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57 ABSTRACT

Techniques for component carrier-specific reconfiguration
are disclosed. A wireless transmit/receive unit (WTRU) is
capable of transmitting or receiving via multiple component
carriers. The WTRU may perform component carrier recon-
figuration on a component carrier basis to add, remove or
replace a component carrier. Discontinuous reception (DRX)
and/or discontinuous transmission (DTX) may be performed
on at least one component carrier, wherein DRX and/or DTX
patterns on the component carriers may not overlap each
other. A random access procedure may be performed at the
target cell on one component carrier while other component
carriers are inactive. The component carrier-specific recon-
figuration or handover of a component carrier or a channel
may be implemented in coordinated multiple point transmis-
sion (CoMP), wherein a handover of a control channel, not a
traffic channel, may be performed. Alternatively, a handover
of a traffic channel may be performed.
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METHOD AND APPARATUS FOR
PERFORMING COMPONENT
CARRIER-SPECIFIC RECONFIGURATION

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of U.S. provi-
sional application No. 61/159,606 filed Mar. 12, 2009, which

is incorporated by reference as if fully set forth.

FIELD OF INVENTION

[0002] This application is related to wireless communica-
tions.

BACKGROUND
[0003] In order to support higher data rate and spectrum

efficiency, new wireless technologies have been introduced.
For example, the third generation partnership project (3GPP)
long term evolution (LTE) system has been introduced into
3GPP Release 8 (R8).

[0004] The LTE downlink (DL) transmission is based on
orthogonal frequency division multiple access (OFDMA) air
interface, and the LTE uplink (UL) transmission is based on
single-carrier (SC) DFT-spread OFDMA (DFT-S-OFDMA).
The use of single-carrier transmission in the UL is motivated
by the lower peak-to-average power ratio (PAPR) compared
to multi-carrier transmission such as orthogonal frequency
division multiplex (OFDM). For flexible deployment, the
3GPP R8 LTE systems support scalable transmission band-
widths of either 1.4, 2.5, 5, 10, 15 or 20 MHz. The R8 LTE
system may operate in either frequency division duplex
(FDD), time division duplex (TDD) or half-duplex FDD
modes.

[0005] In the R8 LTE system, each radio frame (10 ms)
consists of 10 equally sized sub-frames of 1 ms. Each sub-
frame consists of 2 equally sized timeslots of 0.5 ms each.
There may be either 7 or 6 OFDM symbols per timeslot. 7
symbols per timeslot are used with a normal cyclic prefix, and
6 symbols per timeslot are used with an extended cyclic
prefix. The sub-carrier spacing for the R8 LTE system is 15
kHz. An alternative reduced sub-carrier spacing mode using
7.5 kHz is also possible. A resource element (RE) corre-
sponds to one (1) sub-carrier during one (1) OFDM symbol
interval. 12 consecutive sub-carriers during a 0.5 ms timeslot
constitute one (1) resource block (RB). Therefore, with 7
symbols per timeslot, each RB consists of 12x7=84 REs. A
DL carrier may comprise scalable number of RBs, ranging
from a minimum of 6 RBs up to a maximum of 110 RBs. This
corresponds to an overall scalable transmission bandwidth of
roughly 1 MHz up to 20 MHz. Normally, a set of common
transmission bandwidths is specified, (e.g., 1.4, 3, 5, 10, 0or 20
MHz). The basic time-domain unit for dynamic scheduling in
LTE is one sub-frame consisting of two consecutive
timeslots. Certain sub-carriers on some OFDM symbols are
allocated to carry pilot signals in the time-frequency grid.
[0006] In the R8 LTE DL direction, a wireless transmit/
receive unit (WTRU) may be allocated by the evolved
Node-B (eNB) to receive its data anywhere across the whole
LTE transmission bandwidth. In the R8 LTE UL direction, a
WTRU may transmit on a limited, yet contiguous set of
assigned sub-carriers in an FDMA arrangement. This is
called single carrier (SC) FDMA. For example, if the overall
OFDM signal or system bandwidth in the UL is composed of
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sub-carriers numbered 1 to 100, a first WIRU may be
assigned to transmit its own signal on sub-carriers 1-12, a
second WTRU may transmit on sub-carriers 13-24, and so on.
An eNB would receive the composite UL signals across the
entire transmission bandwidth normally from a plurality of
WTRUs at the same time, but each WTRU would transmit in
a subset of the available transmission bandwidth. Frequency
hopping may be applied in UL transmissions by a WTRU.
[0007] In order to further improve achievable throughput
and coverage of LTE-based radio access systems, and in order
to meet the IMT-Advanced requirements of 1 Gbps and 500
Mbps in the DL and UL directions, respectively, LTE-Ad-
vanced (LTE-A) is currently under study in 3GPP standard-
ization body. One major improvement proposed for LTE-A is
the carrier aggregation and support of flexible bandwidth
arrangement. It would allow DL and UL transmission band-
widths to exceed 20 MHz in R8 LTE, (e.g., 40 MHz), and
allow for more flexible usage of the available paired carriers.
For example, whereas R8 LTE is limited to operate in sym-
metrical and paired FDD mode, (e.g., DL and UL are both 10
MHz or 20 MHz transmission bandwidth each), LTE-A
would be able to operate in asymmetric configurations, for
example DL 10 MHz paired with UL 5 MHz. In addition,
composite aggregate transmission bandwidths may be pos-
sible with LTE-A, (e.g., DL a first 20 MHz component car-
rier+a second 10 MHz component carrier paired with an UL
20 MHz component carrier). The composite aggregate trans-
mission bandwidths may not necessarily be contiguous in
frequency domain. Alternatively, operation in contiguous
aggregate transmission bandwidths may also be possible,
(e.g., a first DL component carrier (CC) of 15 MHz is aggre-
gated with another 15 MHz DL component carrier and paired
with a UL component carrier of 20 MHz).

[0008] FIG. 1A shows discontinuous spectrum aggregation
and FIGS. 1B and 1C show continuous spectrum aggregation.
The LTE R8 UL transmission format uses DFT-S OFDM
using a DFT precoder. The DFT precoder may be applied to
the aggregate bandwidth, (i.e., across all the component car-
riers), in case the bandwidths are contiguous, as shown in
FIG. 1B. Alternatively, the DFT precoder may be applied per
component carriet, (e.g., up to 110 RBs or 20 MHz maxi-
mum), as shown in FIG. 1C.

[0009] FIGS. 2A and 2B show an intra-mobility manage-
ment entity (MME)/serving gateway handover procedure in
LTE RS8. In LTE RS, hard handover is used and handover
procedure is restricted to one carrier, (i.e., one component
carrier).

