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(57) ABSTRACT

The present invention relates to a wireless communication
system. More particularly, the present invention relates to a
method and apparatus for allocating an uplink carrier for
transmitting uplink control information in a wireless com-
munication system that supports carrier aggregation.
According to one embodiment of the present invention, a
method for transmitting uplink control information in a
wireless communication system that supports carrier aggre-
gation of M (M=z1) uplink component carriers comprises: a
step of receiving setup information on a primary uplink
component carrier, from among said M uplink component
carriers, via which one or more pieces of uplink control
information are to be transmitted; a step of multiplexing said
one or more pieces of uplink control information; and a step
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of transmitting the multiplexed uplink control information
through the primary uplink component carrier.
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1
METHOD AND APPARATUS FOR
ALLOCATING AN UPLINK CARRIER FOR
TRANSMITTING UPLINK CONTROL
INFORMATION IN A WIRELESS
COMMUNICATION SYSTEM

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

CROSS REFERENCE TO RELATED
APPLICATIONS

[This application is a Continuation of U.S. co-pending
application Ser. No. 13/388,921 filed on Feb. 3, 2012, which
is the National Phase of PCT International Application No.
PCT/KR2010/005416 filed on Aug. 17, 2010, which claims
priority under 35 U.S.C. 119(e) to U.S. Provisional Appli-
cation Nos. 61/234,615 and 61/251,731 filed on Aug. 17,
2009 and Oct. 14, 2009 respectively. The entire contents of
all of the above applications are hereby incorporated by
reference.] This Application is a Reissue of U.S. Pat. No.
9,320,027 issued on Apr. 19, 2016, which is a Continuation
of U.S. patent application Ser. No. 13/388,921 filed on Feb.
3, 2012 (now U.S. Pat. No. 9,301,286 issued on Mar. 29,
2016), which is the National Phase of PCT International
Application No. PCT/KR2010/005416 filed on Aug. 17,
2010, which claims the priority benefit under 35 U.S.C. §
119(e) to U.S. Provisional Application Nos. 61/251,731 filed
on Oct. 14, 2009 and 61/234,615 filed on Aug. 17, 2009, all
of which are hereby expressly incorporated by reference into
the present application.

TECHNICAL FIELD

The present invention relates to a wireless communication
system and, more particularly, to a method and apparatus for
allocating an uplink carrier for transmitting uplink control
information in a wireless communication system, which
supports carrier aggregation.

BACKGROUND ART

In a general wireless communications system, even when
the bandwidth for each of an uplink and a downlink is set up
differently, only a single carrier is being taken into consid-
eration. For example, based on the single (or unique) carrier
structure, the number of carriers configuring each of the
uplink and the downlink respectively corresponds to 1. And,
accordingly, a wireless communications system, wherein the
bandwidth of the uplink and the bandwidth of the downlink
are generally symmetrical to one another, may be provided.

The ITU (International Telecommunication Union) is
requesting the candidate technology of IMT-Advanced to
support a more expanded bandwidth as compared to that of
the conventional wireless communications system. How-
ever, with the exception for a select area throughout the
world, there still exist many difficulties in allocating a large
bandwidth frequency. Therefore, in order to resolve such
difficulties, a carrier aggregation (also referred to as band-
width aggregation or spectrum aggregation) technology is
currently under development. The carrier aggregation tech-
nology corresponds to a technology developed for an effi-
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cient usage of small segmented bands. More specifically, a
plurality of small bands is physically grouped in the fre-
quency domain so that the group of segmented bands can be
logically used as one large band.

The carrier aggregation technology is adopted so as to
support an increasing throughput, to prevent an increase in
the manufacturing cost caused by the addition of a broad-
band RF device, and to ensure backward compatibility with
the conventional system. More specifically, carrier aggrega-
tion refers to a technology enabling a user equipment (or
terminal) and a base station to exchange data to and from
one another through multiple groups of carriers of a band-
width unit defined by the conventional wireless communi-
cations system (e.g., the 3GPP LTE release 8 or 9 system in
case of the 3GPP LTE-Advanced system). Herein, the carrier
of the bandwidth unit defined by the conventional wireless
communications system may be referred to as a component
carrier (CC). For each of the uplink and downlink, a carrier
aggregation technology using at least one or more compo-
nent carriers (CCs) may be applied. The carrier aggregation
technology may include a technology supporting a system
bandwidth of up to a maximum of 100 MHz by grouping a
maximum of 5 component carriers, even when one compo-
nent carrier supports the bandwidth of 5 MHz, 10 MHz or
20 MHz.

DISCLOSURE
Technical Problem

A technical object of the present invention is to provide a
method and apparatus for configuring an uplink component
carrier enabling a transmitting end (a user equipment or a
relay station), which performs uplink transmission, in a
wireless communication system supporting carrier aggrega-
tion, to transmit uplink control information.

The technical objects of the present invention will not be
limited only to the objects described above. Accordingly,
additional technical objects of the present application will be
set forth in part in the description which follows and in part
will become apparent to those having ordinary skill in the art
upon examination of the following or may be learned from
practice of the present application.

Technical Solution

In order to achieve the object of the present invention,
according to an embodiment of the present invention, a
method for transmitting uplink control information in a
wireless communication system supporting carrier aggrega-
tion of M (Mz1) number of uplink component carriers
includes the steps of receiving configuration information for
an uplink primary component carrier, through which uplink
control information is to be transmitted, among the M
number of uplink component carriers; multiplexing one or
more the uplink control information; and transmitting the
multiplexed uplink control information through the uplink
primary component carrier.

Also, the uplink primary component carrier may corre-
spond to an uplink component carrier for transmitting the
uplink control information through a physical uplink control
channel (PUCCH).

Also, the uplink primary component carrier may be con-
figured as a single uplink transmission entity-specific uplink
component carrier.

Also, the step of multiplexing one or more the uplink
control information may include multiplexing one or more
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the uplink control information through a physical uplink
control channel (PUCCH) or through a physical uplink
shared channel (PUSCH).

Also, the step of multiplexing one or more the uplink
control information may include at least one of multiplexing
uplink control information of the same type and multiplex-
ing uplink control information of different types.

Also, the uplink control information may include at least
one of ACK/NACK information, channel status information
(CSI), and scheduling request (SR).

Also, the configuration information may be received
through RRC signaling or L1/L.2 control signaling.

Also, the configuration information may correspond to
information directly configuring the uplink primary compo-
nent carrier, or to information being indirectly derived from
information configuring a downlink primary component
carrier.

In order to achieve the object of the present invention,
according to another embodiment of the present invention,
a user equipment for transmitting uplink control information
in a wireless communication system supporting carrier
aggregation of M (M=z1) number of uplink component
carriers includes a receiving unit configured to receive
downlink signals; a transmitting unit configured to transmit
uplink signals; and a processing unit configured to be
connected to the receiving unit and the transmitting unit and
to control operations of the user equipment, wherein the
processor receives configuration information for an uplink
primary component carrier, through which uplink control
information is to be transmitted, among the M number of
uplink component carriers, by using the receiving module,
multiplexes one or more the uplink control information, and
transmits the multiplexed uplink control information
through the uplink primary component carrier, by using the
transmitting module.

The above-described general description of the present
invention and the detailed description that will follow are
merely exemplary and are, therefore, given to provide
additional description of the appended claims of the present
invention.

Advantageous Effects

According to the exemplary embodiments of the present
invention, the present invention may provide a method and
apparatus for efficiently configuring an uplink component
carrier enabling a transmitting end (a user equipment or a
relay station), which performs uplink transmission, in a
wireless communication system adopting the carrier aggre-
gation technology, to transmit uplink control information.

The effects that may be gained from the embodiment of
the present invention will not be limited only to the effects
described above. Accordingly, additional effects of the pres-
ent application will be set forth in part in the description
which follows and in part will become apparent to those
having ordinary skill in the art upon examination of the
following or may be learned from practice of the present
application. More specifically, unintended effects obtained
upon the practice of the present invention may also be
derived by anyone having ordinary skill in the art.

DESCRIPTION OF DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are incor-
porated in and constitute a part of this application, illustrate
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4

embodiments of the invention and along with the description
serve to explain the spirit and scope (or principle) of the
invention.

FIG. 1 illustrates an exemplary structure of a radio frame
being used in a 3GPP LTE system.

FIG. 2 illustrates a resource grid in a downlink slot.

FIG. 3 illustrates an exemplary structure of a downlink
subframe.

FIG. 4 illustrates an exemplary structure of an uplink
subframe.

FIG. 5 illustrates an exemplary description of a physical
layer (L1) and MAC layer (L2) configuration in a multi-
carrier supporting system.

FIG. 6 illustrates an exemplary resource mapping struc-
ture of a PUCCH in an uplink physical resource block.

FIG. 7 illustrates an exemplary structure of an ACK/
NACK channel in case of a normal CP.

FIG. 8 illustrates a resource mapping structure in a case
when a shortened ACK/NACK format is being applied.

FIG. 9 illustrates an exemplary structure of an SR channel
within a single slot.

FIG. 10 illustrates a case when ACK/NACK information
and an SR are simultaneously transmitted.

FIG. 11 illustrates a channel structure of a CQI informa-
tion bit.

FIG. 12 illustrates an example of simultaneously trans-
mitting CQI information and ACK/NACK information.

FIG. 13 illustrates conceptual views showing downlink
and uplink component carriers (CC).

FIG. 14 illustrates an example of a DL/UL CC linkage.

FIG. 15 illustrates a flow chart showing the process steps
of a method for transmitting uplink control information
according to an embodiment of the present invention.

FIG. 16 illustrates an exemplary configuration of a user
equipment device according to an embodiment of the pres-
ent invention.

BEST MODE

The embodiments described below correspond to prede-
termined combinations of elements and features and char-
acteristics of the present invention. Moreover, unless men-
tioned otherwise, the characteristics of the present invention
may be considered as optional features of the present
invention. Herein, each element or characteristic of the
present invention may also be operated or performed with-
out being combined with other elements or characteristics of
the present invention. Alternatively, the embodiment of the
present invention may be realized by combining some of the
elements and/or characteristics of the present invention.
Additionally, the order of operations described according to
the embodiment of the present invention may be varied.
Furthermore, part of the configuration or characteristics of
any one specific embodiment of the present invention may
also be included in (or shared by) another embodiment of the
present invention, or part of the configuration or character-
istics of any one embodiment of the present invention may
replace the respective configuration or characteristics of
another embodiment of the present invention.

In the description of the present invention, the embodi-
ments of the present invention will be described by mainly
focusing on the data transmission and reception relation
between the base station and the terminal (or user equip-
ment). Herein, the base station may refer to a terminal node
of the network that performs direct communication with the
terminal. Occasionally, in the description of the present
invention, particular operations of the present invention that
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are described as being performed by the base station may
also be performed by an upper node of the base station.

More specifically, in a network consisting of multiple
network nodes including the base station, it is apparent that
diverse operations that are performed in order to communi-
cate with the terminal may be performed by the base station
or network nodes other than the base station. Herein, the
term ‘Base Station (BS)’ may be replaced by other terms,
such as fixed station, Node B, eNode B (eNB), Access Point
(AP), and so on. The term ‘relay’ may be replaced by terms
including Relay Node (RN), Relay Station (RS), and soon.
And, the term ‘Terminal’ may be replaced by terms includ-
ing UE (User Equipment), MS (Mobile Station), MSS
(Mobile Subscriber Station), SS (Subscriber Station), and so
on.

The specific terms used in the following description of the
present invention are provided to facilitate the understanding
of the present invention. And, therefore, without deviating
from the technical scope and spirit of the present invention,
such specific terms may also be varied and/or replaced by
other terms.

In some cases, in order to avoid any ambiguity in the
concept (or idea) of the present invention, some of the
structures and devices disclosed (or mentioned) in the pres-
ent invention may be omitted from the accompanying draw-
ings of the present invention, or the present invention may
be illustrated in the form of a block view focusing only on
the essential features or functions of each structure and
device. Furthermore, throughout the entire description of the
present invention, the same reference numerals will be used
for the same elements of the present invention.

Herein, the embodiments of the present invention may be
supported by at least one the disclosed standard documents
for wireless access systems including the IEEE 802 system,
the 3GPP LTE system, the LTE-A (LTE-Advanced) system,
and the 3GPP2 system. More specifically, among the
embodiments of the present invention, partial operation
steps or structures of the present invention, which have been
omitted from the description of the present invention in
order to specify and clarify the technical scope and spirit of
the present invention may also be supported by the above-
described standard documents. Furthermore, the terms dis-
closed in the description of the present invention may be
described based upon the above-mentioned standard docu-
ments.

