACKGROUND

[0002] To meet the increasing demands for large-band-
width high-speed mobile access, the Third Generation Part-
nership Projects (3GPP) proposes a Long-Term Evolution
Advanced (LTE-Advanced or LTE-A) standards. Based on
the LTE, the LTE-A employs a series of new technologies to
expand the frequency domain and the time domain, in orderto
increase the frequency spectrum utilization and increase the
system capacity or the like. In the LTE-A, the carrier aggre-
gation technology can aggregate two or more Component
Carriers (CC) to support boarder frequency bands, for
example, reach 100 MHz and frequency spectrum aggrega-
tion. User Equipment (UE) may receive or send data on one or
more CCs simultaneously, and different number of CCs with
different bandwidth may be configured and aggregated in
downlink or uplink. Each CC corresponds to one Hybrid
Automatic Repeat Request (HARQ) entity and a transmission
channel. There is one separate Physical Downlink Control
Channel (PDCCH) respectively on each downlink CC to indi-
cate the resource allocation on the CC or resource allocation
on other CCs, there are cases of downlink resource allocation
and uplink grant, and the PDCCH has 0-3 bit to indicate the
identifier information of CCs. For expanded CCs, there may
be no PDCCH, and the indication of the resource allocation
for expanded CCs depends on other CCs with PDCCH. In the
LTE-A carrier aggregation, there may be a case that one CC
serves as the serving cell of the UE to provide functions such
as synchronization, access, system information and paging;
or, there may be a case that multiple CCs serve as the serving
cells of the UE to provide the above functions, one of the
serving cells may be set as the primary serving cell, which is
used as the preferred or anchor cell for measurement refer-
ence, handover and random access. For all or multiple uplink
CCs, they may be identical or different amount of Time
Adjustment (TA). In a case of identical TA, the UE maintains
a same Time Adjustment Timer (TAT) for these CCs. When
the TAT runs, it is indicated that these CCs and the network
are in the uplink synchronous status, when the TAT times
over, it is indicated that these CCs and the network are in the
uplink nonsynchronous status. In a case of different TAs, the
UE respectively maintains a TAT for a corresponding CC.
When the corresponding TAT runs, it is indicated that the CC
and the network are in the uplink synchronous status, and
when the corresponding TAT times over, it is indicated that
the CC and the network are in the uplink nonsynchronous
status.

[0003] When the demands for bandwidth required by ser-
vices of the UE decrease, the base station may deactivate
some CCs, conversely, when the demands for bandwidth
required by services of the UE increase, the base station may
activate some CCs. As shown in FIG. 1, when the UE receives
a command of deactivating CCs, it sets CCs into the deacti-
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vated status; when the UE receives a command of activating
CCs, it sets CCs into the activated status. When CCs enter the
deactivated status, it is indicated that CCs cannot be sched-
uled any more; when CCs enter the activated status, it is
indicated that CCs can be scheduled again, for CCs config-
ured with Discontinuous Reception (DRX), it means that CCs
enter the DRX status again, and for CCs not configured with
DRX, it means that CCs enter the activated status to always
monitor the PDCCH. There are differences between the deac-
tivation of CCs and the deletion of CCs, although CCs cannot
be used for scheduling, in the former, the Radio Resources
Control (RRC) configuration information (for example,
Physical (PHY), Media Access Control (MAC), or other rel-
evant parameters) of CCs is reserved, but in the latter, the
RRC configuration information of CCs is deleted. There are
also differences between the deactivated status and the non-
activated status in the DRX, the former will not enter the
activated status actively, but the latter will enter the activated
status when the on duration timer is started or restarted.

[0004] At present, the activation command and deactiva-
tion command may be transmitted in the following ways:
Downlink Control Information (DCI), MAC Control Element
(MAC CE), and RRC message. The DCI has best timeliness,
however, a main defect of DCI is that the reliability is rela-
tively low. If the PDCCH decoding is failed, the base station
sends data on CCs that have not been activated but are con-
sidered by the base station itself to be activated, as a result, the
UE is unable to receive data; or, the UE does not have to wait
for scheduling.

SUMMARY

[0005] The present disclosure provides an optimized
method and system for activating and deactivating a compo-
nent carrier in a multi-carrier system, to improve the reliabil-
ity of activation and deactivation of the carrier aggregation
technology in an LTE-A system.

[0006] In order to solve the above technical problem, the
present disclosure provides an optimized method for activat-
ing and deactivating a component carrier in a multi-carrier
system, including:

[0007] when activating a CC, a base station sends an acti-
vation command to a UE through DCI to indicate the UE to
activate the CC; if receiving the activation command success-
fully, the UE activates the CC and sends an acknowledgement
of the activation command to the base station;

[0008] when deactivating the CC, the base station sends a
deactivation command to the UE through the DCI to indicate
the UE to deactivate the CC; if receiving the deactivation
command successfully, the UE deactivates the CC and sends
an acknowledgement of the deactivation command to the
base station.

[0009] The method may further include:

[0010] after sending the activation command to the UE, if
failing to receive the acknowledgement of the activation com-
mand at a specified moment, the base station sends the acti-
vation command to the UE again;

[0011] after sendingthe deactivation command to the UE, if
failing to receive the acknowledgement of the deactivation
command at a specified moment, the base station sends the
deactivation command to the UE again.
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[0012] The method may further include:

[0013] the base station specifies a CC for transferring the
acknowledgement of the activation command through the
activation command, or system information or an RRC mes-
sage;

[0014] the base station specifies a CC for transferring the
acknowledgement of the deactivation command through the
activation command, or the system information or the RRC
message.

[0015] The present disclosure further provides an opti-
mized method for activating and deactivating a component
carrier in a multi-carrier system, including:

[0016] when activating a CC, a base station continuously
sends an activation command to the UE for many times
through DCI to indicate the UE to activate the CC; if receiving
the activation command successfully for one or more times,
the UE activates the CC;

[0017] when deactivating the CC, the base station continu-
ously sends a deactivation command to the UE for many times
through the DCI to indicate the UE to deactivate the CC; if
receiving the deactivation command successfully for one or
more times, the UE deactivates the CC.

[0018] The method may further include: if receiving the
activation command successfully, the UE sends an acknowl-
edgement of the activation command to the base station; if
receiving the deactivation command successfully, the UE
sends an acknowledgement of the deactivation command to
the base station. The method may further include: the base
station specifies a CC for transferring the acknowledgement
of the activation command through the activation command,
or system information or an RRC message; the base station
specifies a CC for transferring the acknowledgement of the
deactivation command through the activation command, or
the system information or the RRC message.

[0019] The present disclosure further provides an opti-
mized method for deactivating a component carrier in a multi-
carrier system, include:

[0020]

[0021] when atimer times over or stops, the UE deactivates
one or more CCs corresponding to the timer; or, when the
timer times over or stops, the UE reports identifier informa-
tion of one or more CCs corresponding to the timer to a base
station.