[0010] AneNB isprovided witha WTRU context including
information regarding roaming restrictions either at connec-
tion establishment or at the last tracking area (TA) update
(step 102). The source eNB configures the WTRU measure-
ment procedures according to the area restriction information
(step 104). Measurements provided by the source eNB may
assist the function controlling the WTRU’s connection mobil-
ity.

[0011] The WTRU gets uplink allocation for transmission
of a measurement report, which is triggered by the rules set
by, for example, system information, specification, etc. (step
106), and transmits a measurement report to the source eNB
once triggered (step 108).

[0012] The source eNB makes a handover decision based
on the measurement report and radio resource management
(RRM) information (step 110). The source eNB issues a
handover request message to the target eNB at step 112 pass-
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ing the necessary information to prepare the handover at the
target eNB including WTRU X2 signaling context reference
at the source eNB, WTRU S1 EPC signaling context refer-
ence, target cell identity (ID), K_, 5, RRC context including
the cell radio network temporary identity (C-RNTI) of the
WTRU in the source eNB, access stratum (AS)-configura-
tion, EUTRAN radio access bearer (E-RAB) context and
physical layer ID of the source cell+medium access control
(MAC) for possible radio link failure (RLF) recovery), or the
like. The WTRU X2/WTRU S1 signaling references enable
the target eNB to address the source eNB and the evolved
packet core (EPC). The E-RAB context includes necessary
radio network layer (RNL) and transport network layer
(TNL) addressing information, and quality of service (QoS)
profiles of the E-RABs.

[0013] The target eNB may perform the admission control
dependent on the received E-RAB QoS information to
increase the likelihood of a successful handover, if the
resources may be granted by target eNB (step 114). The target
eNB configures the required resources according to the
received E-RAB QoS information and reserves a C-RNTIand
optionally a random access channel (RACH) preamble. The
AS-configuration to be used in the target cell may either be
specified independently (i.e., an “establishment™) or as a delta
compared to the AS-configuration used in the source cell (i.e.,
a “reconfiguration”).

[0014] The target eNB prepares handover with layer 1 and
layer 2 and sends a handover request acknowledgement to the
source eNB (step 116). The handover request acknowledge-
ment message includes a transparent container to be sent to
the WTRU as an RRC message to perform the handover. The
container includes a new C-RNTI, and target eNB security
algorithm identifiers for the selected security algorithms. The
container may optionally include a dedicated RACH pre-
amble, and some other parameters, for example access
parameters, system information blocks (SIBs), etc. The han-
dover request acknowledgement message may also include
RNL/TNL information for the forwarding tunnels, if neces-
sary. As soon as the source eNB receives the handover request
acknowledgment message, or as soon as the transmission of
the handover command is initiated in the downlink, data
forwarding may be initiated.

[0015] The source eNB generates an RRC message, (i.e.,
RRCConnectionReconfiguration message including the
mobilityControlInformation towards the WTRU), and sends
the RRC message to the WIRU (step 118). The WTRU
receives the RRCConnectionReconfiguration message with
the necessary parameters (i.e., new C-RNTI, target eNB secu-
rity algorithm identifiers, and optionally dedicated RACH
preamble, target eNB SIBs, etc.) and detaches from the
source cell and synchronizes to the target cell (step 120).
[0016] The source eNB delivers buffered and in-transit
packets to the target eNB (step 122), and sends the SN STA-
TUS TRANSFER message to the target eNB to convey the
uplink packet data convergence protocol (PDCP) sequence
number (SN) receiver status and the downlink PDCP SN
transmitter status of E-RABs for which PDCP status preser-
vation applies (i.e., for radio link control (RLC) acknowl-
edged mode (AM)) (step 124). The uplink PDCP SN receiver
status includes at least the PDCP SN of the first missing UL
service data unit (SDU) and may include a bit map of the
receive status of the out of sequence UL SDUs that the WITRU
needs to retransmit in the target cell, if there are any such
SDUs. The downlink PDCP SN transmitter status indicates
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the next PDCP SN that the target eNB may assign to new
SDUs, not having a PDCP SN yet. The source eNB may omit
sending this message if none of the E-RABs of the WTRU
may be treated with PDCP status preservation.

[0017] After receiving the RRCConnectionReconfigura-
tion message including the mobilityControllnformation, the
WTRU performs synchronization to the target eNB and
accesses the target cell via RACH following a contention-free
procedure if a dedicated RACH preamble was allocated in the
handover command or following a contention-based proce-
dure if no dedicated preamble was allocated (step 126).
[0018] The target eNB responds with UL allocation and
timing advance (step 128). When the WTRU has successfully
accessed the target cell, the WTRU sends the RRCConnec-
tionReconfigurationComplete message (C-RNTT) to confirm
the handover along with an uplink buffer status report to the
target eNB to indicate that the handover procedure is com-
pleted for the WTRU (step 130). The target eNB verifies the
C-RNTT sent in the handover confirm message. The target
eNB can now begin sending data to the WTRU.

[0019] The target eNB sends a path switch message to the
MME to inform that the WTRU has changed a cell (step 132).
The MME sends a user plane update request message to the
serving gateway (step 134). The serving gateway switches the
downlink data path to the target side, and sends one or more
“end marker” packets on the old path to the source eNB and
then may release any U-plane/TNL resources towards the
source eNB (step 136).

[0020] The serving gateway sends a user plane update
response message to the MME (step 138). The MME con-
firms the path switch message with the path switch acknowl-
edgment message (step 140). By sending the WITRU context
release message, the target eNB informs success of handover
to the source eNB and triggers the release of resources (step
142). Upon reception of the WTRU context release message,
the source eNB may release radio and C-plane related
resources associated to the WIRU context (step 144). Data
packet is then transmitted via the target eNB.

[0021] Inthe above conventional LTE R8 handover proce-
dure, the measurements currently defined to support LTE
Rel-8 handover are not sufficient to support handover of an
aggregation of component carriers in LTE-A since a single
carrier is implicitly assumed in Rel8. In addition, handover of
an entire carrier aggregation would be problematic. For
example, the relative quality of each component carrier may
not necessarily be the same from each cell and so the best
handover time for each component carrier would not be
simultaneous.

SUMMARY

[0022] Embodiments for component carrier-specific recon-
figuration are disclosed. A WTRU may perform component
carrier reconfiguration on a component carrier basis to add,
remove or replace a component carrier(s). Discontinuous
reception (DRX) and/or discontinuous transmission (DTX)
may be performed on at least one component carrier, wherein
DRX and/or DTX patterns on the component carriers may not
overlap each other. A random access procedure may be per-
formed at the target cell on one component carrier while other
component carriers are inactive. The component carrier-spe-
cific reconfiguration or handover of a component carrier or a
channel may be implemented in coordinated multiple point
transmission (CoMP), wherein a handover of a control chan-
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nel, not a traffic channel, may be performed. Alternatively, a
handover of a traffic channel may be performed.