The technology described below may be used in a wide
range of wireless access systems, such as CDMA (Code
Division Multiple Access), FDMA (Frequency Division
Multiple Access), TDMA (Time Division Multiple Access),
OFDMA (Orthogonal Frequency Division Multiple Access),
SC-FDMA (Single Carrier Frequency Division Multiple
Access), and so on. Herein, the CDMA may be realized by
a radio technology such as UTRA (Universal Terrestrial
Radio Access) or CDMA2000. The TDMA may be realized
by a radio technology such as GSM (Global System for
Mobile communications)/GPRS (General Packet Radio Ser-
vice)/EDGE (Enhanced Data Rates for GSM Evolution).
The OFDMA may be realized by a radio technology such as
IEEE 802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802-
20, E-UTRA (Evolved UTRA), and so on. The UTRA
corresponds to a portion of the UMTS (Universal Mobile
Telecommunications System). And, as a portion of the
E-UMTS (Evolved UMTS) using the E-UTRA, the 3GPP
(3rd Generation Partnership Project) LTE (long term evo-
Iution) system adopts the OFDMA in a downlink and adopts
the SC-FDMA in an uplink. The LTE-A (LTE-Advanced)
corresponds to an evolved version of the 3GPP LTE system.
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The WiMAX may be described based upon the IEEE
802.16e standard (WirelessMAN-OFDMA Reference Sys-
tem) and the evolved IEEE 802.16m standard (Wireless-
MAN-OFDMA Advanced system). For the clarity in the
description of the present invention, the present invention
will be described based upon the 3GPP LTE system and the
3GPP LTE-A system. Nevertheless, the scope and spirit of
the present invention will not be limited only to those of the
3GPP LTE system and the 3GPP LTE-A system.

FIG. 1 illustrates a structure of a radio frame being used
in a 3GPP LTE system. Herein, one radio frame includes 10
subframes, and each subframe includes 2 slots in a time
domain. The time consumed (or taken) for transmitting one
subframe may be defined by a Transmission Time Interval
(TTI). And, for example, one subframe may have the length
of' 1 ms, and one slot may have the length of 0.5 ms. In the
time domain, one slot may include a plurality of OFDM
symbols in a time domain. Since the 3GPP LTE system uses
the OFDMA scheme in a downlink transmission, the OFDM
symbol may indicate one symbol period. In an uplink
transmission, one symbol may also be referred to as an
SC-FDMA symbol or a symbol period. A Resource Block
(RB) corresponds to a resource allocation unit, and one
Resource Block may include a plurality of consecutive
subcarriers in one slot. Herein, the above-described structure
is merely exemplary. And, therefore, the number of sub-
frames included in one radio frame, the number of slots
included in a subframe, or the number of OFDM symbols
included in one slot may be varied by using diverse methods.

FIG. 2 illustrates a resource grid in a downlink slot.
Herein, although FIG. 2 shows an example of one downlink
slot to including 7 OFDM symbols in the time domain and
of one resource block (RB) including 12 subcarriers in a
frequency domain, the present invention will not be limited
only to the example presented herein. For example, in case
of a normal CP (Cyclic Prefix), one slot may include 7
OFDM symbols. However, in case of an extended CP
(Cyclic Prefix), one slot may include 6 OFDM symbols.
Herein, each element within a resource grid is referred to as
a resource element (RE). And, one resource block includes
12x7 resource elements. And, N number of resource
blocks included in a downlink slot is in accordance with the
downlink transmission bandwidth. The structure of an
uplink slot may be identical to the structure of a downlink
slot.

FIG. 3 illustrates the structure of a downlink subframe. In
a subframe, a maximum of 3 OFDM symbols located at the
front portion of a first slot within one sub-frame corresponds
to a control region wherein a control channel is allocated (or
assigned). The remaining OFDM symbols correspond to a
data region wherein a Physical Downlink Shared Chancel
(PDSCH) is assigned. Downlink control channels that are
being used in the 3GPP LTE system may include a Physical
Control Format Indicator Channel (PCFICH), a Physical
Downlink Control Channel (PDCCH), a Physical Hybrid
automatic repeat request Indicator Channel (PHICH), and so
on. The PCFICH includes information on the number of
OFDM symbols being transmitted from the first OFDM
symbol of a sub-frame and being used in the control channel
transmission within the sub-frame. As a response to an
uplink transmission, the PHICH includes HARQ ACK/
NACK signals. The control information being transmitted
through the PDCCH is referred to as Downlink Control
Information (DCI). Herein, the DCI may include uplink or
downlink scheduling information or may include an uplink
transmission power control command on a random terminal
(or user equipment) group. The PDCCH may include infor-
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mation on resource allocation and transmission format of a
downlink shared channel (DL-SCH), information on
resource allocation of an uplink shared channel (UL-SCH),
paging information of a paging channel (PCH), system
information of the DL-SCH, resource allocation of an upper
layer (or higher level) control message, such as a Random
Access Response, that is being transmitted over the PDSCH,
a set of transmission power control commands on individual
user equipments within the random user equipment group,
transmission power control information, information on the
activation of a Voice over IP (VoIP), and so on. A plurality
of PDCCHs may be transmitted within the control region.
And, the user equipment may monitor the plurality of
PDCCHs. Herein, the PDCCH may be transmitted in the
form of a combination of at least one or more consecutive
Control Channel Elements (CCEs). A CCE corresponds to a
logical allocation unit used for providing a PDCCH at a
coding rate based on a wireless channel state. Herein, the
CCR corresponds to a plurality of resource element groups.
The number of formats and available data bits of a PDCCH
may be decided based upon a correlation between the
number of CCEs and the coding rate provided by the CCEs.
The base station decides a PDCCH format in accordance
with the DCI being transmitted to the user equipment and
adds a Cyclic Redundancy Check (CRC) to the control
information. Depending upon the owner or purpose of the
PDCCH, the CRC may be masked by a Radio Network
Temporary Identifier (RNTI). If the PDCCH belongs to a
particular (or specific) user equipment, a cell-RNTI
(C-RNTYI) identifier of the user equipment may be masked to
the CRC. Alternatively, if the PDCCH belongs to a paging
message, a Paging Indicator Identifier (P-RNTI) may be
masked to the CRC. If the PDCCH belongs to system
information (more specifically, if the PDCCH belongs to a
system information block (SIB)), a system information
identifier and a system information RNTI (SI-RNTT) may be
masked to the CRC. In order to indicate the random access
response, which corresponds to a response to the transmis-
sion of a random access preamble, of the user equipment, a
random access RNTI (RA-RNTI) may be masked to the
CRC.

FIG. 4 illustrates the exemplary structure of an uplink
subframe. In a frequency domain, an uplink sub-frame may
be divided into a control region and a data region. A Physical
Uplink Control Channel (PUCCH) including uplink control
information is allocated to the control region. And, a Physi-
cal uplink shared channel (PUSCH) including user data is
allocated to the data region. In order to maintain the char-
acteristic of a unique (or single) carrier, one user equipment
does not transmit the PUCCH and the PUSCH at the same
time. The PUCCH for a user equipment is allocated to a
resource block pair (RB pair) within a sub-frame. Each of
the resource blocks (RBs) belonging to the RB pair occupies
a different subcarrier for 2 slots. This state may be referred
to as the resource block pair, which is allocated to the
PUCCH, as being “frequency-hopped” at the slot boundary.

Carrier Aggregation

Hereinafter, the Carrier Aggregation (CA) technique will
be described in detail. For carriers (also referred to as
component carriers or carrier bands and, in the present
invention, may be collectively referred to as carriers) that are
each separately designated for an uplink or a downlink,
Carrier Aggregation, which is a technology that is being
considered for adoption in an evolved OFDM based mobile
communication system, may refer to a technique for simul-
taneously transmitting data or control information from a
downlink transmission entity (base station (cell) or relay
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node (or relay station)) via downlink, or for simultaneously
transmitting data or control information from an uplink
transmission entity (user equipment or relay station) via
uplink. In the following description of the present invention,
an uplink component carrier is simply marked as a UL CC,
and a downlink component carrier is simply marked as a DL
CC.

Also, in the following description of the present inven-
tion, a base station (or cell) will mainly be given as an
example of the downlink transmission entity, and a user
equipment will mainly be given as an example of the uplink
transmission entity. However, the present invention will not
be limited to the examples given herein. More specifically,
the details of the present invention may also be applied to
cases when a relay station acts as the downlink transmission
entity to the user equipment or as the uplink reception entity
from the user equipment, or when the relay station acts as the
uplink transmission entity to the base station or as the
downlink reception entity from the base station.

A downlink carrier aggregation may be described as the
base station supporting downlink transmission to the user
equipment by using a frequency domain resource (a sub-
carrier or PRB (Physical Resource Block)) of at least one or
more sub-carrier bands within a time domain resource (a
sub-frame unit). And, an uplink carrier aggregation may be
described as the user equipment supporting uplink transmis-
sion to the base station by using a frequency domain
resource (a sub-carrier or PRB) of at least one or more
sub-carrier bands within a time domain resource (a sub-
frame unit).

The configuration of a physical layer (1°* layer, 1) and a
MAC layer (24 layer, L2) of a multi-carrier supporting
system will hereinafter be described in detail with reference
to FIG. 5. A base station of the conventional wireless
communication system, which supports a single carrier,
includes one physical layer (PHY) entity supporting one
carrier, and one MAC (Medium Access Control) entity for
controlling one PHY entity may also be provided in the base
station. For example, in the PHY layer, a baseband process-
ing operation may be performed. And, for example, in the
MAC layer, a receiving unit may generate a MAC PDU
(Protocol Data Unit) and may perform operations of an
L1/L.2 scheduler including MAC/RLC sub-layers. A MAC
PDU packet block of the MAC layer passes through a logical
transport layer so as to be converted to a transport block,
thereby mapped to a physical layer input information block.

Meanwhile, in a multi-carrier supporting system, a plu-
rality of MAC-PHY entities may be provided. More spe-
cifically, as shown in FIG. 5(a), a transmitter and a receiver
of the multi-carrier supporting system may be configured to
have one MAC-PHY entity corresponding each of n number
of component carriers. Since an independent PHY layer and
an independent MAC layer are configured for each compo-
nent carrier, a PDSCH may be generated for each component
carrier in the physical layer from the MAC PDU.

Alternatively, a multi-carrier supporting system may also
be configured by using a single common MAC entity and a
plurality of PHY entities. More specifically, as shown in
FIG. 5(b), a transmitter and a receiver of the multi-carrier
supporting system may be configured to have n number of
PHY entities respectively correspond to each of the n
number of component carriers and to have one common
MAC entity control the n number of PHY entities. In this
case, a MAC PDU from a single MAC layer may be divided
into a plurality of transport blocks each corresponding to the
plurality of component carriers within the transport layer.
Alternatively, when generating a MAC PDU in the MAC
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layer, or when generating an RL.C PDU in an RLC layer, the
PDU may be divided with respect to each component carrier.
Accordingly, a PDSCH may be generated for each compo-
nent carrier within the physical layer.

The PDCCH, which transmits control information for
L1/L.2 control signaling generated from a packet scheduler
of'the MAC layer, may be mapped to a physical resource for
each separate component carrier, thereby being transmitted.
Herein, the PDCCH, which includes control information
(downlink allocation or uplink grant) for the PDSCH or
PUSCH transmission for a specific user equipment, may be
separately encoded for each component carrier to which the
corresponding PDSCH/PUSCH is transmitted. Such
PDCCH may be referred to as a separate coded PDCCH.
Meanwhile, control information for PDSCH/PUSCH trans-
mission of multiple component carriers may be configured
as a single PDCCH so as to be transmitted. And, such
PDCCH may be referred to as a joint coded PDCCH.

In order to support carrier aggregation, a connection
between the base station and the user equipment is required
to be set up, or a preparation for a connection set-up between
the base station and the user equipment (or relay station) is
required to be made, so that a control channel (PDCCH or
PUCCH) and/or a shared channel (PDSCH or PUSCH) can
be transmitted. In order to perform such connection/connec-
tion set-up for each specific user equipment (or relay sta-
tion), a measurement and/or reporting process on the carrier
is required to be performed. And, component carriers cor-
responding to the targets of such carrier measurement and/or
reporting, may be assigned (or allocated). More specifically,
component carrier assignment refers to setting up compo-
nent carriers (i.e., designating number component carriers
and component carrier index) that are used for uplink/
downlink transmissions, among the uplink/downlink com-
ponent carriers configured in the base station, while taking
into consideration the capability of the specific user equip-
ment (or relay station) and the system environment.

At this point, when a 3" layer (L3) RRM (Radio Resource
Management) controls component carrier assignment, UE-
specific or RN-specific RRC signaling may be used. Alter-
natively, cell-specific or cell cluster-specific RRC signaling
may also be used. When a dynamic control is required when
performing component carrier allocation, a predetermined
PDCCH may be used for LL1/L.2 control signaling, or a
physical control channel dedicated to component carrier
assignment control information or a PDSCH configured in
an L2 MAC message format may also be used. Meanwhile,
when a packet scheduler controls the component carrier
assignment (or allocation), a predetermined PDCCH may be
used for L.1/L.2 control signaling, or a physical control
channel dedicated to component carrier assignment control
information may be used, or a PDSCH configured in an [.2
MAC message format may be used.

Physical Uplink Control Channel (PUCCH)

Hereinafter, a physical uplink control channel (PUCCH)
including uplink control information will be described in
more detail.