[0022] The method may further include:

[0023] after deactivating the one or more CCs correspond-
ing to the timer, the UE reports the identifier information of
the one or more CCs corresponding to the timer to the base
station.

[0024] The method may further include:

[0025] after the UE reports the identifier information of the
one or more CCs to the base station, the base station sends a
deactivation command and/or a scheduling command corre-
sponding to the one or more CCs to the UE according to the
received identifier information.

[0026] The method may further have the following feature:
the UE reports the identifier information of the one or more
CCs in a format of MAC control element.

[0027] The method may further have the following feature:
the timer is a time adjustment timer, and the time adjustment
timer corresponds to one or more CCs having activation and
deactivation functions.

the UE maintains one or more timers;
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[0028] The method may further include:

[0029] when the timeris an activation timer, the base station
notifies the UE of a duration of the activation timer through a
system message or an RRC message.

[0030] The method may further include: when the timer is
an activation time, the UE stops the activation timers under a
stopping condition, wherein the stopping condition may
include:

[0031] the UE receives a deactivation command, and the
deactivation command indicates the UE to deactivate a CC
corresponding to the activation timer; and/or

[0032] atime adjustment timer times over, and one or more
CCs corresponding to the overtime time adjustment timer
include the CC corresponding to the activation timer.

[0033] The method may further include:

[0034] when the timeris an activation timer, the UE starts or
restarts the activation timer under a starting or restarting
condition, wherein the starting or restarting condition may
include: the UE receives an activation command, and the
activation command indicates the UE to activate a CC corre-
sponding to the activation timer; and/or the UE receives
downlink assignment on the CC corresponding to the activa-
tion timer; and/or the UE receives uplink grant on the CC
corresponding to the activation timer; and/or the UE receives,
on the CC corresponding to the activation timer, a non-ac-
knowledgement message indicating that the sending of
uplink data is failed; and/or the UE is ready to send uplink
data and waits to receive uplink grant on the CC correspond-
ing to the activation timer. In a case that cross carrier sched-
uling is supported, the condition for starting or restarting the
activation timer may further include: the UE receives down-
link assignment, and the downlink assignment indicates the
UE to receive data on the CC corresponding to the activation
timer; and/or the UE receives uplink grant, and the uplink
grant indicates that an acknowledgement should be received
on the CC corresponding to the activation timer; in a case that
DRX is supported, the condition for starting or restarting the
activation timer may further include: a drx-InactivityTimer
corresponding to the CC which corresponds to the activation
timer is started or restarted; and/or a drx-Retransmission-
Timer corresponding to any one of downlink HARQ pro-
cesses of the CC which corresponds to the activation timer is
started; in a case that random access is supported, the condi-
tion for starting or restarting the activation timer may further
include: during competitive random access, a mac-Conten-
tionResolutionTimer is started or restarted; and/or during
non-competitive random access, after random access is suc-
cessful, the UE waits to receive downlink assignment or
uplink grant indicating a first transmission.

[0035] The method may further include:

[0036] when the timer is a deactivation timer, the UE starts
or restarts the deactivation timer under a starting or restarting
condition, wherein the starting or restarting condition may
include: downlink transmission is received successfully on a
CC corresponding to the deactivation timer; and/or uplink
transmission is sent successfully on the CC corresponding to
the deactivation timer.

[0037] In a case that DRX is supported, the condition for
the UE to start or restart the deactivation timer may further
include: a drx-InactivityTimer corresponding to the CC
which corresponds to the deactivation timer times over; and/
or drx-RetransmissionTimers corresponding to all downlink
HARQ processes of the CC which corresponds to the deac-
tivation timer times over.
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[0038] The method may further include:

[0039] when the timer is a deactivation timer, the UE stops
the deactivation timer under a stopping condition, wherein
the stopping condition may include: the UE receives down-
link assignment on the CC corresponding to the deactivation
timer; and/or the UE receives uplink grant on the CC corre-
sponding to the deactivation timer; and/or uplink transmis-
sion is sent unsuccessfully on the CC corresponding to the
deactivation timer; and/or downlink transmission is received
unsuccessfully on the CC corresponding to the deactivation
timer. In a case that cross carrier scheduling is supported, the
condition for the UE to stop the deactivation timer may fur-
ther include: the UE receives downlink assignment, and the
downlink assignment indicates the UE to receive data on the
CC corresponding to the deactivation timer; and/or the UE
receives uplink grant, and the uplink grant indicates that an
acknowledgement should be received on the CC correspond-
ing to the deactivation timer

[0040] The present disclosure further provides an opti-
mized method for activating and deactivating a component
carrier in a multi-carrier system, comprising:

[0041] the UE reports a status of a CC to a base station;
[0042] the base station determines whether the received
status of the CC is consistent with a status of the CC stored in
the base station, if they are not consistent, sends an activation
command and/or a deactivation command to the UE.

[0043] In the method, the UE may report the status of the
CC to the base station in a way of MAC control element. The
MAC control element may carry identifier information of a
CC which is in an activated status and/or identifier informa-
tion of a CC which is in a deactivated status, or the MAC
control element may carry a bitmap, and the bitmap indicates
which CC is in the activated status and/or which CC is in the
deactivated status.

[0044] In the method, the UE may report the status of the
CC to the base station under a following condition: the UE
reports the status periodically; and/or the UE receives an
activation command or a deactivation command; and/or the
UE receives a MAC control element sent by the base station
to request the UE to report the status of the CC; and/or stuffing
bits of uplink grant are enough to stuff the MAC control
element and its MAC sub-header; wherein a priority of a
MAC control element transferring the status of the CC with
non-stuffing bits may be lower than that of a MAC control
element transferring a C-RNTI, lower than that of data from
an Uplink Public Control Channel (UL-CCCH), but higher
than that of a MAC control element transferring a Buffer
Status Report (BSR) with non-stuffing bits; the priority of a
MAC control element transferring the status of the CC with
stuffing bits may be lower than that of data from a logic
channel, and also lower than that of a MAC control element
transferring a BSR with stuffing bits. The condition for peri-
odically reporting may be: report is performed when a cycle
timer times over; the cycle timer may be started or restarted at
each time of reporting; the method may further comprise: the
base station notifies the UE of a duration of the cycle timer
through a system message or an RRC message.

[0045] The present disclosure further provides an opti-
mized system for activating and deactivating a component
carrier in a multi-carrier system, comprising a base station
and a UE, the base station is configured to: send an activation
command to the UE through DCI to indicate the UE to acti-
vate a CC; send a deactivation command to the UE through
the DCI to indicate the UE to deactivate the CC;
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[0046] the UE is configured to: if receiving the activation
command successfully, activate the CC and send an acknowl-
edgement of the activation command to the base station; if
receiving the deactivation command successfully, deactivate
the CC and send an acknowledgement of the deactivation
command to the base station.