[0023] Embodiments for RRC connection signaling are
also disclosed to support the component carrier-specific
reconfiguration for the WTRU that may be communicating
with different eNBs at the same time.

[0024] Embodiments for acquiring master information
block (MIB) and system information block (SIB) for compo-
nent carrier-specific reconfiguration operation are also dis-
closed.

[0025] Embodiments for measurements to support the
component carrier-specific reconfiguration and random
access procedure in component carrier-specific reconfigura-
tion are also disclosed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] A more detailed understanding may be had from the
following description, given by way of example in conjunc-
tion with the accompanying drawings wherein:

[0027] FIG. 1A shows discontinuous spectrum aggrega-
tion;

[0028] FIGS. 1B and 1C show continuous spectrum aggre-
gation;

[0029] FIGS. 2A and 2B show an intra-mobility manage-

ment entity (MME)/serving gateway handover procedure in
LTE;

[0030] FIG. 3 shows an LTE wireless communication sys-
tem/access network that includes an Evolved-Universal Ter-
restrial Radio Access Network (E-UTRAN);

[0031] FIG. 4 is an example block diagram of an LTE
wireless communication system including the WTRU, the
eNB, and the MME/S-GW;

[0032] FIG. 5 illustrates the different cell patterns for dif-
ferent component carriers of two cells;

[0033] FIGS. 6A and 6B show an example component car-
rier-specific handover in accordance with one embodiment;
[0034] FIGS.7A and 7B show another example component
carrier-specific handover in accordance with another embodi-
ment;

[0035] FIG. 8 shows an example per-component carrier-
DTX/DRX operation in accordance with one embodiment;
[0036] FIG. 9 shows another example per-component car-
rier-DTX/DRX  operation in accordance with another
embodiment;

[0037] FIGS. 10A and 10B show an example component
carrier-specific handover when CoMP is implemented in
accordance with one embodiment;

[0038] FIGS. 11A and 11B show an example component
carrier-specific handover when CoMP is implemented in
accordance with another embodiment; and

[0039] FIG. 12 is a flow diagram of an example process of
RACH procedure in accordance with one embodiment.

DETAILED DESCRIPTION

[0040] When referred to hereafter, the terminology
“WTRU” includes but is not limited to a user equipment
(UE), a mobile station, a fixed or mobile subscriber unit, a
pager, a cellular telephone, a personal digital assistant (PDA),
a computer, a machine-to-machine (M2M) device, a sensor,
or any other type of device capable of operating in a wireless
environment. When referred to hereafter, the terminology
“eNB” includes but is not limited to a Node-B, a base station,
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a site controller, an access point (AP), or any other type of
interfacing device capable of operating in a wireless environ-
ment.

[0041] When referred to hereafter, the terminology “cell” is
used to indicate the site (including “sector”) which one or
more component carriers may be transmitted to and/or
received from and may be uniquely identified, for example,
by having a distinguishable pilot signal.

[0042] Adding, removing, or replacing acomponent carrier
may or may not change the cell that the WTRU is connected
to. A WTRU may receive, (or transmit), via multiple compo-
nent carriers, and the component carriers may or may not be
from, (or directed to), the same cell. When the WTRU is
configured with a group of component carriers, the WTRU
may be connected to a single cell, or may be connected to
more than one cell. The WTRU may determine the cell it is
connected to from one of the configured component carriers,
(e.g., the anchor or primary component carrier). From the
WTRU perspective, a cell may be considered an individual
component carrier or a group of component carriers.

[0043] The WTRU may receive multiple component carri-
ers from either the same eNode-B or different eNode-Bs and
in either case the component carriers are considered as dif-
ferent component carriers having different identities even
though the physical frequency bands are the same.

[0044] When referred to hereafter, the terminology “com-
ponent carrier reconfiguration” includes adding a new com-
ponent carrier, removing a currently configured component
carrier, and/or replacing a currently configured component
carrier with a new component carrier, and may include “han-
dover” from one cell to another (removing one component
carrier in a source cell and adding a new component carrier in
a target cell in either the same or different frequency bands).
The newly added component carrier (including the newly
switched component carrier) may be on either the same eNB
or different eNBs and after the component carrier reconfigu-
ration the WTRU may establish links to the same or different
eNBs.

[0045] Even though the embodiments are disclosed with
reference to control channels and data channels associated to
3GPP LTE or LTE-A, it should be noted that the embodiments
are not limited to 3GPP LTE or LTE-A, but applicable to any
wireless communication technologies that are currently exist-
ing or will be developed in the future including, but not
limited to, 3GPP high speed packet access (HSPA),
cdma2000, IEEE 802 .xx, etc. It should also be noted that the
embodiments described herein may be applicable in any
order or combinations.

[0046] FIG. 3 shows an LTE wireless communication sys-
tem/access network 200 that includes an Evolved-Universal
Terrestrial Radio Access Network (E-UTRAN) 205. The
E-UTRAN 205 includes several eNBs 220. The WTRU 210 is
in communication with an eNB 220. The eNBs 220 interface
with each other using an X2 interface. Each of the eNBs 220
interface with a Mobility Management Entity (MME)/Serv-
ing GateWay (S-GW) 230 through an S1 interface. Although
a single WTRU 210 and three eNBs 220 are shown in FIG. 2,
it should be apparent that any combination of wireless and
wired devices may be included in the wireless communica-
tion system access network 200 including relays with no
wired connections and network devices that do not have the
interfaces depicted in FIG. 3, (e.g., a home eNode-B (HeNB)
that has no X2 interface.
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[0047] FIG. 4 is an example block diagram of an LTE
wireless communication system 300 including the WTRU
210, the eNB 220, and the MME/S-GW 230. As shown in
FIG. 3, the WTRU 210, the eNB 220 and the MME/S-GW
230 are configured to perform a component carrier-specific
reconfiguration in accordance with any embodiment dis-
closed herein. In addition to the components that may be
found in a typical WTRU, the WTRU 210 includes a proces-
sor 316 with an optional linked memory 322, at least one
transceiver 314, an optional battery 320, and an antenna 318.
The processor 316 is configured to perform a component
carrier-specific reconfiguration in accordance with any
embodiment disclosed herein. The transceiver 314 is in com-
munication with the processor 316 and the antenna 318 to
facilitate the transmission and reception of wireless commu-
nications. In case a battery 320 is used in the WTRU 210, it
powers the transceiver 314 and the processor 316.