The PUCCH may be modulated by using a BPSK (Binary
Phase Shift Keying) scheme and a QPSK (Quadrature Phase
Shift Keying) scheme. Control information of multiple user
equipments may be transmitted through the PUCCH, and,
when performing Code Division Multiplexing (CDM) in
order to identify (or differentiate) the signal of each user
equipment, 12 CAZAC (Constant Amplitude Zero Autocor-
relation) sequences are mainly used. Since a CAZAC
sequence has the characteristic of maintaining a constant
amplitude in a time domain and a frequency domain, the
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10
CAZAC sequence is most appropriate for decreasing a
PAPR (Peak-to- Average Power Ratio) or CM (Cubic Metric)
of a user equipment so as to increase the coverage. Also,
ACK/NACK information respective to a downlink data
transmission, which is transmitted through the PUCCH, may
be covered by using an orthogonal sequence.

Also, control information that is being transmitted over
the PUCCH may be identified (or differentiated from one
another) by using a cyclically shifted sequence including
different cyclic shift values. The cyclically shifted sequence
may be generated by cyclically shifting a base sequence as
much as a specific CS (cyclic shift) amount. The specific CS
amount is indicated by a cyclic shift (CS) index. A number
of available cyclic shifts may be varied depending upon a
delay spread of a channel. Various types of sequences may
be used as the base sequence, and one of the examples
corresponds to the above-described CAZAC sequence.

The PUCCH may include control information, such as a
Scheduling Request (SR), downlink channel measurement
information, and ACK/NACK information on a downlink
data transmission. The channel measurement information
may include a Channel Quality Indicator (CQI), a Precoding
Matrix Index (PMI), and a Rank Indicator (RI).

A PUCCH format may be defined in accordance with the
type of control information, demodulation scheme, and so
on, included in the PUCCH. More specifically, PUCCH
format 1 is used for SR transmission, PUCCH format 1a or
format 1b is used for HARQ ACK/NACK transmission,
PUCCH format 2 is used for CQI transmission, and PUCCH
format 2a/2b is used for CQI and HARQ ACK/NACK
transmission.

In a random subframe, when the HARQ ACK/NACK is
independently transmitted, PUCCH format 1a or format 1b
may be used, and when the SR is independently transmitted,
PUCCH format 1 may be used. The user equipment may
transmit the HARQ ACK/NACK and the SR through the
same subframe, and this will be described later on in more
detail.

The PUCCH format may be described in the form of a
table as shown in Table 1 below.

TABLE 1
Number of
PUCCH  Modulation bits per
format scheme subframe Usage ete.
1 N/A N/A SR(Scheduling
Request)
la BPSK 1 ACK/NACK  One codeword
1b QPSK 2 ACK/NACK  Two codeword
2 QPSK 20 CQI Joint Coding
ACK/NACK
(extended CP)
2a QPSK + 21 CQI + Normal CP only
BPSK ACK/NACK
2b QPSK + 22 CQI + Normal CP only
BPSK ACK/NACK

FIG. 6 illustrates a resource mapping structure of a
PUCCH in an uplink physical resource block. N;“* rep-
resents a number of resource blocks in an uplink, and n,zz
signifies a physical resource block number. The PUCCH is
mapped to each edge of the uplink frequency block. A CQI
resource may be mapped to a physical resource block that
immediately follows the end of the frequency band, and the
ACK/NACK may be mapped to a position following the
CQI resource.
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Hereinafter, PUCCH formats will be described in more
detail.

Before describing the PUCCH format 1, the PUCCH
formats la and 1b will first be described in detail. PUCCH
formats 1a/1b each corresponds to a control channel that is
used for ACK/NACK transmission.

In the PUCCH formats 1a/1b, a symbol that is modulated
by using the BPSK or QPSK modulation schemes is mul-
tiplied a length-12 CAZAC sequence. After multiplying the
corresponding symbol by the CAZAC sequence, the pro-
cessed symbol is dispersed block-wise in the form of an
orthogonal sequence. A length-4 Hadamard sequence is used
for a general ACK/NACK information, and a length-3 DFT
(Discrete Fourier Transform) sequence is used for a short-
ened ACK/NACK information and a Reference Signal infor-
mation. In case of an extended CP, a length-2 Hadamard
sequence may be used on the reference signal.

FIG. 7 illustrates an exemplary structure of an ACK/
NACK channel in case of a normal CP. Among the 7 OFDM
symbols that are included in one slot, 3 consecutive (or
contiguous) symbols located in the middle portion of the 7
OFDM symbols may carry a reference signal (RS), and the
remaining 4 OFDM symbols may carry an ACK/NACK
signal. The number of symbols that are used for the RS and
the positions of the corresponding symbols may vary
depending upon the control channel. And, accordingly, the
number of symbols that are used for the related ACK/NACK
signal and the positions of such symbols may also vary
respectively. In a normal CP, the number of available ACK/
NACK channels per resource block may be equal to 12, 18,
or 36. And, in an extended CP, the number of available
ACK/NACK channels per resource block may be equal to 8
or 12.

When transmitting a control signal within an assigned
band, a 2-dimensional dispersion is applied in order to
enhance the multiplexing capacity. More specifically, in
order to increase the number of user equipments or in order
to increase the number of control channels, frequency
domain dispersion and time domain dispersion may be
applied at the same time. In order to distribute (or disperse)
the ACK/NACK signal in the frequency domain, a fre-
quency domain sequence may be used as the basic sequence.
Among the CAZAC sequences, a Zadoff-Chu (ZC)
sequence may be used as the frequency domain sequence.
The frequency domain dispersed ACK/NACK signal is
processed with IFFT, so as to be dispersed in the time
domain by using a time domain sequence. For example, the
ACK/NACK signal may be dispersed by using a length-4
orthogonal sequence (w0, wl, w2, w3) with respect to 4
symbols. Additionally, the RS is also dispersed through a
length-3 orthogonal sequence. This is referred to as orthogo-
nal covering.

Examples of the sequences that are used for the dispersion
of ACK/NACK information are shown in Table 2 and Table
3. Herein, Table 2 shows a sequence for a length-4 symbol,
and Table 3 shows a sequence for a length-3 sequence. The
sequence for the length-4 symbol is used in PUCCH formats
1/1a/1b corresponding to a general subframe configuration.
Based upon a case of an SRS (Sounding Reference Signal)
being transmitted from the last symbol of a second slot,
within the subframe configuration, the sequence for the
length-4 symbol is applied in the first slot, and a shortened
PUCCH format 1/1A/1B of the sequence for the length-3
symbol may be applied in the second slot.
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TABLE 2

Sequence index [w(0), w(1), w(2), w(3)]

0 [+1 +1 +1 +1]

1 [+1 -1 +1 -1]

2 [+1 -1 -1 +1]
TABLE 3

Sequence index [w(0), w(1), w(2)]
0 [111]

1 [1 23 g3

5 [1 g3 23]

Meanwhile, an example of an orthogonal sequence being
used in an RS dispersion of an ACK/NACK channel is
shown in Table 4 below.

TABLE 4
Sequence index Normal CP Extended CP
0 [111] [11]
1 [1 o273 o3 [1-1]
5 [1 &3 o2v3] N/A

FIG. 8 illustrates a resource mapping structure in a case
when a shortened ACK/NACK format is being applied. The
shortened ACK/NACK format is used in a case when an
ACK/NACK and a Sounding Reference Signal (SRS) are
required to be transmitted simultaneously. The shortened
ACK/NACK format may be configured by using an upper
layer (or higher-level layer) signaling.

Hereinafter, the PUCCH format 1 will be described in
detail. Herein, the PUCCH format 1 corresponds to a control
channel that is used for SR transmission.

A Scheduling Request (SR) is transmitted by a user
equipment, which sends a request to be scheduled or which
does not send a request to be scheduled. An SR channel
reuses the ACK/NACK channel structure of PUCCH for-
mats la/1b, and the SR channel is configured by using an
OOK (On-Off Keying) method based upon an ACK/NACK
channel design. In the SR channel, a reference signal is not
transmitted. Therefore, in case of a normal CP, a length-7
sequence is used, and, in case of an extended CP, a length-6
sequence is used. Herein, different cyclic shifts or orthogo-
nal covers may be assigned to the SR and the ACK/NACK.

FIG. 9 illustrates an exemplary structure of an SR channel
within a single slot. Referring to FIG. 9(a), in case of a
normal CP, the length-7 sequence is divided into 2 orthogo-
nal sequences (Sequence 1 and Sequence 2). And, referring
to FIG. 9(b), in case of an extended CP, the length-6
sequence is also divided into 2 orthogonal sequences (Se-
quence 1 and Sequence 2).

A case when ACK/NACK information and an SR are
simultaneously transmitted will be described in detail with
reference to FIG. 10. As described above, the user equip-
ment may transmit an HARQ ACK/NACK and an SR from
the same subframe. In order to transmit a positive SR, the
user equipment transmits an HARQ ACK/NACK through an
assigned resource dedicated to an SR. In order to transmit a
negative SR, the user equipment transmits an HARQ ACK/
NACK through an assigned resource dedicated to an ACK/
NACK.

Hereinafter, the PUCCH formats 2/2a/2b will be
described in detail. Herein, each of the PUCCH formats
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2/2a/2b corresponds to a control channel that is used for
transmitting channel measurement feedback (CQI, PMI, RI).

The PUCCH formats 2/2a/2b support modulation per-
formed by using CAZAC sequences. And, the QPSK-modu-
lated symbol is multiplied by a length-12 CAZAC sequence.
The cyclic shift of the sequence may vary between symbols
and slots. Herein, orthogonal covering is used for reference
signals (RSs).

FIG. 11 illustrates a channel structure of a CQI informa-
tion bit. Herein, the CQI information bit may include at least
one or more bits. For example, a CQI field indicating a CQI
index for deciding an MCS, a PMI field indicating the index
of a precoding matrix over a code book, an RI field indi-
cating a rank, and so on may be included in the CQI
information bit.

Referring to FIG. 11(a), among 7 SC-FDMA symbols
included in a single slot, a reference signal (RS) is carried
over 2 SC-FDMA symbols, which are spaced apart from one
another by an interval of 3 SC-FDMA symbols. And, CQI
information is carried over the remaining 5 SC-FDMA
symbols. 2 RSs are used in a single slot in order to support
a high-speed user equipment. Also, each user equipment
may be differentiated from one another by using a sequence.
The CQI information symbols are modulated to the entire
SC-FMDA symbols, so as to be transmitted. And, herein, the
SC-FDMA symbol is configured of one sequence. More
specifically, the user equipment modulates the CQI to each
sequence, so as to transmit the CQI.

Herein, 10 symbols may be transmitted to a single TTI,
and the modulation of the CQI information is decided to up
to QPSK. When using QPSK mapping on the SC-FDMA
symbols, 2-bit CQI values may be loaded (or carried).
Therefore, a 10-bit CQI value may be carried over one slot.
Therefore, one subframe may carry a maximum CQI value
of 20 bits. In order to disperse the CQI information in the
frequency domain, frequency domain dispersion code is
used.

A CAZAC sequence (e.g., ZC sequence) may be used as
the frequency domain dispersion code. Also, another
sequence having an excellent correlation characteristic may
also be applied as the frequency domain dispersion code.
Most particularly, each control channel may be differenti-
ated from one another by applying CAZAC sequences each
having a different cyclic shift value. Herein, IFFT is per-
formed on the frequency domain dispersed CQI information.

FIG. 11(b) illustrates an exemplary PUCCH formats
2/2a/2b, in case of an extended CP. Herein, one slot includes
6 SC-FDMA symbols. Among the 6 OFDM symbols of each
slot, 1 OFDM symbol carries an RS, and CQI information
bits are carried over the remaining 5 OFDM symbols. With
the exception for the above-described configuration, the
example of the normal CP shown in FIG. 11(a) may be
identically applied herein.

The orthogonal covering used for the RS, as shown in
FIG. 11(a) and FIG. 11(b), is shown in Table 5 below.

TABLE 5

Normal CP Extended CP

(1

1]

An example of simultaneously transmitting CQI informa-
tion and ACK/NACK information will now be described in
detail with reference to FIG. 12.

In case of a normal CP, CQI information and ACK/NACK
information may be simultaneously transmitted by using the
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PUCCH formats 2a/2b. The ACK/NACK information may
be transmitted by using a symbol through which the
described CQI RS, shown in FIG. 12, is transmitted. More
specifically, in case of the normal CP, a second RS is
modulated to an ACK/NACK symbol. When the ACK/
NACK symbol is modulated by using the BPSK scheme, as
in the PUCCH format 1a, the CQI RS is modulated to an
ACK/NACK symbol by using the BPSK scheme. And, when
the ACK/NACK symbol is modulated by using the QPSK
scheme, as in the PUCCH format 1b, the CQI RS is
modulated to an ACK/NACK symbol by using the QPSK
scheme. Meanwhile, in case of an extended CP, the CQI
information and the ACK/NACK information may be simul-
taneously transmitted by using the PUCCH format 2. In
order to do so, the CQI information and the ACK/NACK
information are processed with joint coding.