[0047] The present disclosure further provides an opti-
mized system for activating and deactivating a component
carrier in a multi-carrier system, comprising a base station
and a UE, the base station is configured to: continuously send
anactivation command to the UE for many times through DCI
to indicate the UE to activate a CC; continuously send a
deactivation command to the UE for many times through the
DCI to indicate the UE to deactivate the CC;

[0048] the UE is configured to: if receiving the activation
command sent by the base station successfully for one or
more times, activate the CC; if receiving the deactivation
command sent by the base station successfully for one or
more times, deactivate the CC.

[0049] The present disclosure further provides an opti-
mized system for activating and deactivating a component
carrier in a multi-carrier system, comprising a base station
and a UE, the UE is configured to: maintain one or more
timers, when a timer times over or stops, deactivate one or
more CCs corresponding to the timer; or, when the timer
times over or stops, report identifier information of one or
more CCs corresponding to the timer to the base station;

[0050] the base station is configured to send a deactivation
command and/or a scheduling command corresponding to the
one or more CCs to the UE according to the received identifier
information.

[0051] The present disclosure further provides an opti-
mized system for activating and deactivating a component
carrier in a multi-carrier system, comprising a base station
and a UE, the UE is configured to report a status of a CC to the
base station;

[0052] the base station is configured to determine whether
the received status of the CC is consistent with a status of the
CC stored in the base station, if they are not consistent, send
an activation command and/or a deactivation command to the
UE.

[0053] The present disclosure can improve the reliability of
activation and deactivation of the carrier aggregation technol-
ogy in an LTE-A system, and has advantages such as simple
configuration and operation, and keeping the status of CC in
the base station and the status of CC in the UE consistent.

BRIEF DESCRIPTION OF THE DRAWINGS

[0054] FIG. 1 illustrates a status transition between activa-
tion and deactivation;

[0055] FIG. 2 illustrates a diagram of sending an activation
command according to acknowledgement from UE in an
embodiment of the present disclosure;

[0056] FIG. 3 illustrates a diagram of continuously sending
activation commands in an embodiment of the present dis-
closure;

[0057] FIG. 4 illustrates a diagram of sending a deactiva-
tion command according to acknowledgement from UE in an
embodiment of the present disclosure;
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[0058] FIG. 5illustrates a diagram of continuously sending
deactivation commands in an embodiment of the present dis-
closure.

DETAILED DESCRIPTION

[0059] The present disclosure provides several solutions
for improving the reliability of activation and deactivation of
the carrier aggregation technology in an LTE-A system.

[0060] Method 1: (Applicable to Both Activation and Deac-
tivation)
[0061] The way of DCI is employed, and the method spe-

cifically comprises two implementation ways:

[0062] Way A:

[0063] when activating a CC, a base station sends an acti-
vation command to UE through DCI to indicate the UE to
activate the CC; if receiving the activation command success-
fully, the UE activates the CC and sends an acknowledgement
of the activation command to the base station;

[0064] when deactivating the CC, the base station sends a
deactivation command to the UE through the DIC to indicate
the UE to deactivate the CC; if receiving the deactivation
command successfully, the UE deactivates the CC and sends
an acknowledgement of the deactivation command to the
base station.

[0065] Way B:

[0066] when activating the CC, the base station continu-
ously sends an activation command to the UE for many times
through the DCI to indicate the UE to activate the CC; if
receiving the activation command successfully for one or
more times, the UE activates the CC;

[0067] when deactivating the CC, the base station continu-
ously sends a deactivation command to the UE for many times
through the DCI to indicate the UE to activate the CC; if
receiving the deactivation command successfully for one or
more times, the UE deactivates the CC.

[0068] Inboth way A and way B,

[0069] the activation command and/or deactivation com-
mand may activate and/or deactivate one or more CCs respec-
tively, and the activation command needs to contain the iden-
tifier information of one or more CCs to be activated; when
the deactivation command is not transferred on the deacti-
vated CCs, the deactivation command needs to contain the
identifier information of one or more CCs to be deactivated.
[0070] Method 2: (Applicable to Deactivation)

[0071] The way of timer is employed, and the method spe-
cifically comprises:

[0072] the UE maintains one or more timers;

[0073] when atimer times over or stops, the UE deactivates
one or more CCs corresponding to the timer; or, when the
timer times over or stops, the UE reports the identifier infor-
mation of one or more CCs corresponding to the timer to the
base station.

[0074] The base station sends a deactivation command and/
or scheduling command corresponding to the one or more
CCs to the UE according to the identifier information.

[0075] Method3: (Applicable to Both Activation and Deac-
tivation)
[0076] The way of reporting a status of a CC is employed,

and the method specifically comprises:

[0077] the UE reports a status of a CC to the base station;
[0078] the base station determines whether the received
status of the CC is consistent with the status of the CC stored
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in the base station, if they are not consistent, the base station
sends an activation command and/or deactivation command
to the UE.

[0079] The present disclosure will be described in details
below with reference to drawings and specific embodiments.

[0080] Embodiments of Activating CCs:

[0081] Method 1 is Employed:

[0082] To ensure that the UE can receive the activation
command, the base station sends an activation command for
one or more times.

[0083] Way A: the activation command may be sentaccord-
ing to the acknowledgement from the UE (as shown in FIG.
2), that is, as viewed from the base station, the base station
waits to receive the acknowledgement from the UE after
sending the activation command, if the base station does not
receive the acknowledgement at the specified moment (it
means the predetermined time interval between the moment
of'sending the activation command and the moment of receiv-
ing the acknowledgement, a moment commonly indicated by
both the moment of sending the activation command and the
time interval, for example, 4 ms later after sending the acti-
vation command), the base station sends the activation com-
mand again. As viewed from the UE, the UE performs detec-
tion of the activation command on the PDCCH with a Cell
Radio Network Temporary Identifier (C-RNTI), if the UE
detects the activation command, it is indicated that the acti-
vation command is received successfully, the UE activates the
CC indicated by the activation command, and sends the
acknowledgement of the activation command to the base
station at the specified moment (for example, 4 ms later after
receiving the activation command).

[0084] Way B: the activation command may also be sent not
according to the acknowledgement from the UE (as shown in
FIG. 3), that is, as viewed from the base station, the base
station continuously sends an activation command for many
times to ensure that UE can receive the activation command
successfully. As viewed from the UE, the UE performs detec-
tion of the activation command with C-RNTI on the PDCCH
of a CC without activation and deactivation functions, if the
UE detects the activation command, it is indicated that the
activation command is received successfully, and the UE
activates the CC indicated by the activation command. In the
multiple activation commands sent by the base station, it is
indicated that the activation command is received success-
fully if the UE detects any one of the activation commands.
The UE optionally sends the acknowledgement. After the UE
detects an activation command to activate a CC, if it still
detects activation commands indicating the UE to activate the
same CC, it ignores the activation commands.