[0048] In addition to the components that may be found in
a typical eNB, the eNB 220 includes a processor 317 with an
optional linked memory 315, transceivers 319, and antennas
321. The processor 317 is configured to perform and support
a component carrier-specific reconfiguration in accordance
with any embodiment disclosed herein. The transceivers 319
are in communication with the processor 317 and antennas
321 to facilitate the transmission and reception of wireless
communications. The eNB 220 is connected to the Mobility
Management Entity/Serving GateWay (MME/S-GW) 230
which includes a processor 333 with an optional linked
memory 334.

[0049] In accordance with one embodiment, a WTRU may
perform component carrier-specific reconfiguration (i.e.,
adding, removing, or replacing a component carrier on a
component carrier basis), such that a component carrier is
added, removed, or replaced separately and independently.
The transmit power of different carriers may be made to be
different from component carrier to component carrier and
from cell to cell. In that situation, a different ‘cell” pattern,
(i.e., “cell-edge” pattern), may be established for each com-
ponent carrier frequency. FIG. 5 illustrates approximately the
different component carrier boundaries. In FIG. 5, compo-
nent carrier 1A is transmitted with a greater power than com-
ponent carrier 2A from entity A and component carrier 2B if
transmitted with a greater power than component carrier 1B
from entity B that are controlled by the same or different
eNB(s). Different per-component carrier cell edge bound-
aries may be defined for component carriers 1A, 2A, 1B, and
2B, respectively. In that case, the WITRU may not be at the
boundary of component carrier 1A and component carrier 2A
simultaneously and therefore may not experience overall cell-
edge conditions at any location on the line shown.

[0050] At P1, the WTRU may be connected to component
carriers 1A and 2A. When the WTRU moves from P1 to P2,
the WTRU is out of component carrier 2A boundary and
enters into the component carrier 2B boundary. In this situa-
tion, the WTRU may have better overall achievable data rates
if the WTRU is receiving data via component carrier 1A and
component carrier 2B. A mechanism used to change a subset
of component carrier(s) while maintaining a connection for at
least one component carrier as shown in FIG. 5 is referred to
component carrier-specific reconfiguration (or component
carrier-specific handover). Instead of switching component
carriers, a new component carrier may be added, or a cur-
rently configured component carrier may be removed or
replaced with another component carrier.
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[0051] FIGS. 6A and 6B show an example component car-
rier-specific reconfiguration in accordance with one embodi-
ment. FIG. 6A shows before component carrier reconfigura-
tion and FIG. 6B shows after component carrier
reconfiguration. In FIG. 6 A, WTRU 602 receives transmis-
sion from entity 604 on component carriers 1 and 2A. Entities
604 and 606 may be controlled by the same eNB or different
eNBs. As the component carrier reconfiguration trigger
occurs for component carrier 2A, (e.g., signal quality of com-
ponent carrier 2B from entity 606 becomes better than signal
quality of component carrier 2A from entity 604 by a config-
ured threshold), WTRU 602 performs a component carrier
reconfiguration, which may or may not comprise a handover
procedure, as shown in FIG. 6B. After the component carrier-
specific reconfiguration, WTRU 602 receives transmissions
via component carrier 1 and component carrier 2B from two
entities 604, 606. It should be noted that FIGS. 6A and 6B
show downlink component carriers as an example, and the
reconfigured component carrier may be a DL component
carrier, an UL component carrier, or both. While FIGS. 6A
and 6B show two DL component carriers, it should be noted
that the embodiment may be applied to any number of com-
ponent carriers.

[0052] The component carrier-specific reconfiguration
may be performed for uplink and downlink independently.
FIGS. 7A and 7B show another example component carrier-
specific reconfiguration, which may or may not comprise a
handover procedure in accordance with another embodiment.
FIG. 7A shows before component carrier reconfiguration and
FIG. 7B shows after component carrier reconfiguration. In
FIG. 7A, WTRU 702 receives from entity 704 on DL com-
ponent carrier 1 and UL component carrier 2A. Entities 704
and 706 may be controlled by the same eNB or different
eNBs. As a trigger occurs for UL component carrier 2A,
WTRU 702 performs a component carrier reconfiguration
such that UL component carrier 2A is removed and UL com-
ponent carrier 2B is added, as shown in FIG. 7B. UL compo-
nent carrier 1 remains the same since a trigger for UL com-
ponent carrier 1 has not occurred. After the component
carrier-specific reconfiguration (or handover), WITRU 702
receives on DL component carrier 1 and transmits over UL
component carrier 2B.

[0053] The component carrier-specific reconfiguration
may be performed within a cell, (i.e., adding, removing, or
replacing a component carrier within a cell). In this case, the
component carrier reconfiguration procedure is performed to
change the set of UL and/or DL component carriers in a cell.
This procedure may be used to swap either a UL component
carrier (or a set of UL component carriers), and/or a DL
component carrier (or a set of DL component carriers). This
may be performed as a DL handover or UL handover where
just the physical UL channel(s) or physical DL channel(s),
(e.g., physical uplink shared channel (PUSCH)/physical
uplink control channel (PUCCH) or physical downlink
shared channel (PDSCH)/physical downlink control channel
(PDCCH)), may be reassigned to a new component carrier
within the same cell.

[0054] When a WTRU is located at the boundary between
cells (including sectors) controlled by the same eNB, the best
cell according to signal strength and/or channel quality crite-
ria may vary dynamically. If the cells are assigned different
pairs of UL/DL carriers, and if the WIRU transmits a
PUCCH and a PUSCH separately on each component carrier,
the eNB may make optimized UL/DL scheduling decisions
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for the WTRU based on the channel status reports and sound-
ing reference signals (SRS) received via both cells (or sec-
tors), regardless of whether the PDCCH is received from a
single component carrier or single cell (or sector), or sepa-
rately from each component carrier or cell (or sector).
[0055] In accordance with one embodiment, non-overlap-
ping discontinuous transmission (DTX) and/or non-overlap-
ping discontinuous reception (DRX) patterns may be defined
for each of the component carriers. This scheme may mini-
mize the peak-to-average ratio of UL transmissions caused by
the simultaneous PUCCH or PUSCH transmissions on the
UL carriers. While this would have the effect of limiting the
peak data rates, the WTRU and the eNB may still benefit with
this scheme by selecting the best component carrier(s) within
a given time frame especially (but not limited to) in case
where the pairs of UL/DL carriers are controlled by the same
eNB. For example, when an eNB knows that in given time
frames certain components carriers are transmitted at higher
orlower powers at different sites (thus making the component
carrier boundaries different in different time frames) the
WTRU may be appropriately scheduled for DTX/DRX based
on component carrier-boundaries in each such time frame.
The non-overlapping DTX/DRX patterns may also be ben-
eficial even if the pairs of UL/DL carriers are operated in the
same cell (or sector), as the channel quality generally varies
dynamically and is different between the pairs of carriers.
This mode of operation may be activated through an RRC
message, (e.g., a handover command or other reconfiguration
command).