In addition to the description given above, reference may
be made on a standard document (e.g., 3GPPTS36.211 verse
5.4) for the description on the PUCCH. And, therefore, for
clarity and simplicity of the description, the detailed con-
tents given in the above-mentioned document will be omit-
ted. However, it will be apparent that the detailed contents
disclosed in the standard document on the PUCCH may be
applied to the PUCCH used in the various exemplary
embodiments according to the present invention.

When the above-described carrier aggregation is applied,
generally, as a means for configuring a carrier that is used for
transmitting downlink and uplink data transmission physical
channels (PDSCH (physical downlink shared channel) and
PUSCH (physical uplink shared channel)) and downlink and
uplink control information transmission channels (PDCCH
(physical downlink control channel) and PUCCH (physical
uplink control channel)), downlink/uplink component car-
rier (DL/UL CC) linkage may be configured for UE-specific
(or RN-specific) carrier assignment (or allocation).

However, in various carrier aggregation situations, unlike
the configurations made with respect to the DL/UL CC
linkage, it may be required to configure a UL CC for
transmitting uplink control information through the PUCCH
or the PUSCH. Herein, the various exemplary embodiments
of the present invention correspond to methods for config-
uring DL/UL CC linkage and methods for configuring UL
CCs enabling a base station (cell) or relay station to transmit
uplink control information respective to uplink transmission
entities within its region (or domain) through the PUCCH or
PUSCH. Also, the various exemplary embodiments of the
present invention correspond to methods for multiplexing
and transmitting heterogeneous uplink control information
through a single PUCCH channel with respect to the meth-
ods for configuring uplink control information transmission
UL CC.

FIG. 13 illustrates conceptual views showing downlink
and uplink component carriers (CC). Downlink (DL) and
uplink (UL) CCs of FIG. 13 may be assigned (or allocated)
from the base station (cell) or relay station. And, for
example, the number of DL CCs may be set to N, and the
number of UL CCs may be set to M.

After performing a process step of configuring an RRC
connection (cell search process, system information acqui-
sition/reception process, initial random access process, and
so on) based upon a single random CC for each of the DL,
and UL through an initial access or initial deployment
process of the user equipment, unique carrier configuration
specific to each user equipment may be received from the
base station via dedicated signaling (UE-specific RRC sig-
naling or UE-specific .1/L.2 PDCCH signaling). Alterna-
tively, when carrier configuration for each user equipment is
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commonly realized in base station (cell or cell cluster) units,
the carrier configuration may also be provided via cell-
specific RRC signaling or cell-specific UE-common [L.1/1.2
PDCCH signaling. Alternatively, carrier configuration infor-
mation configured in the base station may also be signaled
to the user equipment via system information for the RRC
connection configuration (or set up). Or, the carrier configu-
ration information may also be signaled to the user equip-
ment via separate system information or cell-specific RRC
signaling after the RRC connection configuration process
step.

Hereinafter, DL/UL CC configuration will be described in
detail based upon the relation between the base station and
the user equipment. However, the present invention will not
be limited only to the example given herein. For example,
for a user equipment located within a relay station region,
the description given herein may be identically applied to
the case when the relay station provides the DL/UL CC
configurations of the corresponding user equipment. Also,
for a relay station located in a base station region, the
description given herein may also be identically applied to
the case when the base station provides the DL/UL CC
configurations of the corresponding relay station. Hereinaf-
ter, the DL/UL CC configurations are described based upon
the relation between the base station and the user equipment,
for simplicity. Nevertheless, it will be apparent that the same
description may be identically applied to a relay station-user
equipment relation (access uplink and downlink) and to a
base station-relay station relation (backhaul uplink down-
link)

During the above-described process of uniquely assigning
DL/UL CCs to individual user equipment, the DL/UL CC
linkage may either be implicitly configured, or be explicitly
configured by using the definition of a random signaling
parameter.

FIG. 14 illustrates an example of a DL/UL CC linkage.
When the base station configures a CC with 2 downlink CCs
(DL CC #a and DL CC #b) and 2 uplink CCs (UL CC #i and
UL CC #j), FIG. 14 shown an exemplary DL/UL CC
linkage, which is defined in accordance with the assignment
of 2 downlink CCs (DL CC #a and DL CC #b) and 1 uplink
CC (UL CC #i) to a random user equipment. In the DL/UL
CC linkage shown in FIG. 14, the solid lines indicate the
linkage configuration between the DL CCs and the UL CCs
configuring the base station, and this may be defined in SIB
2. In the DL/UL CC linkage shown in FIG. 14, the dotted
lines indicate a linkage configuration between DL CCs and
UL CCs that are configured for a specific user equipment.

Hereinafter, an example of DL/UL CCs being configured
as shown in FIG. 14 will be described in detail. However, the
present invention will not be limited only to the example
given herein. More specifically, in the diverse exemplary
embodiments of the present invention, it will be apparent
that the number of DL. CCs and UL CCs configured by the
base station may be assigned with a random value. And,
accordingly, it will also be apparent that the number of DL
CCs and UL CCs being UE-specifically configured or
assigned (or allocated) within the DL CCs and UL CCs,
which are configured as described above, may be assigned
with a random value. And, it will also be apparent that the
respective DL/UL CC linkage may also be defined by using
a method other than the method shown in FIG. 14.

Hereinafter, as described above, in a situation where the
base station configures the DL CCs and the UL CCS,
UE-specifically assigns DL/UL CCs, and configures the
respective DL/UL CC linkage, an exemplary embodiment of
a method for configuring a UL CC for transmitting uplink
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control information through the PUCCH or PUSCH of a
random user equipment will be described in detail.

The control information being transmitted by the user
equipment via uplink may include ACK/NACK on DL
PDSCH and/or PDCCH transmission, channel status infor-
mation (CSI) being measured for DL PDSCH and/or
PDCCH transmission, and a scheduling request (SR)
requesting UL transmission resource allocation. The CSI
may include CQI/PMI/R], and, alternatively, the CSI may
also include a direct channel quantization vector, a channel
eigenvector, a channel covariance matrix, and so on. In the
following description, such elements will be collectively
referred to as CSI.

A PUCCH dedicated format may be used for transmitting
the above-described uplink control information. The channel
resource of such PUCCH format may be implicitly config-
ured by using [.1/1.2 UL grant PDCCH, DL channel assign-
ment PDCCH, or DL RB (resource block) assignment index,
and so on. Or, the channel resource of such PUCCH format
may be explicitly configured via RRC-configured UE-spe-
cific RRC control signaling. Alternatively, in order to trans-
mit uplink control information, depending upon the method
for multiplexing control information that is specified over
the PUSCH, the uplink control information may be trans-
mitted by being mapped to a PUSCH physical resource.

The various exemplary embodiments on the UL CC
configuration for the uplink control information transmis-
sion, which will hereinafter be described in detail, may be
used for partial or whole (or full) transmission of the uplink
control information, as described above. And, the exemplary
embodiments may also be applied to diverse physical chan-
nels transmitting the uplink control information and also
applied to the combination of such diverse physical chan-
nels.

Configuration of UL CC for Transmitting Uplink Control
Information Through DL/UL CC Linkage

Hereinafter, a method for configuring a UL CC, through
which uplink control information is to be transmitted, via
UE-specific DL/UL CC linkage, which is configured with
respect to a UE-specific DL/UL CC assignment. This
method will be referred to as Method 1 for being differen-
tiated from other methods of UL CC configuration, which
will be described later on in the description of the present
invention.

Essentially, a UL CC allowing an uplink transmission
entity (user equipment or relay station) to transmit uplink
control information through the PUCCH or PUSCH, may be
configured by using DL/UL CC linkage, which is defined by
a DL/UL CC assignment specifically configured for the
corresponding uplink transmission entity.

Embodiment 1-1

Embodiment 1-1 according to the present invention cor-
responds to a method for configuring a UL CC for trans-
mitting uplink ACK/NACK control information.

An ACK/NACK for downlink PDSCH and/or PDCCH
transmission is transmitted. Herein, when configuring an
ACK/NACK transmission resource, two of the following
cases may be considered. A first case corresponds to a
dynamic ACK/NACK, which is configured to implicitly
assigning (or allocating) ACK/NACK resources. A second
case corresponds to a case of assigning uplink ACK/NACK
transmission resource by using a UE-specific RRC signal-
ing, which is configured by an upper layer (or higher-level
layer) (RRC). The configuration of an uplink ACK/NACK
transmission resource via UE-specific RRC signaling may
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be used in a case when a PDSCH is to be transmitted without
any separate downlink channel assignment PDDCH based
upon a semi-persistent scheduling, or in a case when a fixed
ACK/NACK transmission resource is to be clearly assigned
based upon a specific object, when configuring an ACK/
NACK transmission resource.

Embodiment 1-1 according to the present invention may
be applied to the above-described PUCCH format 1a/1b and
may also be applied to an evolved PUCCH format configu-
ration of the PUCCH format 1a/1b. Alternatively, embodi-
ment 1-1 may also be applied to a case when an uplink
ACK/NACK is transmitted through the PUSCH.

When configuring the UL CC, which is to be used for the
ACK/NACK transmission resource configuration corre-
sponding to three of the above-described cases, essentially,
the UL, CC may be decided in accordance with the settings
made by the DL/UL CC linkage. More specifically, when
performing PUCCH ACK/NACK transmission, which is
configured as a higher-level layer, without the provision of
a DL channel assignment PDCCH, the ACK/NACK may be
transmitted by using a UL CC configuring a linkage with a
DL CC, through which a DL PDSCH is transmitted, through
the PUCCH or the PUSCH. Alternatively, when configuring
the higher-level layer, the UL CC that is to be used for the
ACK/NACK transmission may be explicitly and directly
configured via specific RRC signaling with respect to an
uplink transmission entity. Most particularly, at this point,
when cross-carrier scheduling is applied, a carrier indicator,
which is designated for another purpose, may also be used
as an indicator for configuring the UL CC. The carrier
indicator, which is designated for another purpose may, for
example, correspond to a CC (Component Carrier) index
indicating a target carrier when performing carrier aggrega-
tion or to a CIF (Carrier Indication Field).

Meanwhile, in case of a PDSCH transmission with the
provision of a DL channel assignment PDCCH, a method for
configuring a UL CC, through which the respective ACK/
NACK is to be transmitted through the PUCCH or the
PUSCH, will now be described in detail (when transmitting
an ACK/NACK through the PUCCH, a dynamic ACK/
NACK resource configuration may be applied). In case the
DL channel assignment PDCCH and the PDSCH being the
target of the PDCCH are transmitted to the uplink transmis-
sion entity through the same DL CC, it may be decided that
the UL CC, which establishes a linkage with the correspond-
ing DL CC, can be used for the uplink ACK/NACK trans-
mission. Alternatively, as another method, the UL CC that is
to be used for the ACK/NACK transmission may be explic-
itly and directly configured via specific RRC signaling or
UL grant PDCCH with respect to an uplink transmission
entity. Most particularly, at this point, when cross-carrier
scheduling is applied, a carrier indicator, which is designated
for another purpose, may also be used as an indicator for
configuring the UL CC. The carrier indicator, which is
designated for another purpose may, for example, corre-
spond to a CC (Component Carrier) index indicating a target
carrier when performing carrier aggregation or to a CIF
(Carrier Indication Field).

Meanwhile, when a DL channel assignment PDCCH and
a PDSCH being the target of the PDCCH are transmitted to
an uplink transmission entity through different DL CCs
(more specifically, when a predetermined cross-carrier
scheduling is applied), a detailed method for configuring a
UL CC enabling the corresponding uplink transmission
entity to transmit an ACK/NACK through the PUCCH or the
PUSCH is required to be defined. In order to do so, the
following two methods may be considered.
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According to a first method, the corresponding uplink
transmission entity may transmit the uplink ACK/NACK
through the PUCCH or the PUSCH by using the UL CC,
which establishes a linkage with the DL CC through which
the DL channel assignment PDCCH is transmitted. In other
words, generally, when a linkage is established between a
random DI CC and a random UL CC, provided that a DL,
channel assignment PDCCH of the corresponding DI, CC
and a UL grant PDCCH of the corresponding UL CC are
transmitted through the same DL CC, and, in case the uplink
ACK/NACK is transmitted through the PUSCH, it may be
expressed that the uplink transmission entity transmits an
uplink ACK/NACK through the PUSCH by using the UL
CC, which configures a linkage with the DL, CC through
which the UL grant PDCCH for the corresponding PUSCH
is transmitted.

According to a second method, the corresponding uplink
transmission entity may transmit uplink ACK/NACK
through the PUCCH or the PUSCH by using the UL CC
which configures a linkage with the DL CC, through which
the PDSCH is being transmitted.