[0085] The base station specifies a CC for transferring the
acknowledgement of the activation command through the
DCI (for example, indicates in the activation command that
on which CC the acknowledgement is transferred), or system
message (for example, specifies, in the system message, the
fixed matching relation between the CC to be activated and
the CC for feeding back successful activation; or specifies, in
the system message, the fixed matching relation between the
CC for receiving the activation command and the CC for
feeding back successful activation), or RRC message (for
example, specifies, in the RRC message, the fixed matching
relation between the CC to be activated and the CC for feed-
ing back successful activation; or specifies, in the RRC mes-
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sage, the fixed matching relation between the CC for receiv-
ing the activation command and the CC for feeding back
successful activation).

[0086] Thatis, ifthe acknowledgement is not transferred on
a fixedly CC which is matched with a CC to be activated or a
CC for receiving the activation command, then the acknowl-
edgement is transferred through the DCI. Ifthe acknowledge-
ment is transferred on a fixedly CC which is matched with a
CC to be activated or a CC for receiving the activation com-
mand, then the matching relation may be indicated by the
system information or the RRC message.

[0087] A newly introduced DCI format or an existing DCI
format may be employed for the activation command,
wherein part of fields are provided with fixed values. For
example, the existing DCI Format 1 is employed for a com-
mand to activate a downlink CC, wherein the values of fields
“resource block assignment”, “HARQ process number”,
“new data indicator”, “redundancy version” and “TPC com-
mand for PUCCH” may be 0, and the value of the most
significant bit of field “modulation and coding scheme™ is O.
For another example, the existing DCI Format 0 is employed
for acommand to activate an uplink CC, wherein the values of
fields “resource block assignment and hopping resource allo-
cation”, “new data indicator”, “TPC command for PUSCH”
and “cyclic shift for DM RS” may be 0, and the value of the
most significant bit of field “modulation and coding scheme
and redundancy version” is 0.

[0088] The activation command carries the identifier infor-
mation of one or more CCs to activate the one or more CCs.
[0089] Method 3 is Employed:

[0090] When the base station sends an activation command
through DCI to indicate the UE to activate a CC, if the UE
fails to detect the DCI, then a case in which the base station
considers that the CC is in the activated status but the UE
considers that the CC is in the deactivated status may occur.
The base station schedules the UE to transmit data on the CC,
but the UE is unable to transmit data on the CC in the deac-
tivated status, therefore the resources allocated by the base
station are wasted.

[0091] Inthiscase,the UE reports the status of the CC to the
base station, the base station determines whether the received
status of the CC is consistent with the status of the CC stored
in the base station, if they are not consistent, the base station
sends an activation command to the UE, to indicate the UE to
make the status of the CC considered by the UE and the status
of the CC considered by the base station consistent.

[0092] Preferably, the UE reports the status of the CC in a
format of MAC control element.

[0093] The MAC control element carries identifier infor-
mation of a CC which is in the activated status and/or identi-
fier information of a CC which is in the deactivated status, or
the MAC control element carries a bitmap, and the bitmap
indicates which CC is in the activated status and/or which CC
is in the deactivated status.

[0094] The base station may know, for the UE, which CCs
have been activated and which CCs have been deactivated,
according to the reported status of CCs.

[0095] Conditions for the UE to report the status of a CC to
the base station at least include one of the followings:
[0096] 1) the UE reports the status periodically;

[0097] 2)the UE receives an activation command or a deac-
tivation command;

[0098] 3) the UE receives a MAC control element sent by
the base station to request the UE to report the status of a CC;

Nov. 22,2012

[0099] 4) the stuffing bits of the uplink grant are enough to
stuff the MAC control element and its MAC sub-header.
[0100] The periodically reporting refers to: report is per-
formed when a cycle timer times over; the cycle timer is
started or restarted at each time of reporting, and the base
station notifies the UE of the duration of the cycle timer
through a system message (for example, SIB2) or an RRC
message (for example, RRC connection reconfiguration mes-
sage).

[0101] That is, the UE may report the status information of
a CC actively. For example, the UE itself maintains a timer
(cycle timer), and the UE reports a current status of a CC
when the timer times over. In addition, in a case of sufficient
uplink resources, the UE may also report the current status of
the CC. The UE may also report the status information of the
CC passively. For example, the base station requests the UE to
report the status information of a CC when sending a message
(for example, MAC control element) on any one of CCs
which are in the activated status. The UE reports the status of
the CC when receiving the message. In addition, an activation
command may also trigger the UE to report the status infor-
mation of the CC, which is considered as acknowledgement
of the activation command.

[0102] The priority of a MAC control element transferring
the status of a CC with non-stuffing bits (that is, in allusion to
1)~3) of conditions for the UE to report the status of a CC to
the base station) is lower than that of a MAC control element
transferring a C-RNTI, lower than that of data from a UL-
CCCH, but higher than that of a MAC control element trans-
ferring a BSR with non-stuffing bits.

[0103] The priority of a MAC control element transferring
the status of a CC with stuffing bits (that is, in allusion to 4) of
conditions for the UE to report the status of a CC to the base
station) is lower than that of data from a logic channel, and
also lower than that of a MAC control element transferring a
BSR with stuffing bits.

[0104] Embodiments of Deactivating CCs:

[0105] Method 1 is Employed:

[0106] The processing is similar to that of activating CCs.
[0107] To ensure that the UE can receive the deactivation

command, the base station sends a deactivation command for
one or more times.

[0108] Way A: the deactivation command may be sent
according to the acknowledgement from the UE (as shown in
FIG. 4), that is, as viewed from the base station, the base
station waits to receive the acknowledgement from the UE
after sending the deactivation command, if the base station
receives the acknowledgement at the specified moment (it
means the predetermined time interval between the moment
of sending the deactivation command and the moment of
receiving the acknowledgement, a moment commonly indi-
cated by both the moment of sending the deactivation com-
mand and the time interval, for example, 4 ms later after
sending the deactivation command), the base station consid-
ers that the deactivation is successful, if the base station does
not receive the acknowledgement, the base station sends the
deactivation command again or does not send the deactivation
command. As viewed from the UE, the UE performs detec-
tion of the deactivation command on the PDCCH with the
C-RNTI, if the UE detects the deactivation command, it is
indicated that the deactivation command is received success-
fully, the UE deactivates the CC indicated by the deactivation
command, and sends the acknowledgement of the deactiva-
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tion command to the base station at the specified moment (for
example, 4 ms later after receiving the deactivation com-
mand).