[0056] The per-component carrier-DTX/DRX operation
disclosed above is separate from the DTX/DRX operation
defined in a medium access control (MAC) layer in LTE. With
the DRX operation in accordance with the above embodi-
ment, the WITRU may not be able to receive a downlink
channel, (e.g., PDSCH), for a certain period of time on a
certain component carrier(s) regardless of the MAC layer
DRX parameters, (e.g., inactivity timers, etc.), defined in the
current LTE specification. The MAC layer DRX operation
described in the current LTE specification may co-exist with
the per-component carrier DRX operation in accordance with
this embodiment. In that case, the downlink channel, (e.g.,
PDSCH), may not be received in a larger set of sub-frames
than what would be received based on the currently specified
MAC layer DRX operation.

[0057] In accordance with the per-component carrier-
DTX/DRX operation disclosed above, cells may be permitted
to be time-multiplexed within the same component carrier
and the best component carrier(s) may be selected within a
given time frame for the WTRU. FIG. 8 shows an example
per-component carrier-DTX/DRX operation in accordance
with one embodiment. For example, in even-numbered
frames, cell A may transmit component carrier CC1A and cell
B may transmit component carrier CC2B, and in odd-num-
bered frames, cell A may transmit component carrier CC2A
and cell B may transmit component carrier CC1B, as shown
in FIG. 8. The DRX/DTX periods for the WITRU may be set
such that the DRX/DTX period for a given component carrier
and cell corresponds to the time when that cell is not trans-
mitting that component carrier. It should be noted that the
cells described may also be independent component carriers
of a common cell.

[0058] More generally, instead of turning on and off the
component carriers, the transmit powers may be changed in
different time frames. FIG. 9 shows another example per-
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component carrier-DTX/DRX operation in accordance with
another embodiment. For example, the power used for com-
ponent carrier CC2A may be smaller than the power used for
component carrier CC1A at cell A, and the power used for
component carrier CC1B may be smaller than the power used
for component carrier CC2B at cell B in even-numbered
frames, and the power used for component carrier CC1A may
be smaller than the power used for component carrier CC2A
at cell A, and the power used for component carrier CC2B
may be smaller than the power used for component carrier
CCI1B at cell B in odd-numbered frames. The DRX/DTX
periods at the WIRU may be set such that in even-numbered
frames, the WTRU is in DRX/DTX in CC2A for cell A and
DRX/DTX in CC1B for cell B and the opposite in odd-
numbered frames.

[0059] The component carrier-specific reconfiguration (or
handover) may be performed in case coordinated multiple
point transmission (CoMP) is implemented. CoMP is a trans-
mission and reception scheme that a WTRU may receive
simultaneous transmissions from multiple cells or have trans-
missions coordinated over multiple cells (such as coordinated
beamforming or coordinated scheduling) and/or the WTRU
transmissions may be received at multiple cells in a coordi-
nated way to improve performance and avoid or reduce inter-
cell interference. In accordance with one CoMP scheme,
scheduling may be dynamically coordinated across the cells
to control and reduce the interference between different trans-
missions. In accordance with another CoMP scheme, the
transmissions to the WIRU may be transmitted simulta-
neously from multiple transmission points and the multi-
point transmissions may be coordinated as a single transmit-
ter with antennas that are geographically separated.

[0060] In implementing the component carrier aggrega-
tion, control channels, (e.g., PDCCHs), for multiple compo-
nent carriers may be separately coded into separate messages
and separately transmitted via each corresponding DL com-
ponent carrier. This scheme is referred to as “separate coding
separate transmission.” Alternatively, the control channels,
(e.g., PDCCHs), may be separately coded into separate mes-
sages and all the messages may be jointly transmitted via one
DL component carrier (DL anchor component carrier) from
one cell. This scheme is referred to as “separate coding joint
transmission.” Alternatively, the control channels, (e.g.,
PDCCHs), may be jointly coded into one message and trans-
mitted via one DL component carrier (anchor component
carrier) from one cell. This scheme is referred to as “joint
coding joint transmission.” DL shared channel(s), (e.g.,
PDSCH(s)), may be transmitted from multiple cells per com-
ponent carrier and UL shared channel(s), (e.g., PUSCH(s)),
may be received at multiple cells per component carrier.

[0061] In CoMP, when a joint transmission scheme is used
(i.e., separate coding joint transmission or joint coding joint
transmission), a WTRU may receive a PDCCH from a single
cell, (i.e., anchor cell), while receiving PDSCHs from, or
transmitting PUSCHs to, multiple cooperating cells in an
active CoMP set. In accordance with one embodiment, in case
where a joint transmission scheme is used, (i.e., separate
coding joint transmission or joint coding joint transmission),
a component carrier carrying the PDCCH may be handed
over to a target cell, but a component carrier(s) for PDSCH
and/or PUSCH may not be handed over to the target cell. In
the case of non-joint transmission CoMP, not all the PDSCH
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links may actually carry data for the WTRU, but rather coor-
dinated scheduling or coordinated beamforming may be used
between the cells.

[0062] FIGS. 10A and 10B show an example component
carrier-specific reconfiguration (or handover) when DL
CoMP is implemented in accordance with one embodiment.
FIG. 10A shows before component carrier reconfiguration
and FIG. 10B shows after component carrier reconfiguration.
In FIG. 10A, WTRU 1002 receives downlink transmissions
from cell 1004 on component carriers 1A and 2A and from
cell 1006 on component carriers 1B and 2B. Cells 1004 and
1006 may be controlled by the same eNB or different eNBs.
Cell 1004 is currently an anchor cell (a cell sending a PDCCH
for the DL and/or UL transmissions), so that WTRU 1002
receives a PDCCH from cell 1004 on component carrier 1A.
[0063] WTRU 1002 may notknow that from which cell itis
receiving the PDSCH transmissions. As the trigger occurs
with respect to component carrier 1A in cell 1004, WTRU
1002 performs a handover of PDCCH from component car-
rier 1A to component carrier 1B in cell 1006, but not PDSCH,
as shown in FIG. 10B. It should be noted that FIGS. 10A and
10B show handover in DL, CoMP as an example, and the same
may be applied to UL CoMP. In the case of non-joint trans-
mission CoMP, not all the PDSCH links shown in FIGS. 10A
and 10B may actually carry data for the WIRU at a given
time, but coordinated scheduling or coordinated beamform-
ing may be used between the cells, (e.g., cell 1004 transmits
on CC1 and cell 1006 transmits on CC2 at the given time). It
should be noted that FIGS. 10A and 10B show switching a
channel from one cell to another, but it may be performed
within the same cell.