The following details may be taken into consideration
when applying a dynamic ACK/NACK. When using a UL
CC configuring a linkage with a DL CC, through which the
PDCCH is transmitted, ACK/NACK resource within the UL
CC may be configured by using a lowest CCE index of the
PDCCH, such as the conventional 3GPP LTE system (e.g.,
release 8). And, when using a UL CC configuring a linkage
with a DL CC, through which the PDSCH is transmitted,
ACK/NACK resource over the UL CC may be configured by
using a lowest CCE index of the PDCCH, such as the
conventional 3GPP LTE system (e.g., release 8), or the
ACK/NACK resource over the UL CC may be configured by
using a lowest physical resource block (PRB) index of the
PDSCH.

Embodiment 1-2

Embodiment 1-2 according to the present invention cor-
responds to a method for configuring a UL CC for trans-
mitting uplink CSI.

Essentially, in order to transmit the CSI via uplink,
PUCCH formats 2/2a/2b may be used. Alternatively, CSI
may also be transmitted by using an evolved form of the
PUCCH format based upon the PUCCH formats 2/2a/2b. In
this case, a PUCCH channel resource may be configured by
a higher layer (RRC) configuration specifically for the
uplink transmission entity via RRC signaling. Meanwhile, in
case of feeding back the CSI through the PUSCH, a resource
designated for CSI transmission may be assigned by using
the UL grant PDCCH. In this case, most particularly, when
cross-carrier scheduling is applied, a carrier indicator, which
is designated for another purpose, may also be used as an
indicator for configuring the UL CC. The carrier indicator,
which is designated for another purpose may, for example,
correspond to a CC (Component Carrier) index indicating a
target carrier when performing carrier aggregation or to a
CIF (Carrier Indication Field).

When feeding back the CSI through the PUSCH, when a
PUSCH being scheduled over a random uplink transmission
subframe and CSI that is to be periodically fed back through
the PUCCH exist, this corresponds to when the correspond-
ing CSI is transmitted through the PUCCH (i.e., a method of
piggybacking Uplink Control Information (UCI) over the
PUSCH), or this corresponds to when an indicator indicating
the CSI to be aperiodically fed back through the PUSCH is
delivered to the user equipment through UL grant PDCCH.
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The UL CC, which is used for the CSI transmission of the
uplink transmission entity, may essentially be configured of
a UL CC configuring a linkage with the DL CC, which is the
CSI measurement target. Alternatively, in case of a CSI
feedback through the PUSCH, the UL grant PDCCH of a
specific DCI format for configuring the corresponding
PUSCH resource and for defining the transmission mode is
transmitted. Herein, by using the UL CC, which configures
a linkage with the DL CC through which the PDCCH is
transmitted, the CSI may be transmitted. For example, if a
DL CC is configured with respect to a random uplink
transmission entity, i.e., a user equipment or a relay node,
this indicates that the UL grant PDCCH for the PUSCH of
the CSI respective to the corresponding DL CC is transmit-
ted from the same DL CC, and this also indicates that the
CSI of the corresponding DL CC is transmitted by using a
PUSCH transmission over the UL CC, which establishes a
linkage between the UL CC and the corresponding DL CC.
In another example, if multiple DL CCs are configured with
respect to a random uplink transmission entity, i.e., a user
equipment or a relay node, this indicates that the UL grant
PDCCH is individually transmitted in order to transmit the
CSI respective to each individual DL CC is transmitted from
the same DL CC, and that the PUSCH, which is respective
to the CSI of the DL CC being designated by the transmitted
UL grant PDCCH, may be transmitted through the UL CC,
which configures a linkage with the DL CC through which
the corresponding UL grant PDCCH is transmitted. At this
point, a specific DL. CC, to which the corresponding UL
grant PDCCH designates an aperiodic CSI feedback, may be
indicated by using a CIF within the DCI of the correspond-
ing UL grant. Or, conversely, the specific DL. CC may be
designated by using RRC signaling on the corresponding
uplink transmission entity. Such method is defined as a
cell-specific or UE-specific primary carrier, and such
method may be conveniently applied in an environment,
which is defined to have the UE-specific PDCCH transmit-
ted through the corresponding primary carrier. Meanwhile,
in case a UL carrier wave (UL primary CC) or a UL primary
CC is separately configured, the corresponding UL Primary
CC may transmit ACK/NACK information by using the
corresponding UL primary carriers. The definition of the UL
primary carriers will be described later on with reference to
1-4.

Embodiment 1-3

Embodiment 1-3 according to the present invention cor-
responds to a method for configuring a UL CC for trans-
mitting uplink Scheduling Request (SR).

The uplink SR may essentially be transmitted through
PUCCH format 1. Also, the uplink SR may be configured as
a higher layer (RRC) within a random UL CC, and the
transmission channel resource may be configured (or set up)
via UE-specific RRC signaling. At this point, most particu-
larly, when cross-carrier scheduling is applied, a carrier
indicator, which is designated for another purpose, may also
be used as an indicator for configuring the UL CC. The
carrier indicator, which is designated for another purpose
may, for example, correspond to a CC (Component Carrier)
index indicating a target carrier when performing carrier
aggregation or to a CIF (Carrier Indication Field).

When configuring the UL CC that transmits the SR
PUCCH, a method of transmitting the SR PUCCH by using
a UL CC, provided that a PUSCH will be transmitted, may
be applied. Alternatively, when a cell-specific or UE-specific
primary carrier is defined, the SR PUCCH may be trans-
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mitted by using a UL CC, which configures a linkage with
the corresponding primary carrier. Also, when a UL primary
carrier is separately configured, the SR PUCCH may also be
transmitted by using the corresponding UL primary carrier.

Embodiment 1-4

When a UL CC for transmitting each type of uplink
control information (UL ACK/NACK, CSI, SR) according
to embodiments 1-1 to 1-3, and, among the uplink control
information, embodiment 1-4 corresponds to a method that
is configured to transmit 2 or more different types of the
uplink control information by using the same UL CC. A
single common UL CC through which such uplink control
information is transmitted may be expressed as a UL pri-
mary CC or a UL anchor CC.

In other words, the UL primary carrier may be defined by
a single UL CC per uplink transmission entity (user equip-
ment or relay station), and the UL primary carrier may also
be defined as a single UL CC through which the uplink
control information is being transmitted (ACK/NACK, CSI,
and SR). More specifically, the UL primary carrier may be
defined as a single UL CC through which the PUCCH is
transmitted. In all cases, such as when the DL CC and the
UL CC are symmetrical, when the DL, CC and the UL CC
are asymmetrical, when cross-scheduling is supported, when
cross-scheduling is not supported, and so on, the UL primary
carrier may be configured as a single UL CC per uplink
transmission entity. The definition of such UL primary
carrier will not be limited only to the embodiments of the
present invention but will be applied to the overall aspects
of the present invention.

UL CC Configuration for Transmitting Uplink Control
Information Using Explicit Signaling

Hereinafter, a method for configuring a UL CC for
allowing an uplink transmission entity (e.g., user equipment)
to transmit uplink control signal by using explicit signaling
received from an uplink reception entity (e.g., base station)
will now be described in detail. This method of the present
invention will be referred to as Method 2 in order to be easily
differentiated from the above described UL CC Configura-
tion method (Method 1).

In Method 2 according to the present invention, when
configuring a UL, CC allowing the uplink transmission entity
to transmit uplink control information (at least one or more
types of the uplink control information) through a PUCCH
or a PUSCH, Method 2 may explicitly signal the specific UL
CC through which the uplink control information is being
transmitted by using cell-specific or UE-specific RRC sig-
naling or [L1/L.2 control signaling (e.g., PDCCH of a specific
DCI format). At this point, the range of the UL CC that are
explicitly signaled may include UL CCs that configure the
base station or UL CCs that are uniquely configured (or set
up) to the uplink transmission entity. And, most particularly,
when cross-carrier scheduling is applied, a carrier indicator,
which is designated for another purpose, may also be used
as an indicator for configuring the UL CC. The carrier
indicator, which is designated for another purpose may, for
example, correspond to a CC (Component Carrier) index
indicating a target carrier when performing carrier aggrega-
tion or to a CIF (Carrier Indication Field).

Embodiment 2-1

Embodiment 2-1 according to the present invention cor-
responds to a method for configuring a UL CC for trans-
mitting uplink ACK/NACK.
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An ACK/NACK for downlink PDSCH and/or PDCCH
transmission is transmitted. Herein, when configuring an
ACK/NACK transmission resource, two of the following
cases may be considered. A first case corresponds to a
dynamic ACK/NACK, which is configured to implicitly
assigning (or allocating) ACK/NACK resources. A second
case corresponds to a case of assigning uplink ACK/NACK
transmission resource by using a UE-specific RRC signal-
ing, which is configured by an upper layer (or higher-level
layer) (RRC). The assignment of an uplink ACK/NACK
transmission resource by using UE-specific RRC signaling,
which is configured b y a higher layer (RRC), may be used
in a case when a PDSCH is to be transmitted without any
separate downlink channel assignment PDDCH based upon
a semi-persistent scheduling, or in a case when a fixed
ACK/NACK transmission resource is to be clearly assigned
based upon a specific object, when configuring an ACK/
NACK transmission resource.

Embodiment 2-1 according to the present invention may
be applied to the above-described PUCCH format 1a/1b and
may also be applied to an evolved (or newly adopted)
PUCCH format configuration of the PUCCH format 1a/1b.
Alternatively, embodiment 2-1 may also be applied to a case
when an uplink ACK/NACK is transmitted through the
PUSCH.

When configuring the UL CC, which is to be used for the
ACK/NACK transmission resource configuration corre-
sponding to three of the above-described cases, essentially,
the UL CC that is used for ACK/NACK transmission may be
explicitly signaled by using cell-specific or UE-specific
RRC signaling or [.1/L.2 control signaling (e.g., UL grant of
a specific DCI format, DL grant of a specific DCI format, or
a randomly dedicated PDCCH). More specifically, among
the UL CCs that configure the base station, the signaling
process may be performed to transmit ACK/NACK through
the PUCCH or PUSCH by randomly using at least one or
more UL CCs. Most particularly, at this point, when cross-
carrier scheduling is applied, a carrier indicator, which is
designated for another purpose, may also be used as an
indicator for configuring the UL CC. The carrier indicator,
which is designated for another purpose may, for example,
correspond to a CC (Component Carrier) index indicating a
target carrier when performing carrier aggregation or to a
CIF (Carrier Indication Field).

Within the UL CC that is configured by using the above-
described explicit signaling process, ACK/NACK resource
within the UL CC may be configured by using a lowest CCE
index of the PDCCH, such as the conventional 3GPP LTE
system (e.g., release 8). Alternatively, when the DL trans-
mission is performed by using multiple PDSCHs, a collision
may occur in configuring the ACK/NACK resource corre-
sponding to the multiple PDSCHs, when the configuration is
based only upon the lowest CCE index of the PDCCH. In
this case, the ACK/NACK resource may be configured by
applying a different standard. For example, the ACK/NACK
resource within the UL CC may be configured by using a
lowest physical resource block (PRB) index of the PDSCH.

In a situation where the cell-specific or UE-specific UL
primary carrier is configured, the explicit signaling process
for configuring UL, CCs designated for ACK/NACK trans-
mission may be replaced with a separate explicit signaling
process for configuring the UL primary carrier. Alterna-
tively, when the UL primary carrier is implicitly (e.g., by
essentially using the UL CC configuring a linkage with the
DL CC within the base station) configured by using a DL
primary carrier configuration, the explicit signaling process
for configuring UL, CCs designated for ACK/NACK trans-
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mission may be replaced with a separate explicit signaling
process for configuring the DL primary carrier, and the UL
primary carrier may be indirectly configured.

Embodiment 2-2

Embodiment 2-2 according to the present invention cor-
responds to a method for configuring a UL CC for trans-
mitting uplink CSI.

Essentially, in order to transmit the CSI via uplink,
PUCCH formats 2/2a/2b may be used. Alternatively, CSI
may also be transmitted by using an evolved form of the
PUCCH format based upon the PUCCH formats 2/2a/2b. In
this case, a PUCCH channel resource may be configured by
a higher layer (RRC) configuration specifically for the
uplink transmission entity via RRC signaling. Meanwhile, in
case of feeding back the CSI through the PUSCH, a resource
designated for CSI transmission may be assigned by using
the UL grant PDCCH.

Essentially, the UL CC that is used for the CSI transmis-
sion of the uplink transmission entity may be explicitly
signaled by using cell-specific or UE-specific RRC signaling
or L1/L.2 control signaling (e.g., UL grant of a specific DCI
format, DL grant of a specific DCI format, or a randomly
dedicated PDCCH). Alternatively, when the UL primary
carrier is separately configured, the explicit signaling pro-
cess for configuring UL CCs designated for ACK/NACK
transmission may be replaced with a separate explicit sig-
naling process for configuring the UL primary carrier. Most
particularly, when cross-carrier scheduling is applied, a
carrier indicator, which is designated for another purpose,
may also be used as an indicator for configuring the UL CC.
The carrier indicator, which is designated for another pur-
pose may, for example, correspond to a CC (Component
Carrier) index indicating a target carrier when performing
carrier aggregation or to a CIF (Carrier Indication Field).

Embodiment 2-3

Embodiment 2-3 according to the present invention cor-
responds to a method for configuring a UL CC for trans-
mitting uplink Scheduling Request (SR).