[0109] Way B: the activation command may also be sent not
according to the acknowledgement from the UE (as shown in
FIG. 5), that is, as viewed from the base station, the base
station continuously sends an deactivation command for
many times to ensure that UE can receive the deactivation
command successfully. As viewed from the UE, the UE per-
forms detection of the deactivation command on the PDCCH
with the C-RNTI, if the UE detects the deactivation com-
mand, it is indicated that the deactivation command is
received successfully, and the UE deactivates the CC indi-
cated by the deactivation command. In the multiple deactiva-
tion commands sent by the base station, it is indicated that the
deactivation command is received successfully if the UE
detects any one of the deactivation commands. The UE
optionally sends the acknowledgement. After the UE detects
a deactivation command to activate a CC, if it still detects
deactivation commands indicating the UE to activate the
same CC, it ignores the deactivation commands.

[0110] The base station specifies a CC for transferring the
acknowledgement of the deactivation command through the
DCI (for example, indicates in the deactivation command that
on which CC the acknowledgement is transferred), or system
message (for example, specifies, in the system message, the
fixed matching relation between the CC for receiving the
deactivation command and the CC for feeding back success-
ful deactivation), or RRC message (for example, specifies, in
the RRC message, the fixed matching relation between the
CC for receiving the deactivation command and the CC for
feeding back successful deactivation).

[0111] A newly introduced DCI format or an existing DCI
format may be employed for the deactivation command. For
example, the existing DCI Format 1 is employed for a com-
mand to deactivate a downlink CC, wherein the values of
fields “resource block assignment”, “HARQ process num-
ber”, “new data indicator”, “redundancy version” and “TPC
command for PUCCH” may be 0, and the value of the most
significant bit of field “modulation and coding scheme™ is O.
For another example, the existing DCI Format 0 is employed
for acommand to deactivate an uplink CC, wherein the values
of fields “resource block assignment and hopping resource
allocation”, “new data indicator”, “TPC command for
PUSH” and “cyclic shift for DM RS” may be 0, and the value
of the most significant bit of field “modulation and coding
scheme and redundancy version™ is 0.

[0112] When the deactivation command is transferred by
the CC indicated by the deactivation command and is used for
deactivating only one CC (i.e., the CC transferring the deac-
tivation command), the deactivation command may not carry
the identifier information of the CC. When the deactivation
command is not transferred by the CC indicated by the deac-
tivation command, or the deactivation command is used for
deactivating a plurality of CCs, the deactivation command
carries the identifier information of one or more CCs to deac-
tivate one or more CCs.

[0113] Method 2 is Employed:

[0114] The UE maintains one or more timers. When a timer
times over or stops, the UE deactivates one or more CCs
corresponding to the timer; or, when the timer times over or
stops, the UE reports the identifier information of one or more
CCs corresponding to the timer to the base station.
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[0115] Preferably, after deactivating one or more CCs cor-
responding to the timer, the UE sends a message to the base
station to notify the base station of the identifier information
of one or more deactivated CCs.

[0116] Preferably, when the base station receives the mes-
sage carrying the identifier information of one or more CCs,
it sends a deactivation command and/or scheduling command
corresponding to the CCs to the UE according to the identifier
information.

[0117] The message is in a format of MAC control element.
[0118] The timer may be a TAT, an activation timer or a
deactivation timer.

[0119] (1) When the Timer is a TAT:

[0120] the time adjustment timer corresponds to one or
more CCs having activation and deactivation functions.
[0121] If the UE maintains only one TAT, when the TAT
times over or stops, the UE deactivates all CCs having acti-
vation and deactivation functions, and optionally reports the
identifier information of the deactivated CCs to the base sta-
tion after performing random access to restore uplink syn-
chronization on CCs having neither activation nor deactiva-
tion functions (for example, providing random access
function).

[0122] When the UE maintains a plurality of TATs, when
some TAT's time over or stop, the UE deactivates one or more
CCs having activation and deactivation functions correspond-
ing to the some TATs, and optionally reports the identifier
information of the deactivated CCs to the base station on CCs
having neither activation nor deactivation functions or on
CCs which are in the activated status.

[0123] (2) When the Timer is a Newly Introduced Timer
(“Activation Timer”):

[0124] The activation timer corresponds to one CC, and the
CC has activation and deactivation functions.

[0125] The CC corresponding to the deactivation timer
does not include: CC as the serving cell of the UE; CC as the
primary serving cell of the UE; C C as the special cell of the
UE; CC as the anchor CC; CC providing synchronization,
and/or access, and/or system information, and/or paging
functions; CC preferably used for measurement reference,
and/or handover, and/or random access; and CC providing
security input parameters and/or information of non-access
stratum mobility management.

[0126] When the activation timer times over, the UE deac-
tivates a CC corresponding to the activation timer, and option-
ally reports the identifier information of the deactivated CC to
the base station; or, the UE reports the identifier information
of the CC to be deactivated to the base station, and waits for
further command processing from the base station, for
example, a deactivation command sent by the base station,
then the UE deactivates the CC according to the deactivation
command. Ifthe UE sends the report to the base station on the
deactivated CC or on the CC to be deactivated, it may not
carry the identifier information of the deactivated CC or the
CC to be deactivated.

[0127] The base station notifies the UE of the duration of
the activation timer through the system message (for
example, SIB2) or RRC message (for example, RRC connec-
tion reconfiguration message).

[0128] Conditions for the UE to stop an activation time at
least include one of the followings: the UE receives a deacti-
vation command indicating the UE to deactivate a CC corre-
sponding to the activation timer, and the deactivation com-
mand is explicit and is DCI or a MAC control element or an



US 2012/0294213 Al

RRC message; or, a TAT times over (i.e., out of synchroniza-
tion in uplink), one or more CCs corresponding to the over-
time TAT include the CC corresponding to the activation
timer.

[0129] Conditions for the UE to start or restart an activation
timer at least include one of the followings

[0130] 1) the UE receives an activation command indicat-
ing the UE to activate a CC corresponding to the activation
timer, and the activation command is explicit or implicit and
is DCI or a MAC control element or an RRC message;
[0131] 2) the UE receives, on a CC corresponding to the
activation timer, downlink assignment indicating first trans-
mission or retransmission, indicating the UE to receive data
on the CC corresponding to the activation timer;

[0132] 3) the UE receives, on a CC corresponding to the
activation timer, uplink grant indicating first transmission or
retransmission;

[0133] 4) the UE receives, on a CC corresponding to the
activation timer, a Non-Acknowledgement (NACK) indicat-
ing that the sending of uplink data is failed;

[0134] 5) the UE is ready to send the uplink data and waits
to receive the uplink grant on a CC corresponding to the
activation timer.