[0064] If a PDSCH(s) from multiple cells may not be
received at the WTRU, the component carrier-specific han-
dover for the PDSCH may also be performed. Similarly, if a
PUSCH(s) cannot be received at multiple cells, the compo-
nent carrier-specific handover for PUSCH may also be per-
formed. Alternatively or additionally, an UL anchor compo-
nent carrier carrying a PUCCH(s) may also be configured for
the WTRU along with the DL anchor component carrier
carrying a PDCCH(s), and the component carrier-specific
handover may be performed for either the DL anchor com-
ponent carrier, or the UL anchor component carrier, or both.
[0065] In accordance with another embodiment, when the
WTRU is aware of the active COMP set, (i.e., the cells from
which the WTRU is receiving the PDSCH transmissions or to
which the WTRU is transmitting the PUSCH transmissions),
the WTRU may perform the component carrier-specific han-
dover or reconfiguration for the PDSCH and/or PUSCH,
independently from a PDCCH and/or a PUCCH. This is the
case where the active CoMP set needs to be changed for the
WTRU, but the current anchor cell (for UL and/or DL) in the
active CoMP set is not changed, so that the WTRU still
receives a PDCCH from the same anchor cell or transmits a
PUCCH to the same anchor cell.

[0066] FIGS. 11A and 11B show an example component
carrier-specific reconfiguration when DL CoMP is imple-
mented in accordance with this alternative embodiment. FIG.
11A shows before component carrier reconfiguration and
FIG. 11B shows after component carrier reconfiguration. In
FIG. 11A, WTRU 1102 receives downlink transmissions
from cell 1104 on component carriers 1A and 2A and from
cell 1106 on component carriers 1B and 2B. Cells 1104, 1106,
1108 may be controlled by the same eNB or different eNBs.
Cell 1104 is currently an anchor cell (a cell sending a PDCCH
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for the DL and/or UL transmissions), so that WIRU 1102
receives a PDCCH from cell 1104 on component carrier 1A.
As the handover trigger occurs with respect to component
carrier 1B in cell 1106, WTRU 1102 performs a handover of
PDSCH from component carrier 1B to component carrier 1C
in cell 1108, as shown in FIG. 11B while cell 1104 remains
the anchor cell. It should be noted that FIGS. 11A and 11B
show handover in DL CoMP as an example, and the same may
be applied to UL CoMP. It should be noted that FIGS. 11A
and 11B show switching a channel from one cell to another,
but it may be performed within the same cell.

[0067] In order to support the component carrier-specific
reconfiguration or handover, (i.e., adding, removing or
replacing at least one component carrier within the same cell
or between cells), the WTRU may report measurements to the
network. The measurement may be any type of measurement
relevant to evaluating the channel quality including, but not
limited to, received signal code power (RSCP), reference
signal received power (RSRP), signal-to-interference and
noise ratio (SINR), reference signal received quality (RSRQ),
or the like.

[0068] The WTRU may report component carrier-specific
measurement of serving cell and/or neighboring cells, (e.g.,
measurement of every downlink component carrier or a sub-
set of carriers, or the best measurement of serving cell and/or
neighboring cells); measurement of the anchor component
carrier of both serving cell and/or neighboring cells; weighted
average measurement of all aggregated downlink carriers of
serving cell and/or neighboring cells, or the like.

[0069] The WTRU may report the measurements to the
network to trigger component carrier reconfiguration or han-
dover when the measurement of the serving cell is worse than
the corresponding measurement of the neighboring cells by a
preconfigured threshold. The threshold may be configurable.
When the WTRU reports the measurement, the WITRU may
sort the carriers and/or cells according to measurement val-
ues. The WTRU may be configured to periodically report the
measurement of any detected component carrier.

[0070] Scrambling codes may be designed such that signals
from adjacent cells may have quasi-orthogonality. In this
case, the component carrier reconfiguration or handover may
be prioritized to the cell that exhibits a better orthogonality of
the scrambling codes, and the scrambling code orthogonality
metric may be considered as an additional measure for han-
dover.

[0071] In CoMP, the WTRU may report the measurements
(or a subset of them) to the network when the measurement
(or some of measurements or a composite measurement) of
the anchor cell is worse than the corresponding measurement
(s) of the non-anchor cell(s) in the active CoMP set or the
neighboring cells by a predefined threshold. This report may
be used for PDCCH handover. The WTRU may report the
measurements (or a subset of them) to the network when the
measurements (or some of measurements or a composite
measurement) of the cells in the active CoMP set are worse
than the corresponding measurements of the neighboring
cells by a predefined threshold. This reporting may be used
for PDSCH handover. The above thresholds may be config-
urable.

[0072] Since with component carrier-specific reconfigura-
tion or handover, (i.e., adding, removing or replacing at least
one component carrier within the same cell or between cells),
the WTRU may be connected to more than one cells/eNBs at
the same time, proper RRC signaling is needed to support it.
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In accordance with one embodiment, RRC signaling to con-
figure a split RRC connection between a source cell and a
target cell may be provided. A new (or modified) type of RRC
connection reconfiguration signaling may be defined includ-
ing physical channel configuration. The RRC connection
reconfiguration signaling may include for the source cell and
the target cell the following: PUCCH configuration, PUSCH
configuration, sounding reference signal (SRS) configura-
tion, uplink power control configuration, transmit power con-
trol (TPC)-PDCCH configuration for PUCCH, TPC-PDCCH
configuration for PUSCH, channel quality indication (CQI)
or channel state information (CSI) reporting configuration,
PDCCH search space configuration, assignment of the DL
and/or UL anchor component carrier, assignment of specific
preamble configurations, per-component carrier DTX/DRX
pattern configuration, (e.g., set of sub-frames where PUCCH
and PUSCH transmission is allowed), or the like.

[0073] The RRC configuration may be made with regard to
a group of carriers in the source cell and a group of carriers in
the target cell. Alternatively, the RRC configuration may be
made for each component carrier in the source and target
cells.