The uplink SR may essentially be transmitted through
PUCCH format 1. Also, the uplink SR may be configured as
a higher layer (RRC) within a random UL CC, and the
transmission channel resource may be configured (or set up)
via UE-specific RRC signaling.

When configuring the UL CC that transmits the SR
PUCCH, essentially, the UL CC that is used for the SR
transmission may be explicitly signaled by using cell-spe-
cific or UE-specific RRC signaling or [.1/L.2 control signal-
ing (e.g., PDCCH of a specific DCI format).

Alternatively, when a cell-specific or UE-specific primary
carrier is defined, the SR PUCCH may be transmitted by
using a UL CC, which configures a linkage with the corre-
sponding primary carrier. Also, when a UL primary carrier
is separately configured, the SR PUCCH may also be
transmitted by using the corresponding UL primary carrier.
In this case, the explicit signaling process configuring the
UL CCs designated for the SR transmission may be replaced
with explicit/implicit signaling processes that designate the
DL primary carrier or the UL primary carrier.

Embodiment 2-4

When UL CC, which is designated for transmitting uplink
control information (UL ACK/NACK, CSI, SR) according
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to the above-described embodiments 2-1 to 2-3, is config-
ured by using explicit signaling (cell-specific or UE-specific
RRC signaling or [L1/1.2 control signaling (e.g., PDCCH of
a specific DCI format))), embodiment 2-4 corresponds to a
configuration method allowing at least 2 or more types of
uplink control information to be transmitted through a base
station or relay station configuration, the base station or the
relay station being the subject of the explicit signaling
process, by using the same single UL, CC. Such a single
common UL CC may be expressed as a UL primary carrier
(or UL primary component carrier) or a UL anchor carrier
(or a UL anchor primary component carrier).

Although the diverse exemplary embodiments proposed
in the above-described Method 1 and Method 2 will be
described separately with respect to the type of the control
information being transmitted from the uplink transmission
entity, embodiments of the present invention may be iden-
tically applied to the method for configuring the UL CC,
through which the overall uplink control information is
transmitted.

Multiplexing of the Uplink Control Information

Hereinafter, a method for multiplexing the uplink control
information and transmitting the multiplexed uplink control
information will be described in detail.

In a communication system adopting the carrier aggrega-
tion (CA) technology, the user equipment may multiplex
various types of uplink control information through a
PUCCH format or PUSCH within the configured UL CC
(e.g., UL CC or UL primary carrier configured by the
above-described Method 1 or 2) and transmit the multi-
plexed information.

For example, when one or more DL CCs within a down-
link are aggregated and transmitted, multiple downlink
transport blocks may be transmitted (this may also be
referred to as multiple PDSCH transmission based upon a
single codeword transmission), and multiple uplink ACK/
NACK information are required to be transmitted in corre-
spondence with the multiple transport blocks. More specifi-
cally, one ACK/NACK information corresponding to one
DL transmission block may be transmitted. Also, when a
downlink scheduler requests for channel measurement infor-
mation on multiple DL CCs within a DL active CC set (a set
of RRC configured CCs), multiple CSI information are
requested to be transmitted.

When the above-described multiple uplink control infor-
mation (e.g., multiple ACK/NACK information, multiple
CSI information) are transmitted within the configured UL
CC through the PUCCH or PUSCH, a detailed method for
multiplexing multiple uplink control information and for
transmitting the multiplexed information is required to be
performed.

The different types of uplink control information may be
categorized to 3 different types (ACK/NACK, CSI, and SR).
Therefore, a case when another type of uplink control
information is multiplexed and transmitted may be divided
into 3 cases.

Case 1: Multiplexed transmission of uplink ACK/NACK
information and CSI information

Case 2: Multiplexed transmission of uplink ACK/NACK
information and SR information

Case 3: Multiplexed transmission of uplink CSI informa-
tion and SR information

When the above-described uplink control information are
multiplexed and transmitted within the configured UL CC
(e.g., UL CC being configured by Method 1 or Method 2)
through the PUCCH or PUSCH, the multiplexing methods
will hereinafter be described in detail.
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In relation to the multiplexing method of heterogeneous
uplink control information, the PUCCH formats 1/1a/1b and
PUCCH formats 2/2a/2b, which are defined in the conven-
tional 3GPP LTE system (e.g., reference to release-8, stan-
dard document 3GPP TS36.211 release 8) may be recapitu-
lated in a table format as shown below in Table 6.

TABLE 6

PUCCH Format Type Application

PUCCH format 1
PUCCH format la
PUCCH format 1b
PUCCH format 2

Scheduling request transmission

1 bit ACK/NACK transmission

2 bit ACK/NACK transmission

CQI/PMI/RI (or CSI in LTE-advanced) transmis-
sion

CQI/PMI/RI (or CSI in LTE-advanced) + 1 bit
ACK/NACK transmission in normal CP case
CQI/PMI/RI (or CSI in LTE-advanced) + 2 bit
ACK/NACK transmission in normal CP case

PUCCH format 2a

PUCCH format 2b

In case of the normal CP, as shown in Table 6 below, when
CSI and 1-bit or 2-bit ACK/NACK are multiplexed and
transmitted, PUCCH formats 2a/2b may be used. Addition-
ally, when the SR and ACK/NACK are multiplexed and
transmitted, a method for transmitting PUCCH format 1a or
1b as an SR PUCCH channel resource, which is reserved for
the SR transmission, by using a RRC signaling process, may
be applied (see FIG. 10). In case of the extended CP, when
CSI and 1-bit or 2-bit ACK/NACK are multiplexed and
transmitted, as described in the conventional 3GPP LTE
standard document (e.g., 3GPP LTE TS36.212 and
TS36.213 of the release 8 version), a method of joint coding
the ACK/NACK information and the CSI information and
transmitting the joint coded information via PUCCH format
2 may be applied. When the SR and CSI are multiplexed and
transmitted, a method of dropping the CSI information
without performing transmission and transmitting only the
SR may be applied.

In the LTE-advanced system, an additional PUCCH for-
mat may be newly defined depending upon the specific
control information. The definition of a new PUCCH format
may be related to a change in the modulation and multi-
plexing in accordance with an increase in the amount of
information of the uplink transmission control information,
and the definition of the new PUCCH format may also be
related to a mapping method or transmission method differ-
ent from the transmission method of the conventional format
with respect to a physical transmission resource mapping
after the configuration of the physical channel. For example,
a new PUCCH format may be defined in accordance with a
channel selection method expressing information through a
reservation of multiple PUCCH transmission resources and
resource selection, a new PUCCH format design including
a modulation method for extending the payload size or
precoding, a method for differently multiplexing control
information with respect to symbol units or in a configura-
tion code sequence perspective within the PUCCH, a
method for multiplexing different control information for
each slot within a PUCCH formats 1a/lb, a method for
transmitting ACK/NACK control information by using a
PUCCH format 2 series, or multi code modulation.

With respect to the above-described PUCCH channel
types, when an uplink subframe having heterogeneous
uplink control information multiplexed and transmitted
within a configured UL CC (e.g., UL CC or UL primary
carrier configured by Method 1 or Method 2), multiple
PUCCH resource configurations may be realized within
respect to all or a portion of the uplink control information
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types (multi PUCCH configuration). For example, when
multiple PDSCHs are transmitted through multiple DL CCs
(transmission of multiple DL transport blocks), and when
multiple uplink ACK/NACKSs corresponding to the multiple
PDSCHs are being transmitted through the UL CC, a num-
ber of PUCCHs identical to the number of PDSCHs or
smaller than the number of PDSCHs (e.g., half the number
of PDSCHs) may be configured. In another example, in
order to perform feedback of the CSI information as an [.2
measurement for performing scheduling on multiple DL
CCs, the number of PUCCH channels may be set up to be
equal to or less than the number of DL CCs that are to be
measured (i.e., measurement targets). Hereinafter, methods
for transmitting heterogeneous uplink control information
from the same uplink subframe, in a multiple PUCCH
channel configuration situation for such specific control
information, will be described in detail.

Embodiment A

Embodiment A of the present invention corresponds to a
method for configuring PUCCH transmission channel for
individual control information without multiplexing each
specific control information through a single PUCCH.

In this embodiment, it is assumed that, among the uplink
control information types listed above (ACK/NACK, CSI,
or SR), N (N=1) number of PUCCH channels are configured
in order to transmit a random uplink control information A
from a random specific uplink subframe, and M (M=1)
number of PUCCH channels are configured in order to
transmit a different type of uplink control information B
from the same subframe. More specifically, multiple
PUCCHSs may be concurrently (or simultaneously) transmit-
ted by performing PUCCH decoupling. The fact that mul-
tiple PUCCH channels are configured for the transmission of
heterogeneous uplink control information signifies that the
current situation can no longer maintain the single-carrier
property for essentially maintaining a low PAPR (Peak-to-
Average Power Ratio) or CM (Cubic Metric) in an uplink
transmission. Therefore, a method of performing transmis-
sion through N+M (N+M=2) number of PUCCHs without
performing any multiplexing (including dropping or joint
coding) between heterogeneous control information within a
random PUCCH channel may be applied herein.

Alternatively, in a situation where N number of PUCCH
channels and M number of PUCCH channels are required in
order to transmit uplink control information A and B, an
information compression method (e.g., information bun-
dling or a predetermined PUCCH channel selection method)
or a new PUCCH format providing an extended payload size
may be applied to each of the uplink control information A
and B, so that the uplink control information A and B can be
transmitted through N' (N'<N) number of PUCCHs and M'
(M'<M) number of PUCCH, i.e., through a total of N'+M'
number of PUCCHs.

As a detailed example related to the above-described
situation, in a situation where P (Pz1) number of PUCCH
format la or PUCCH format 1b are configured in order to
transmit multiple ACK/NACK information, and where Q
(Q=z1) number of PUCCH format 2 are configured in order
to perform CSI transmission, configurations may be made so
that P number of PUCCH formats 1a/1b and Q number of
PUCCH format 2 can be transmitted from the same uplink
subframe, without performing multiplexing within the
PUCCH format 2 between the ACK/NACK and the CSI.
Additionally, by performing ACK/NACK bundling or ACK/
NACK channel selection (respective to multiple PUCCH
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transmission resources within the configured UL CC), the
ACK/NACK may be transmitted through P' (P'<P) number
of PUCCH format 1a or PUCCH format 1b, and by applying
a new PUCCH format having a payload size more extended
than PUCCH format 2 (by using methods, such as multi
code modulation or multi antennae transmission), or by
performing a predetermined TDM based information divi-
sion multiplexing process, CSI transmission may be per-
formed through Q' (1=Q'<Q) number of PUCCHs. Accord-
ingly, ACK/NACK and CSI may be multiplexed and
transmitted by using P'+Q' number of PUCCHs.

Embodiment B

Embodiment B of the present invention corresponds to a
method for multiplexing multiple heterogeneous uplink con-
trol information through a random PUCCH channel and a
method for configuring a mapping (or pair) relation between
the heterogeneous uplink control information, the heteroge-
neous uplink control information being multiplexed based
upon a predefined rule (including implicit relation configu-
ration) or a signaling process. Accordingly, with reference to
a part describing the PUCCH in the description of the
present invention, the heterogeneous uplink control infor-
mation may be multiplexed by applying a method identical
to the method defined in the conventional 3GPp LTE system
(e.g., reference to 3GPP LTE release-8, standard document
3GPP TS36.211 release-8).

With respect to the above-described embodiment A of the
present invention, it may be required to limit the number of
PUCCHs being concurrently (or simultaneously) transmit-
ted (multiplexed and transmitted) from a single uplink
subframe to a minimum of 1 PUCCH. Accordingly, a
method for multiplexing heterogeneous uplink control infor-
mation, which is defined in the conventional 3GPP LTE
system (e.g., reference to 3GPP LTE release-8, standard
document 3GPP TS36.211 release-8) may be entirely (or
fully) or partially applied to the uplink control information
A and the uplink control information B. Herein, in the
method for multiplexing heterogeneous uplink control infor-
mation defined in the conventional 3GPP LTE system, since
the size of the uplink control information that can be
multiplexed is designed to fit the single carrier situation, it
may be difficult to perform full multiplexing on all of the
multiple uplink control information respective to the mul-
tiple DL CCs, which is proposed in the present invention,
within a single PUCCH. Based upon such difficulty, detailed
embodiments of the present invention for multiplexing het-
erogeneous control information in a system supporting car-
rier aggregation will hereinafter be described in detail.