[0135] In a case that cross carrier scheduling is supported,
conditions for the UE to start or restart an activation timer at
least further include one of the followings:

[0136] 1) the UE receives downlink assignment (including
indicating first transmission or retransmission), indicating the
UE to receive data on the CC corresponding to the activation
timer. The downlink assignment may be received on the CC
corresponding to the activation timer, or may be received on
other CCs;

[0137] 2) the UE receives uplink grant (including indicat-
ing first transmission or retransmission), indicating that the
acknowledgement should be received on the CC correspond-
ing to the activation timer. The downlink assignment may be
received on the CC corresponding to the activation timer, or
may bereceived on other CCs. The indication of receiving the
acknowledgement means: the uplink grant carries the identi-
fier information of the CC corresponding to the activation
timer, and indicates to send the acknowledgement on the CC
corresponding to the activation timer; or, the uplink grant
indicates that which CC sends the uplink data, and indicates,
in the system message or RRC message, the CC correspond-
ing to the activation timer to make acknowledgement to the
uplink data sent on the CC indicated by the uplink grant.
[0138] In a case that DRX is supported, conditions for the
UE to start or restart an activation timer at least further include
one of the followings:

[0139] 1) a drx-InactivityTimer corresponding to the CC
which corresponds to the activation timer is started or
restarted;

[0140] 2)adrx-RetransmissionTimer corresponding to any
one of downlink HARQ processes of the CC which corre-
sponds to the activation timer is started.

[0141] In a case that random access is supported, the con-
ditions for the UE to start or restart an activation timer at least
further include one of the followings:

[0142] 1) during the competitive random access, a mac-
ContentionResolutionTimer is started or restarted;

[0143] 2) during the non-competitive random access, after
random access is successful, the UE waits to receive down-
link assignment or uplink grant indicating the first transmis-
sion.
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[0144] When receiving the deactivation command, the UE
stops the timer even if the above conditions for starting or
restarting the timer are satisfied.

[0145] Wherein, “starting” a timer means: the timer is in the
stopped status before being started; while “restarting” a timer
means: the timer is in the running status before being
restarted.

[0146] (3) When the Timer is a Newly Introduced Timer
(“Deactivation Timer”):

[0147] the deactivation timer corresponds to one CC, and
the CC has activation and deactivation functions.

[0148] The CC corresponding to the deactivation timer
does not include: CC as the serving cell of the UE; CC as the
primary serving cell of the UE; CC as the special cell of the
UE; CC as the anchor CC; CC providing synchronization,
and/or access, and/or system information, and/or paging
functions; CC preferably used for measurement reference,
and/or handover, and/or random access; and CC providing
security input parameters and/or information of non-access
stratum mobility management.

[0149] When the timer times over, the UE deactivates the
corresponding CC; that is, within the duration of the deacti-
vation timer, if there is no data transmission on one or more
CCs having activation and deactivation functions correspond-
ing to the deactivation timer (taking a downlink CC as
example, it means that no downlink control information,
downlink data and downlink acknowledgement are received),
then the UE deactivates the one or more CCs, and optionally
report the identifier information of the one or more CCs to the
base station; or, the UE reports the identifier information of
the one or more CCs to the base station, and waits for further
command processing from the base station, for example, a
deactivation command sent by the base station, then the UE
deactivates the one or more CCs according to the deactivation
command. If the UE sends the report on the one or more CCs,
it may not carry the identifier information.

[0150] The base station notifies the UE of the duration of
the deactivation timer through the system message (for
example, SIB2) or RRC message (for example, RRC connec-
tion reconfiguration message).

[0151] Conditions for the UE to start or restart a deactiva-
tion timer at least include one of the followings:

[0152] 1) the downlink transmission is received success-
fully on the CC corresponding to the deactivation timer (for
example, the moment when the UE sends the ACK);

[0153] 2)theuplink transmission is sent successfully on the
CC corresponding to the deactivation timer (for example, the
moment when the UE receives the ACK).

[0154] In a case that DRX is supported, conditions for the
UE to start or restart an activation timer at least further include
one of the followings:

[0155] 1) a drx-InactivityTimer corresponding to the CC
which corresponds to the deactivation timer times over;
[0156] 2) drx-RetransmissionTimers corresponding to all
downlink HARQ processes of the CC which corresponds to
the deactivation timer times over.

[0157] Conditions for the UE to stop the deactivation timer
at least include one of the followings:

[0158] 1) the UE receives uplink grant on the CC corre-
sponding to the deactivation timer;

[0159] 2) the UE receives downlink assignment on the CC
corresponding to the deactivation timer;
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[0160] 3)theuplink transmission is sent unsuccessfully on
the CC corresponding to the deactivation timer (for example,
the moment when the NACK is received).

[0161] 4)the downlink transmission is received unsuccess-
fully on the CC corresponding to the deactivation timer (for
example, the moment when the NACK is sent).

[0162] In a case that cross carrier scheduling is supported,
conditions for the UE to stop the deactivation timer at least
further include one of the followings:

[0163] 1) the UE receives downlink assignment (including
indicating first transmission or retransmission), indicating the
UE to receive data on the CC corresponding to the deactiva-
tion timer. The downlink assignment may be received on the
CC corresponding to the deactivation timer, or may be
received on other CCs;

[0164] 2) the UE receives uplink grant (including indicat-
ing first transmission or retransmission), indicating that the
acknowledgement should be received on the CC correspond-
ing to the deactivation timer. The downlink assignment may
be received on the CC corresponding to the deactivation
timer, or may be received on other CCs. The indication of
receiving the acknowledgement means: the uplink grant car-
ries the identifier information of the CC corresponding to the
deactivation timer, and indicates to send the acknowledge-
ment on the CC corresponding to the deactivation timer; or,
the uplink grant indicates that which CC sends the uplink
data, and indicates, in the system message or RRC message,
the CC corresponding to the deactivation timer to make
acknowledgement to the uplink data sent on the CC indicated
by the uplink grant.

[0165] Method 3 is Employed:
[0166] The processing is similar to that of activating CCs.
[0167] When the base station sends a deactivation com-

mand to indicate the UE to deactivate a CC, if the UE fails to
detect the deactivation command, then a case in which the
base station considers that the CC is in the deactivated status
while the UE considers that the CC is in the activated status
may occur. The base station will not schedule the UE, while
the UE is always waiting for the scheduling of the base
station; as a result, the UE consumes power.

[0168] Inthiscase,the UE reports the status of the CC to the
base station, the base station determines whether the received
status of the CC is consistent with the status of the CC stored
in the base station, if they are not consistent, it sends a deac-
tivation command corresponding to the status of the CC to the
UE, to indicate the UE to make the status of the CC consid-
ered by the UE and the status of the CC considered by the base
station consistent.