[0074] The new or modified RRC message may include
parameters for a number of component carriers, and the
WTRU may try to perform component carrier reconfigura-
tion, or handover to the component carriers, in the order
indicated in the RRC message. When the WTRU successfully
performs a component carrier reconfiguration or handover to
a particular component carrier the WITRU may send a com-
ponent carrier reconfiguration or handover complete message
via that component carrier. On the network side, the network
may keep the resources on the component carriers indicated
in the RRC message for the WTRU for a predefined period of
time, after which the resources may be released.

[0075] Alternatively, instead of providing the WTRU with a
group of component carriers in a particular order, the network
may provide the WIRU two (2) groups of component carri-
ers: one group with a dedicated random access channel
(RACH) preamble(s) and the other group with a contention
based RACH preamble(s). The WTRU may pick a component
carrier on which the WTRU wants to initiate the handover.
The WTRU may first select a component carrier from the
group with a dedicated RACH preamble(s).

[0076] Optionally, the RRC message may indicate a com-
ponent carrier(s) to which the WTRU may fall back in case of
handover failure. The RRC message may include a different
set of RACH preambles for those carriers configured for fall
back. In case of handover failure, the WTRU may look for
those carriers as listed in the RRC message and try to re-
establish a connection on them.

[0077] For simplify the configuration and handover proce-
dure, the configurations on the source component carrier sub-
set may be transferred to the target component carrier subset,
especially in the case of intra-cell component carrier-specific
reconfiguration where the subset of UL and/or DL component
carriers are switched within the same cell. This may also be
applied to inter-cell handover.

[0078] Ifthe WTRU has one or more component carrier that
was already handed overto the target cell, the WTRU may not
need to perform any extra step to acquire the MIB and SIB
information of the target cell since the WTRU already
obtained the MIB and SIB information of the target cell. If the
WTRU does not have any component carrier that was handed
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over to the target cell, the WIRU needs to acquire the MIB
and SIB information of the target cell.

[0079] Inaccordance with one embodiment, the source cell
may signal all MIB parameters and important SIB parameters
of the target cell to the WTRU in the handover command.
Alternatively, the WIRU may acquire the MIB and all or
some of SIBs of the target cell that are required to perform
uplink transmission (such as RACH, PUSCH/PUCCH)
before handover. Alternatively, the WTRU may acquire the
MIB and all or some of SIBs of the target cell that are required
to perform uplink transmission (such as RACH, PUSCH/
PUCCH) after receiving the handover command but before
performing a random access in the target cell. Alternatively,
the WTRU may perform the handover procedure to the target
cell, and after successful handover, the WTRU may acquire
the MIB and SIB of the target cell.

[0080] Embodiments for random access in component car-
rier-specific reconfiguration are disclosed hereafter. While a
WTRU is performing a random access on one or several of
UL component carriers in the target cell, the WTRU may
continue its normal operation in the source cell. The WTRU
may perform a random access in the target cell as part of the
component carrier reconfiguration or handover procedure for
the first component carrier that needs to be handed over to the
target cell. After a successful component carrier reconfigura-
tion or handover of the first component carrier to the target
cell, the WTRU may not perform the random access proce-
dure in the target cell for the handover of the remaining
component carriers to the target cell since the RRC connec-
tion in the target cell has been established and uplink timing
is aligned (i.e., synchronized).

[0081] In case a WIRU has a single radio capability, the
WTRU may perform the component carrier-specific recon-
figuration or handover of a component carrier(s) by exploit-
ing the inactivity period of the DRX cycle, (i.e., opportunity
of DRX period), on other component carrier(s) to initiate a
RACH procedure with the target cell, while maintaining
uplink and downlink operation and connection with the
source cell. As described above, the non-overlapping DRX
and/or DTX patterns may be configured for the component
carriers.

[0082] FIG. 12 is a flow diagram of an example process
1200 of RACH procedure in accordance with one embodi-
ment. For illustration, assuming that a WTRU is allocated
with carriers 1D, 2D, and 3D in the downlink and carriers 1U,
2U, and 3U in the uplink. The WTRU receives a handover
command, (e.g., RRC connection Reconfiguration message
with mobility information) (step 1202). Assume that the han-
dover command is received on component carrier 1D during
its on-time duration. Since non overlapping DRX cycle may
be configured for the component carriers, other component
carriers (i.e., carriers 2D and 3D) may be inactive, (i.e.,
opportunity to DRX), during that time period. After receiving
the handover command, the WTRU synchronizes with the
target cell while component carrier 2D, 3D and component
carrier 2U and 3U are inactive (step 1204). The WITRU may
initiate a RACH procedure to handover to the target cell with
carriers 1U and 1D while component carriers 2D and 3D and
component carriers 2U and 3U are inactive (step 1206). The
WTRU may complete the component carrier reconfiguration
or handover procedure with the target cell by using compo-
nent carrier 1U and component carrier 1D while carriers 2D,
3D and carriers 2U and 3U are inactive. Alternatively, certain
steps of the RACH procedure may be provided with a higher
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priority than the on-duration time of the other carriers not
involved in the RACH procedure.

[0083] In case of the component carrier-specific RACH
procedure failure, the WTRU may inform the source eNB of
the failure with an RRC message using one of the still con-
figured UL carriers (e.g., component carrier 2U or 3U).
[0084] In case of success of the component carrier-specific
RACH procedure, the WTRU may receive from the target cell
an RRC Connection Reconfiguration requesting the WTRU
to reconfigure the other component carrier(s) that are still
configured with the source cell. As disclosed above, the pro-
cedure to reconfigure the remaining component carriers may
not be performed through a RACH procedure since the
WTRU is synchronized with the target cell and obtained the
necessary information.

[0085] Alternatively, the WTRU may maintain a subset of
carriers (e.g., component carrier 1D and 1U) with the target
cell while maintaining another subset of carriers (e.g., com-
ponent carrier 2D, 3D, 2U, 3U) with the source cell.

[0086] In case a WTRU has a dual radio capability, the
WTRU may initiate a RACH procedure on a subset of carriers
(component carrier 1D, 1U in the above example) with the
target cell while maintaining the connection with the source
cell on the other carriers without the need of exploiting DRX
inactivity. With the dual radio capability of the WITRU, the
DRX patterns on the component carriers may overlap.
[0087] An UL anchor component carrier carrying PUCCHs
may also be defined similar to DL carriers carrying PDCCHs.
In this case the RACH procedure may be restricted to the
assigned UL anchor component carrier.

[0088] The WTRU may handover to both an LTE-A cell
and a WCDMA cell at the same time. For example, a LTE 5
MHz component carrier and a WCDMA 5 MHz component
carrier, (or any other different system component carrier),
may be aggregated.