Embodiment B-1

Embodiment B-1 of the present invention corresponds to
an exemplary multiplexed transmission of the ACK/NACK
and the CSI. When performing uplink transmission on the
ACK/NACK and the CS], the ACK/NACK and the CSI may
be multiplexed and transmitted by using a PUCCH format 2
series. At this point, as defined in the conventional LTE
system (e.g., release 8), a method of modulating 1-bit or
2-bit ACK/NACK information within an RS symbol of
PUCCH format 2, by using BPSK (or binary Walsh cover-
ing) or QPSK (or DFT {1, -1, j, j} based Walsh covering),
may be applied. If the size of the ACK/NACK information
that is being multiplexed is larger than 2 bits, a method of
increasing the modulation order within the RS symbol may
be applied. For example, modulation may be performed by
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using 8PSK or 16PSK. On the other hand, by bundling the
ACK/NACK information, which is being multiplexed, to a
maximum size of 2 bits in a Component Carrier (CC) region,
a spatial (or spatial codeword) region, or a time (subframe
level) region, the ACK/NACK information may be com-
pressed to a maximum size of 2 bits, so as to be transmitted
by using the conventional method. The detailed description
of the same will be given later on in the description for
Embodiment B-2. In this case, the ACK/NACK and CSI that
are being multiplexed may be defined as the ACK/NACK
and CSI respective to a DL transport block within the same
DL CC.

For example, when the ACK/NACK and the CSI are
transmitted with respect to the transmission over DL CC#1
and DL CC #2, ACK/NACK 1 and CSI 1 corresponding to
the DL CC#1 transmission may be multiplexed and trans-
mitted by using PUCCH format 2a/2b. And, ACK/NACK 2
and CSI 2 corresponding to the DL, CC#2 transmission may
be multiplexed and transmitted by using PUCCH format
2a/2b.

Embodiment B-2

Embodiment B-2 of the present invention corresponds to
another exemplary multiplexed transmission of the ACK/
NACK and the CSI. When performing uplink transmission
on the ACK/NACK and the CSI, the ACK/NACK and the
CSI may be multiplexed and transmitted by using a PUCCH
format 2 series. At this point, a case when the ACK/NACK
information respective to DL transport blocks within mul-
tiple DL CCs are mixed by using an information-level
compression method is being considered (e.g., a bundling or
channel selection method may be applied to the information-
level compression method). A logical index may be set up
(or configured) by using a predetermined condition or rule
with respect to the ACK/NACK and CSI that are to be
multiplexed and transmitted within a random UL CC being
configured for the user equipment (Herein, the predeter-
mined condition or rule may include an implicit relation
configuration, or carrier index order or equation). A random
virtual pair may be configured between the ACK/NACK and
the CSI in accordance with a configured index order, and a
heterogeneous uplink multiplexing method, which is defined
in the conventional 3GPP LTE system (e.g., release-8) based
upon the PUCCH format 2 between the paired ACK/NACK
and CSI, may be applied herein. For example, virtual pairs
may be serially configured starting from the lowest carrier
index order and, then, be multiplexed.

For example, when the ACK/NACK and the CSI are
transmitted with respect to the transmission over DL CC# 1
and DL CC #2, ACK/NACK information, wherein ACK/
NACK 1 and ACK/NACK 2 corresponding to the DL CC#1
and the DL, CC#2 are bundled, is multiplexed with the CSI
1, thereby being transmitted by using PUCCH format 2a/2b.
And, the CSI 2 corresponding to the DL CC#2 transmission
may be transmitted by using PUCCH format 2.

Embodiment B-3

Embodiment B-3 of the present invention corresponds to
an exemplary multiplexed transmission of the SR and the
ACK/NACK. Generally, one PUCCH resource is UE-spe-
cifically reserved for the SR. Conversely, for the ACK/
NACK, in some cases, diverse (or multiple) information
may be required to be transmitted in accordance with the DL,
transport block (the ACK/NACK information respective to
2 transport blocks within a spatial region may be bound as
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a 2-bit single information). In this case, the ACK/NACK
information may be configured by using PUCCH format la
(1-bit ACK/NACK) or PUCCH format 1b (2-bit ACK/
NACK), and, by performing RS signaling, the ACK/NACK,
which is configured as described above, may be transmitted
by using a PUCCH resource being configured for the SR.
More specifically, when multiplexing the SR and the ACK/
NACK information, a method defined in the conventional
3GPP LTE system (e.g., release-8) may be used (see FIG.
10). At this point, the ACK/NACK information being mul-
tiplexed with the SR may be configured in advance, prior to
being multiplexed with the SR, by performing the following
4 procedures.

Firstly, the ACK/NACK that is multiplexed with the SR
may be decided based upon a carrier index order or based
upon a direct logical index order respective to the ACK/
NACK. For example, among the plurality of ACK/NACK
information, the ACK/NACK having the highest index or
the ACK/NACK having the lowest index may be multi-
plexed with the SR (by mapping the ACK/NACK to the SR)
s0 as to be transmitted. The remaining ACK/NACK infor-
mation may be transmitted in accordance with RRC settings.

Secondly, by bundling the plurality of ACK/NACK, one
bundle of ACK/NACK resulting from the bundling process
may be multiplexed with the SR. For example, by bundling
a plurality of ACK/NACK information to a size of 1 bit or
to a maximum size of 2 bits in a Component Carrier (CC)
region, a spatial (or spatial codeword) region, or a time
(subframe level) region, the ACK/NACK information may
be compressed to a maximum size of 2 bits, so as to be
transmitted by using the conventional multiplexing method.

Thirdly, when a plurality of bundled ACK/NACK are
formed as a result of the process of bundling multiple
ACK/NACK into ACK/NACK groups (this may be referred
to as partial bundling or group-wise bundling). Herein, the
ACK/NACK that is multiplexed with the SR may be decided
based upon a carrier index order or based upon a direct
logical index order respective to the ACK/NACK. For
example, the bundled ACK/NACK having the highest index
or the bundled ACK/NACK having the lowest index may be
multiplexed with the SR (by mapping the ACK/NACK to
the SR) so as to be transmitted. The remaining bundled
ACK/NACK information may be transmitted through a
transport resource configured in accordance with RRC set-
tings.

Fourthly, based upon the UL CC, which is UE-specifically
configured for the SR transmission, an ACK/NACK respec-
tive to a DL transport block within a DL CC, which is
mapped to the UL CC in accordance with a specific rule,
may be multiplexed with the SR (the ACK/NACK informa-
tion respective to 2 transport blocks within the spatial region
may be bound as 2-bit single information). Herein, the
specific rule may include a default transmission/reception
(Tx/Rx) separation rule, a cell-specific DL/UL CC linkage
configuration, or a UE-specific DL/UL CC linkage configu-
ration. For example, only the ACK/NACK, which is desig-
nated to a transmission within a DL CC, which is configured
to form a linkage with a UL primary carrier, may be
multiplexed with an SR and transmitted. And, the remaining
ACK/NACK information may be transmitted in accordance
with RRC settings.

Embodiment C

Embodiment C of the present invention corresponds to a
new a multiplexing method other than the method for
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multiplexing heterogeneous uplink control information,
which is defined in the conventional 3GPP LTE system (e.g.,
release-8).

Herein, when multiplexing multiple heterogeneous uplink
control information through a random PUCCH channel, the
multiplexing process may be performed by configuring a
mapping (or pair) relation between the heterogeneous uplink
control information, the heterogeneous uplink control infor-
mation being multiplexed based upon a predefined rule
(including implicit relation configuration) or a signaling
process.

The above-described Embodiment B of the present inven-
tion is based on a method for multiplexing PUCCH formats
and heterogeneous uplink control information, which are
defined in the conventional 3GPP LTE system (e.g., release-
8). Conversely, Embodiment C of the present invention
corresponds to a method for multiplexing heterogeneous
uplink control information based upon the adoption (or
application) of a new PUCCH format in the LTE-advanced
system.

When the new PUCCH formats being adopted by the
LTE-advanced system succeed (or follow) the basic channel
structure and CDM/FDM resource multiplexing method
from the conventional PUCCH formats 1/1a/1b and PUCCH
formats 2/2a/2b, Embodiment C of the present invention
proposes the application of a more detailed version of the
method for multiplexing heterogeneous uplink control infor-
mation proposed in Embodiment B.

Meanwhile, even when the new PUCCH formats being
adopted by the LTE-advanced system have basic channel
structure formats other than the conventional PUCCH for-
mats (1/1a/1b or 2/2a/2b), the more detailed version of the
method for multiplexing heterogeneous uplink control infor-
mation proposed in Embodiment B may be applied as the
same logical method by simply varying the targeted PUCCH
format. Conversely, a new form of multiplexing method
other than the conventional method may also be applied
herein. In this case, also, Embodiment C proposes the
application of a method of selecting uplink control infor-
mation, which is designated as the multiplexing target,
among the multiple uplink control information proposed in
the above-described Embodiment B, a method for perform-
ing multiplexing by using information-level compression,
and so on, in the new multiplexing method.

Embodiment D

Embodiment D of the present invention proposes a
method of adaptively selecting one or more of the above-
described multiplexing methods according to Embodiment
A, Embodiment B, and Embodiment C of the present
invention based upon a specific condition, and applying the
adaptively selected method(s). The specific condition may
include considering the aspects of the heterogeneous uplink
control information that are being multiplexed and concur-
rently (or simultaneously) transmitted, uplink channel con-
ditions of the user equipment, and/or status of uplink trans-
mission power.

In relation to the above-described Embodiments A to D
multiplexing and transmitting heterogeneous uplink control
information by using the PUCCH, a case where a plurality
of uplink control information corresponding to a specific
type is calculated due to the configuration of multiple DL
CCs will be additionally described. As described above,
when the corresponding uplink control information is
expressed or transmitted as a single PUCCH channel, a
method of transmitting control information by multiplexing
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multiple types of the control information or dropping any
one of the multiple control information types may be applied
based upon the method defined in the conventional 3GPP
LTE system (e.g., release-8). Alternatively, if the user equip-
ment does not correspond to a power-limited situation,
individual control information may be transmitted within a
predetermined UL CC by using an individual PUCCH, i.e.,
by using multiple PUCCHs.

Embodiment E

In Embodiment E of the present invention, the multiplex-
ing of heterogeneous uplink control information is per-
formed within the PUSCH. At this point, for example, the
heterogeneous uplink control information may correspond
to different types of uplink control information, such as
ACK/NACK, CSI, SR. And, in case multiple DL CCs are
being configured, when a plurality of uplink control infor-
mation corresponds to the same information type is calcu-
lated, the heterogeneous uplink control information may
indicate control information respective to each of the dif-
ferent DL, CCs. The multiplexing between multiple hetero-
geneous uplink control information within the same uplink
subframe over a predetermined UL CC (e.g., UL CC or UL
primary carrier configured by the above-described Method 1
or 2) may also be performed within a PUSCH. In Embodi-
ment E of the present invention, the multiplexed transmis-
sion of the uplink control information may be performed
through a PUSCH resource, regardless of the presence or
absence of data that are to be transmitted to the PUSCH.

As a method for multiplexing heterogeneous uplink con-
trol information within the PUSCH, a method for multiplex-
ing data and control information within the PUSCH and a
method for mapping physical resources to a physical
resource block, which are defined in the conventional 3GPP
LTE system (e.g., release-8) may be identically applied.

Meanwhile, as another method for multiplexing hetero-
geneous uplink control information within the PUSCH, the
heterogeneous uplink control information may be multi-
plexed in a MAC message format, thereby being transmit-
ted. At this point, the multiplexed control information may
be mapped to a physical resource by using a time-first
method with respect to a transport block, and a reliable
feedback may be realized through an HARQ. Herein, the
physical resource mapping order of the heterogeneous
uplink control information may be decided. For example, the
physical resource mapping order of the heterogeneous
uplink control information may correspond to an order of
SR>ACK/NACK>CSI, an order of CSI>ACK/NACK>SR,
an order of ACK/NACK>SR>CSI, or an order of
SR>CSI>ACK/NACK. The transmission of the SR through
the PUSCH may signify that resource within the UL CC is
being additionally requested, instead of signifying that the
resource within a UL CC, through which the SR is being
transmitted, is being requested. As another example, the
mapping of physical resources corresponding to individual
ACK/NACK information, when transmitting ACK/NACK
for the transmission of a downlink PUSCH within multiple
DL CCs, each being different from one another, may be
performed in a sequential order starting from an ACK/
NACK having a low carrier index value of the DL CC. And,
conversely, the mapping of the above-described physical
resources may also be performed in a sequential order
starting from an ACK/NACK having a high DL CC carrier
index value. This method may also be identically applied to
CSI transmission. At this point, it will be provided that the
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ACK/NACK or CSI control information respective to dif-
ferent DL. CCs are combined to be processed with joint
encoding.