[0169] Preferably, the UE reports the status of the CC in a
format of MAC control element.

[0170] The MAC control element carries identifier infor-
mation of a CC which is in the activated status and/or identi-
fier information of a CC which is in the deactivated status, or
the MAC control element carries a bitmap, and the bitmap
indicates which CC is in the activated status and/or which CC
is in the deactivated status.

[0171] The base station may know, for the UE, which CCs
have been activated and which CCs have been deactivated,
according to the reported status of CCs.

[0172] Conditions for the UE to report the status of a CC to
the base station at least include one of the followings:
[0173] 1) the UE reports the status periodically;

[0174] 2)the UE receives an activation command or a deac-
tivation command;

Nov. 22,2012

[0175] 3) the UE receives a MAC control element sent by
the base station to request the UE to report the status of a CC;

[0176] 4) the stuffing bits of the uplink grant are enough to
stuff the MAC control element and its MAC sub-header.

[0177] The periodically reporting refers to: report is per-
formed when a cycle timer times over; the cycle timer is
started or restarted at each time of reporting, and the base
station notifies the UE of the duration of the cycle timer
through a system message (for example, SIB2) or an RRC
message (for example, RRC connection reconfiguration mes-
sage).

[0178] That is, the UE may report the status information of
a CC actively. For example, the UE itself maintains a timer
(cycle timer), and the UE reports a current status of a CC
when the timer times over. In addition, in a case of sufficient
uplink resources, the UE may also report the current status of
the CC. The UE may also report the status information of the
CC passively. For example, the base station requests the UE to
report the status information of a CC when sending a message
(for example, MAC control element) on any one of CCs
which are in the activated status. The UE reports the status of
the CC when receiving the message. In addition, a deactiva-
tion command may also trigger the UE to report the status
information of the CC, which is considered as acknowledge-
ment of the deactivation command.

[0179] The priority of a MAC control element transferring
the status of a CC with non-stuffing bits is lower than that of
a MAC control element transferring a C-RNT]I, lower than
that of data from a UL-CCCH, but higher than that of a MAC
control element transferring a BSR with non-stuffing bits.
[0180] The priority of a MAC control element transferring
the status of a CC with stuffing bits is lower than that of data
from a logic channel, and also lower than that of a MAC
control element transferring a BSR with stuffing bits.

[0181] Supplements to Above Three Methods:

[0182] The identifier information means the frequency
point of a CC, and/or index of a CC, and/or Physical Cell
Identifier (PCI), and/or E-UTRAN Cell Global Identifier
(ECGD).

[0183] Ifa CC is activated and/or deactivated, another CC
which is matched with the CC is also activated and/or deac-
tivated correspondingly, or kept in the original status.

[0184] CCshaving no activation and deactivation functions
are at least one of the following s:

[0185] CC as the serving cell of the UE; CC as the primary
serving cell of the UE; CC as the special cell of the UE; CC as
the anchor CC; CC providing synchronization, and/or access,
and/or system information, and/or paging functions; CC pref-
erably used for measurement reference, and/or handover,
and/or random access; and CC providing security input
parameters and/or information of non-access stratum mobil-
ity management.

[0186] In the embodiment of the present disclosure, an
optimized system for activating and deactivating a compo-
nent carrier in a multi-carrier system comprises a base station
and a UE, the base station is configured to: send an activation
command to the UE through DCI to indicate the UE to acti-
vate the CC; and send a deactivation command to the UE
through the DCI to indicate the UE to deactivate the CC;
[0187] the UE is configured to: if receiving the activation
command successfully, activate the CC and send an acknowl-
edgement of the activation command to the base station; if
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receiving the deactivation command successfully, deactivate
the CC and send an acknowledgement of the deactivation
command to the base station.

[0188] In the embodiment of the present disclosure, an
optimized system for activating and deactivating a compo-
nent carrier in a multi-carrier system comprises a base station
and a UE, the base station is configured to: continuously send
anactivation command to the UE for many times through DCI
to indicate the UE to activate the CC; and continuously send
a deactivation command to the UE for many times through the
DCI to indicate the UE to deactivate the CC;

[0189] the UE is configured to: if receiving the activation
command sent by the base station successfully for one or
more times, activate the CC; if receiving the deactivation
command sent by the base station successfully for one or
more times, deactivate the CC.

[0190] In the embodiment of the present disclosure, an
optimized system for activating and deactivating a compo-
nent carrier in a multi-carrier system comprises a base station
and a UE, the UE is configured to: maintain one or more
timers, when a timer times over or stops, deactivate one or
more CCs corresponding to the timer; or, when the timer
times over or stops, report identifier information of one or
more CCs corresponding to the timer to the base station;
[0191] the base station is configured to send a deactivation
command and/or a scheduling command corresponding to the
one or more CCs to the UE according to the received identifier
information.

[0192] In the embodiment of the present disclosure, an
optimized system for activating and deactivating a compo-
nent carrier in a multi-carrier system comprises a base station
and a UE,

[0193] the UE is configured to report a status of a CC to the
base station;
[0194] the base station is configured to determine whether

the received status of the CC is consistent with a status of CC
stored in the base station, if they are not consistent, send an
activation command and/or deactivation command to the UE.
[0195] From the above descriptions, it can be known that
the present disclosure proposes a solution for improving the
reliability of activation and deactivation of the carrier aggre-
gation technology in an L'TE-A system, and the method has
advantages such as simple configuration and operation, and
keeping the status of CC in the base station and the status of
CC in the UE consistent.

[0196] Of course, the present disclosure may also have
other various embodiments. For those skilled in the art, the
present disclosure may have various corresponding changes
and modifications within the principle of the present disclo-
sure, and these corresponding changes and modifications
should be included within the protection scope of appended
claims in the present disclosure.

INDUSTRIAL APPLICABILITY

[0197] Compared with the prior art, the present disclosure
can improve the reliability of activation and deactivation of
the carrier aggregation technology in an LTE-A system, and
has advantages such as simple configuration and operation,
and keeping the status of CC in the base station and the status
of CC in the UE consistent.

What is claimed is:
1. An optimized method for activating and deactivating a
component carrier in a multi-carrier system, comprising:
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when activating a Component Carrier (CC), sending, by a
base station, an activation command to a User Equip-
ment (UE) through Downlink Control Information
(DCI) to indicate the UE to activate the CC; if the UE
receives the activation command successfully, activat-
ing the CC and sending an acknowledgement of the
activation command to the base station by the UE;

when deactivating the CC, sending, by the base station, a
deactivation command to the UE through the DCI to
indicate the UE to deactivate the CC; if receiving the
deactivation command successfully, deactivating the CC
and sending an acknowledgement of the deactivation
command to the base station by the UE.