[0089] Although features and elements are described above
in particular combinations, each feature or element can be
used alone without the other features and elements or in
various combinations with or without other features and ele-
ments. The methods or flow charts provided herein may be
implemented in a computer program, software, or firmware
incorporated in a computer-readable storage medium for
execution by a general purpose computer or a processor.
Examples of computer-readable storage mediums include a
read only memory (ROM), a random access memory (RAM),
a register, cache memory, semiconductor memory devices,
magnetic media such as internal hard disks and removable
disks, magneto-optical media, and optical media such as CD-
ROM disks, and digital versatile disks (DVDs).

[0090] Suitable processors include, by way of example, a
general purpose processor, a special purpose processor, a
conventional processor, a digital signal processor (DSP), a
plurality of microprocessors, one or more microprocessors in
association with a DSP core, a controller, a microcontroller,
Application Specific Integrated Circuits (ASICs), Applica-
tion Specific Standard Products (ASSPs); Field Program-
mable Gate Arrays (FPGAs) circuits, any other type of inte-
grated circuit (IC), and/or a state machine.

[0091] A processor in association with software may be
used to implement a radio frequency transceiver for use in a
wireless transmit receive unit (WTRU), user equipment (UE),
terminal, base station, Mobility Management Entity (MME)
or Evolved Packet Core (EPC), or any host computer. The
WTRU may be used in conjunction with modules, imple-
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mented in hardware and/or software including a Software
Defined Radio (SDR), and other components such as a cam-
era, a video camera module, a videophone, a speakerphone, a
vibration device, a speaker, a microphone, a television trans-
ceiver, a hands free headset, a keyboard, a Bluetooth® mod-
ule, a frequency modulated (FM) radio unit, a Near Field
Communication (NFC) Module, a liquid crystal display
(LCD) display unit, an organic light-emitting diode (OLED)
display unit, a digital music player, a media player, a video
game player module, an Internet browser, and/or any Wireless
Local Area Network (WLAN) or Ultra Wide Band (UWB)
module.

What is claimed is:

1. A method implemented in a wireless transmit/receive
unit (WTRU) for component carrier-specific reconfiguration,
the method comprising:

receiving a command for component carrier reconfigura-

tion, the WTRU being capable of transmitting or receiv-
ing via multiple component carriers; and

configuring at least one component carrier on a component

carrier basis to add at least one new component carrier,
or remove or replace at least one currently configured
component carrier.

2. The method of claim 1 wherein at least one component
carrier that is added, removed, or replaced is either an uplink
carrier or a downlink carrier.

3. The method of claim 1 further comprising:

performing discontinuous reception (DRX) on component

carriers, wherein DRX patterns on the component car-
riers do not overlap each other.

4. The method of claim 3 further comprising:

performing a random access procedure at a target cell on

one component carrier while other component carriers
are inactive.

5. The method of claim 1 further comprising:

performing discontinuous transmission (DTX) on compo-

nent carriers, wherein DTX patterns on the component
carriers do not overlap each other.
6. The method of claim 1 further comprising:
receiving downlink transmissions from a plurality of cells
in a coordinated multiple point transmission (CoMP)
active set on at least one component carrier; and

performing a handover of a control channel for downlink
transmissions and/or uplink transmissions, wherein the
control channel is received from an anchor cell.

7. The method of claim 6 wherein a handover for a down-
link traffic channel is performed on a condition that the down-
link transmissions cannot be received from any cell in the
CoMP active set.

8. The method of claim 6 wherein the WTRU is aware of
the CoMP active set and performs a handover for a traffic
channel.

9. The method of claim 1 further comprising:

transmitting uplink transmissions to a plurality of cells in a

coordinated multiple point transmission (CoMP) active
set on at least one component carrier; and

performing a handover for an uplink traffic channel on a

condition that the uplink transmissions cannot be
received at any cell in the CoMP active set.

10. The method of claim 1 further comprising:

performing measurements on at least one component car-

rier; and

reporting the measurements.
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11. The method of claim 1 further comprising:

receiving a radio resource control (RRC) message includ-

ing parameters for the plurality of component carriers.

12. The method of claim 11 wherein the RRC message
includes a first group of component carriers with a dedicated
random access channel (RACH) preamble and a second
group of component carriers with a contention-based RACH
preamble, so that the WTRU selects a component carrier to
initiate the handover from one of the groups.

13. A wireless transmit/receive unit (WTRU) for perform-
ing component carrier-specific reconfiguration, the WTRU
comprising:

a transceiver for transmitting or receiving via multiple

component carriers; and

a processor for configuring at least one component carrier

on a component carrier basis to add at least one new
component carrier, or remove or replace at least one
currently configured component carrier.

14. The WTRU of claim 13 wherein at least one component
carrier that is added, removed, or replaced is either an uplink
carrier or a downlink carrier.

15. The WTRU of claim 14 wherein the processor is con-
figured to perform discontinuous reception (DRX) on com-
ponent carriers, wherein DRX patterns on the component
carriers do not overlap each other.

16. The WTRU of claim 15 wherein the processor is con-
figured to perform a random access procedure at a target cell
on one component carrier while other component carriers are
inactive.

17. The WTRU of claim 14 wherein the processor is con-
figured to perform discontinuous transmission (DTX) on
component carriers, wherein DTX patterns on the component
carriers do not overlap each other.
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18. The WTRU of claim 14 wherein the processor is con-
figured to receive downlink transmissions from a plurality of
cells in a coordinated multiple point transmission (CoMP)
active set on at least one component carrier, and perform a
handover for a control channel for downlink transmissions
and/or uplink transmissions that is received from an anchor
cell.

19. The WTRU of claim 18 wherein the processor is con-
figured to perform a handover for a downlink traffic channel
on a condition that the downlink transmissions cannot be
received from any cell in the CoMP active set.

20. The WTRU of claim 18 wherein the processor is aware
of the CoMP active set and performs a handover for a traffic
channel.

21. The WTRU of claim 14 wherein the processor is con-
figured to transmit uplink transmissions to a plurality of cells
in a coordinated multiple point transmission (CoMP) active
set on at least one component carrier, and perform a handover
for an uplink traffic channel on a condition that the uplink
transmissions cannot be received at any cell in the CoMP
active set.

22. The WTRU of claim 14 wherein the processor is con-
figured to perform measurements on at least one component
carrier, and report the measurements.

23. The WTRU of claim 14 wherein the processor is con-
figured to receive a radio resource control (RRC) message
including parameters for the plurality of component carriers.

24. The WTRU of claim 23 wherein the RRC message
includes a first group of component carriers with a dedicated
random access channel (RACH) preamble and a second
group of component carriers with a contention-based RACH
preamble, so that the processor selects a component carrier to
initiate the handover from one of the groups.
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