Meanwhile, as another method for multiplexing hetero-
geneous uplink control information within the PUSCH, the
heterogeneous uplink control information may be multi-
plexed to an encoded bit level or to a modulated symbol
level within the physical layer, thereby being mapped to the
physical resource by using a time-first method. In this case,
although the HARQ re-transmission is not performed, in
accordance with a different information reliability require-
ment or quality of service (QoS) for each of the heteroge-
neous uplink control information, an effective code rate or
modulation order may be differently applied for each of the
heterogeneous uplink control information. In order to sup-
port such application, separate encoding may be separately
performed on the different types of heterogeneous uplink
control information as well as homogeneous uplink control
information. For example, the uplink control information
may be differentiated by targeted downlink carrier (i.e., DL
CC) units so as to be processed with separate encoding.
Herein, the physical resource mapping order of the hetero-
geneous uplink control information may be decided. For
example, the physical resource mapping order of the het-
erogeneous uplink control information may correspond to an
order of SR>ACK/NACK>CSI, an order of CSI>ACK/
NACK>SR, an order of ACK/NACK>SR>CSI, or an order
of SR>CSI>ACK/NACK. As another example, the mapping
of physical resources corresponding to individual ACK/
NACK information, when transmitting ACK/NACK for the
transmission of a downlink PUSCH within multiple DL
CCs, each being different from one another, may be per-
formed in a sequential order starting from an ACK/NACK
having a low carrier index value of the DL CC. And,
conversely, the mapping of the above-described physical
resources may also be performed in a sequential order
starting from an ACK/NACK having a high DL CC carrier
index value. This method may also be identically applied to
CSI transmission. At this point, it will be provided that the
ACK/NACK or CSI control information respective to dif-
ferent DL CCs are multiplexed while being separately
encoded.

It a random uplink control information is generated in the
form of multiple sets of information, in accordance with
multiple DL CCs being configured or predetermined with
respect to a specific user equipment or relay node corre-
sponding to a random base station, such control information
may be configured to be transmitted through a PUCCH
being designated by an LTE release-8 system, or a PUCCH
format that is newly adopted to an LTE-A system. At this
point, essentially, the multiple types of uplink control infor-
mation, which are pre-defined in the LTE release-8/9 system,
may be transmitted by applying a multiplexing method
respective to a concurrent transmission situation, or by
applying a dropping selection method. Alternatively, as
another method for transmitting the control information, if
the LTE-A user equipment does not correspond to a power-
limited situation, individual uplink control information may
be transmitted within a predetermined UL CC by using the
method proposed in the present invention, according to
which the uplink control information may be transmitted
through a PUCCH resource by using individual PUCCHs.

All of the methods, which are proposed in the description
of the present invention, may be applied as an uplink control
information transmission method within an uplink between
a base station and a relay node or an uplink between a relay
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node and a user equipment located within a relay region, in
addition to an uplink between a base station and a user
equipment.

FIG. 15 illustrates a flow chart showing the process steps
of a method for transmitting uplink control information
according to an embodiment of the present invention. A
method for multiplexing and transmitting uplink control
information in a wireless communication system supporting
carrier aggregation (CA) of M (M=z1) number of uplink
component carriers, will also be described with reference to
FIG. 15. The method of FIG. 15 may be performed by an
uplink transmission entity (user equipment or relay station).
Herein, an example of the method of the present invention
being performed by the user equipment will be given in the
following description.

Prior to performing step 1510, after performing a process
step of configuring an RRC connection (cell search process,
system information acquisition/reception process, initial
random access process, and so on) based upon a single
random CC for each of the DL and UL through an initial
access or initial deployment process of the user equipment,
unique carrier configuration specific to each user equipment
may be received from the base station via dedicated signal-
ing (UE-specific RRC signaling or UE-specific L1/1.2
PDCCH signaling) (not shown).

In step 1510, a step of receiving configuration information
for an uplink component carrier, through which uplink
control information is to be transmitted, among M number
of uplink component carriers, is performed. Herein, the M
number of uplink component carriers may correspond to a
number of uplink component carriers, which are configured
by the base station, or may correspond to UL CCs that are
uniquely configured for the user equipment. More specifi-
cally, the uplink primary component carrier may be config-
ured of any one of uplink component carriers that are
configured by the base station, and uplink component car-
riers that are uniquely configured for the user equipment.
Additionally, although the uplink primary component carrier
may simply be defined as uplink control information being
transmitted as an uplink component carrier (in this case, the
transmission of the uplink control information through
PUCCH and/or PUSCH may also be included), the uplink
primary component carrier may also be defined as an uplink
component carrier transmitting uplink control information
through a PUCCH). Also, the uplink primary component
carrier may be configured as a single uplink component
carrier specifically designated to an uplink transmission
entity (user equipment or relay station). Furthermore, con-
figuration information on the uplink primary component
carrier may be received by using explicit signaling (RRC
signaling or L1/L.2 control signaling). Such configuration
information on the uplink primary component carrier may
correspond to information directly configuring the uplink
primary component carrier, or to information being indi-
rectly drawn (or deduced) from information configuring a
downlink primary component carrier (based upon a DL/UL
linkage configuration). Detailed description of the method
for configuring an uplink primary component carrier will be
in accordance with the various embodiments of the present
invention that are described above.

In step 1520, a step of multiplexing at least one or more
of the uplink control information is performed. The process
of multiplexing at least one or more of the uplink control
information includes multiplexing at least one or more of the
uplink control information through a physical uplink control
channel (PUCCH) or through a physical uplink shared
channel (PUSCH). The uplink control channel, which cor-
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responds to a multiplexing target, may correspond to at least
one or more of ACK/NACK information, channel status
information (CSI), and scheduling request (SR). Also, the
process of multiplexing uplink control information may
include multiplexing homogeneous uplink control informa-
tion and multiplexing heterogeneous uplink control infor-
mation. Detailed description of the method for multiplexing
uplink control information will be in accordance with the
various embodiments of the present invention that are
described above.

In step 1530, a step of transmitting the multiplexed uplink
control information through the uplink primary component
carrier, which is configured as described above, is per-
formed.

FIG. 16 illustrates an exemplary configuration of a user
equipment device according to an embodiment of the pres-
ent invention.

The user equipment device (1610) may include a receiv-
ing module (1611), a transmitting module (1612), a proces-
sor (1613), a memory (1614), and an antenna (1615). The
receiving module (1611) may perform a function of receiv-
ing diverse data and control singles from an external source
(e.g., base station or relay station). The transmitting module
(1612) may perform a function of transmitting diverse data
and control singles to the external source (e.g., base station
or relay station). The processor (1613) is configured to be
connected to the various components of the user equipment
device (1610), such as the receiving module (1611), the
transmitting module (1612), the memory (1614), and so on,
s0 as to be in communication with such components. And,
the processor (1613) is also configured to control the overall
operations of the user equipment device (1610) and its
components. Herein, the reception and transmission of data
and control information according to the MIMO transmis-
sion scheme of the user equipment device (1610) may be
supported by using the antenna unit (1615), which is con-
figured of multiple antennae.

The user equipment device (1610) according to the exem-
plary embodiment of the present invention may multiplex
and transmit uplink control information in a wireless com-
munication system supporting carrier aggregation of M
(M=z1) number of uplink component carriers. The processor
(1613) of the user equipment device (1610) may be config-
ured to receive configuration information respective to an
uplink primary component carrier, through which uplink
control information is to be transmitted, among the M
number of uplink component carriers, by using the receiving
module (1611). The processor (1613) may also be config-
ured to multiplex at least one or more of the uplink control
information. Furthermore, the processor (1613) may also be
configured to transmit the multiplexed uplink control infor-
mation through the uplink primary component carrier by
using the transmitting module (1612). When performing the
operations of the user equipment device (1610), the method
for configuring the uplink primary component carrier, the
method for multiplexing diverse uplink control information,
and so on, may be performed according to the various
exemplary embodiments of the present invention.

Additionally, the processor (1613) of the user equipment
device (1610) may also perform the function of performing
calculation processing on the information received by the
user equipment device and on the information that are to be
transmitted to an external source. And, the memory (1614)
may store the calculation-processed information for a pre-
determined period of time. And, the memory (1614) may
also be replaced with another component, such as a buffer
(not shown).
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Although FIG. 16 mainly illustrates the user equipment
device (1610) as the uplink transmission entity and mainly
illustrates the base station or the relay station as the uplink
reception entity, it will be apparent that the above-described
details may be identically applied to a case when the relay
node (RN) device acts as the uplink transmission entity, and
when the base station device acts as the uplink reception
entity, in accordance with FIG. 16.

The above-described embodiments of the present inven-
tion may be implemented by using a variety of methods. For
example, the embodiments of the present invention may be
implemented in the form of hardware, firmware, or software,
or in a combination of hardware, firmware, and/or software.

In case of implementing the embodiments of the present
invention in the form of hardware, the method according to
the embodiments of the present invention may be imple-
mented by using at least one of Application Specific Inte-
grated Circuits (ASICs), Digital Signal Processors (DSPs),
Digital Signal Processing Devices (DSPDs), Programmable
Logic Devices (PLDs), Field Programmable Gate Arrays
(FPGAs), processors, controllers, micro controllers, micro
processors, and so on.

In case of implementing the embodiments of the present
invention in the form of firmware or software, the method
according to the embodiments of the present invention may
be implemented in the form of a module, procedure, or
function performing the above-described functions or opera-
tions. A software code may be stored in a memory unit and
driven by a processor. Herein, the memory unit may be
located inside or outside of the processor, and the memory
unit may transmit and receive data to and from the processor
by using a wide range of methods that have already been
disclosed.

The detailed description of the preferred embodiments of
the present invention disclosed herein as described above is
provided so that those skilled in the art can easily implement
and realize the present invention. Although the embodiment
of'the present invention has been described with reference to
the accompanying drawings, the described embodiment of
the present invention is merely exemplary. Therefore, it will
be apparent to those skilled in the art that various modifi-
cations and variations can be made in the present invention
without departing from the spirit or scope of the inventions.
For example, anyone skilled in the art may combine each
component disclosed in the description of the embodiments
of the present invention. Therefore, it is intended that the
present invention covers the modifications and variations of
this invention provided they come within the scope of the
appended claims and their equivalents, and it is not intended
to limit the present invention only to the examples presented
herein.

Furthermore, the present invention may be realized in
another concrete configuration (or formation) without devi-
ating from the scope and spirit of the essential characteristics
of'the present invention. Therefore, in all aspect, the detailed
description of present invention is intended to be understood
and interpreted as an exemplary embodiment of the present
invention without limitation. The scope of the present inven-
tion shall be decided based upon a reasonable interpretation
of the appended claims of the present invention and shall
come within the scope of the appended claims and their
equivalents. Therefore, it is intended that the present inven-
tion covers the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents, and it is not intended to limit the
present invention only to the examples presented herein.
Furthermore, claims that do not have any explicit citations
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within the scope of the claims of the present invention may
either be combined to configure another embodiment of the
present invention, or new claims may be added during the
amendment of the present invention after the filing for the
patent application of the present invention.

INDUSTRIAL APPLICABILITY

The present invention may be applied in diverse types of
wireless mobile communication systems.

The invention claimed is:

1. A method for transmitting uplink control information
by auser equipment (UE) [being] configured with more than
one component carrier in a wireless communication system,
the method comprising:

receiving a radio resource control (RRC) signal config-
uring a primary component carrier on which the uplink
control information is to be transmitted through a
physical uplink control channel (PUCCH) among the
move than one component carrier;

multiplexing ACK/NACK information [with] ard a
scheduling request (SR); and

transmitting, without a simultaneous physical uplink
shared channel (PUSCH) transmission in a [single
subframe] same transmission time interval (TT]), the
multiplexed information through [an uplink primary
component carrier among the more than one compo-
nent carrier] the PUCCH,

[wherein the uplink primary component carrier is an
uplink component carrier for transmitting the multi-
plexed information through a physical uplink control
channel (PUCCH) among the more than one compo-
nent carrier,]

wherein the transmission of the multiplexed information
through the PUCCH is allowed only [through] or the
[uplink] primary component carrier[, and is not allowed
through uplink component carriers other than the
uplink primary component carrier, and

wherein the PUCCH is not simultaneously transmitted
along with a physical uplink shared channel (PUSCH)
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in a single subframe] configured by the RRC signal,
among the more than one component carrier.

2. The method of claim 1, wherein the [uplink] primary
component carrier is configured as a UE-specific uplink
component carrier.

3. The method of claim 1, wherein the ACK/NACK
information and the SR are multiplexed and transmitted
using one of a PUCCH format la, a PUCCH format 1b, or
another PUCCH format, and

wherein the another PUCCH format supports a size

greater than a size of the PUCCH format la or the
PUCCH format 1b.

[4. The method of claim 1, wherein the uplink primary
component is configured to the UE through RRC signaling.]

[5. A user equipment (UE) for transmitting uplink control
information in a wireless communication system, the UE
being configured with more than one component carrier, the
UE comprising:

a receiving unit;

a transmitting unit; and

a processof,

wherein the processor is configured to:

multiplex ACK/NACK information with a scheduling

request (SR), and

transmit, in a single subframe, the multiplexed informa-

tion through an uplink primary component carrier
among the more than one component carrier, by using
the transmitting unit,
wherein the uplink primary component carrier is an uplink
component carrier for transmitting the multiplexed
information through a physical uplink control channel
(PUCCH) among the more than one component carrier,

wherein the transmission of the multiplexed information
through the PUCCH is allowed only through the uplink
primary component carrier, and is not allowed through
uplink component carriers other than the uplink pri-
mary component carrier, and

wherein the PUCCH is not simultaneously transmitted

along with a physical uplink shared channel (PUSCH)
in a single subframe.]
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