2. The method according to claim 1, further comprising:

after the base station sends the activation command to the
UE, if the base station fails to receive the acknowledge-
ment of the activation command at a specified moment,
sending, by the base station, the activation command to
the UE again;

after the base station sends the deactivation command to
the UE, if the base station fails to receive the acknowl-
edgement of the deactivation command at a specified
moment, sending, by the base station, the deactivation
command to the UE again.

3. The method according to claim 1, wherein the base
station specifies a CC for transferring the acknowledgement
of the activation command through the activation command,
or system information or a Radio Resources Control (RRC)
message;

the base station specifies a CC for transterring the acknowl-
edgement of the deactivation command through the acti-
vation command, or the system information or the RRC
message.

4. (canceled)

5. (canceled)

6. (canceled)

7. An optimized method for deactivating a component car-

rier in a multi-carrier system, comprising:

maintaining, by a UE, one or more timers;

when a timer times over or stops, deactivating, by the UE,
one or more CCs corresponding to the timer; or, when
the timer times over or stops, reporting, by the UE,
identifier information of one or more CCs corresponding
to the timer to a base station.

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

after the UE deactivates the one or more CCs correspond-
ing to the timer, reporting, by the UE, the identifier
information of the one or more CCs corresponding to the
timer to the base station.

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

after the UE reports the identifier information of the one or
more CCs to the base station, sending, by the base sta-
tion, a deactivation command and/or a scheduling com-
mand corresponding to the one or more CCs to the UE
according to the received identifier information.

10. The method according to claim 7, wherein the UE
reports the identifier information of the one or more CCs in a
format of Media Access Control (MAC) control element.

11. The method according to claim 7, wherein

the timer is a time adjustment timer, and the time adjust-
ment timer corresponds to one or more CCs having
activation and deactivation functions.
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12. The method according to claim 7, wherein
the timer is an activation timer;

the method further comprising: notifying, by the base sta-
tion, the UE of a duration of the activation timer through
a system message or a Radio Resources Control (RRC)
message.

13. The method according to claim 7, wherein,
the timer is an activation timer;

the method further comprising: stopping, by the UE, the
activation timer under a stopping condition, wherein the
stopping condition includes:

the UE receives a deactivation command, and the deacti-
vation command indicates the UE to deactivate a CC
corresponding to the activation timer; and/or

a time adjustment timer times over, and one or more CCs
corresponding to the overtime time adjustment timer
include the CC corresponding to the activation timer.

14. The method according to claim 7, wherein
the timer is an activation timer;

the method further comprising: starting or restarting, by the
UE, the activation timer under a starting or restarting
condition, wherein the starting or restarting condition
includes:

the UE receives an activation command, and the activation
command indicates the UE to activate a CC correspond-
ing to the activation timer; and/or

the UE receives downlink assignment on the CC corre-
sponding to the activation timer; and/or

the UE receives uplink grant on the CC corresponding to
the activation timer; and/or

the UE receives, on the CC corresponding to the activation
timer, a non-acknowledgement message indicating that
the sending of uplink data is failed; and/or

the UE is ready to send uplink data and waits to receive
uplink grant on the CC corresponding to the activation
timer.

15. The method according to claim 14, wherein

in a case that cross carrier scheduling is supported, the
starting or restarting condition further includes:

the UE receives downlink assignment, and the downlink
assignment indicates the UE to receive data on the CC
corresponding to the activation timer; and/or

the UE receives uplink grant, and the uplink grant indicates
that an acknowledgement should be received on the CC
corresponding to the activation timer;

in a case that Discontinuous Reception (DRX) is sup-
ported, the starting or restarting condition further
includes:

a drx-InactivityTimer corresponding to the CC which cor-
responds to the activation timer is started or restarted;
and/or

a drx-RetransmissionTimer corresponding to any one of
downlink Hybrid Automatic Repeat Request (HARQ)
processes of the CC which corresponds to the activation
timer is started;

in a case that random access is supported, the starting or
restarting condition further includes:

during competitive random access, a mac-Contention-
ResolutionTimer is started or restarted; and/or

during non-competitive random access, after random
access is successful, the UE waits to receive downlink
assignment or uplink grant indicating a first transmis-
sion.
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16. The method according to claim 7, wherein

the timer is a deactivation timer;

the method further comprising: starting or restarting, by the

UE, the deactivation timer under a starting or restarting
condition, wherein the starting or restarting condition
includes:

downlink transmission is received successfully on a CC

corresponding to the deactivation timer; and/or

uplink transmission is sent successfully on the CC corre-

sponding to the deactivation timer.

17. The method according to claim 16, wherein

in a case that DRX is supported, the starting or restarting

condition further includes:

a drx-Inactivity Timer corresponding to the CC which cor-
responds to the deactivation timer times over; and/or
drx-RetransmissionTimers corresponding to all downlink
HARQ processes of the CC which corresponds to the

deactivation timer times over.

18. The method according to claim 7, wherein

the timer is a deactivation timer;

the method further comprising: stopping, by the UE, the

deactivation timer under a stopping condition, wherein
the stopping condition includes:

the UE receives downlink assignment on the CC corre-

sponding to the deactivation timer; and/or

the UE receives uplink grant on the CC corresponding to

the deactivation timer; and/or

uplink transmission is sent unsuccessfully on the CC cor-

responding to the deactivation timer; and/or

downlink transmission is received unsuccessfully on the

CC corresponding to the deactivation timer.

19. The method according to claim 18, wherein

in a case that cross carrier scheduling is supported, the

stopping condition further includes:

the UE receives downlink assignment, and the downlink

assignment indicates the UE to receive data on the CC
corresponding to the deactivation timer; and/or

the UE receives uplink grant, and the uplink grant indicates

that an acknowledgement should be received on the CC
corresponding to the deactivation timer.
20. (canceled)
21. (canceled)
22. (canceled)
23. (canceled)
24. (canceled)
25. (canceled)
26. (canceled)
27. An optimized system for activating and deactivating a
component carrier in a multi-carrier system, comprising a
base station and a UE, wherein
the UE is configured to: maintain one or more timers, when
a timer times over or stops, deactivate one or more CCs
corresponding to the timer; or, when the timer times over
or stops, report identifier information of one or more
CCs corresponding to the timer to the base station;

the base station is configured to send a deactivation com-
mand and/or a scheduling command corresponding to
the one or more CCs to the UE according to the received
identifier information.

28. (canceled)

29. The method according to claim 8, further comprising:

after the UE reports the identifier information of the one or

more CCs to the base station, sending, by the base sta-
tion, a deactivation command and/or a scheduling com-
mand corresponding to the one or more CCs to the UE
according to the received identifier information.

30. The method according to claim 8, wherein the UE
reports the identifier information of the one or more CCs in a
format of Media Access Control (MAC) control element.

sk sk sk sk sk
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