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FIG. 2
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FIG. 3
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FIG. 9
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METHOD AND APPARATUS FOR
TRANSMITTING/RECEIVING CSI IN
CELLULAR COMMUNICATION SYSTEM
SUPPORTING CARRIER AGGREGATION

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application is a continuation application of a
prior application Ser. No. 16/139,599, filed Sep. 24, 2018,
which is a continuation application of a prior application Ser.
No. 15/443,869, filed on Feb. 27, 2017, which is a continu-
ation application of a prior application Ser. No. 13/167,175,
filed on Jun. 23, 2011, which issued as U.S. Pat. No.
9,584,263 on Feb. 28, 2017, and which claimed the benefit
under 35 U.S.C. § 119(a) of a Korean patent application filed
on Jun. 29, 2010 in the Korean Intellectual Property Office
and assigned Serial No. 10-2010-0061983, the entire dis-
closure of each of which is hereby incorporated by refer-
ence.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The present invention relates to a cellular commu-
nication system. More particularly, the present invention
relates to a Channel Status Information (CSI) transmission
method and apparatus of a terminal in a cellular communi-
cation system.

2. Description of the Related Art

[0003] Recently, research has been conducted on the
Orthogonal Frequency Division Multiple Access (OFDMA)
and Single Carrier Frequency Division Multiple Access
(SC-FDMA) as useful schemes for high speed data trans-
mission over a radio channel. In such multiple access
schemes, the user-specific data and/or control information
are mapped to time-frequency resources without overlap
from each other, i.e., maintaining orthogonality, to identify
the user-specific data and/or control information.

[0004] In a cellular communication system, one of the
significant factors for providing high-speed wireless data
service is bandwidth scalability for dynamic resource allo-
cation. For example, a Long Term Evolution (LTE) system
can support the bandwidths of 20/15/10/5/3/1.4 MHz. The
carriers can provide services with at least one of the band-
widths, and the user equipment can have different capabili-
ties such that some might support only 1.4 MHz bandwidth,
and others might support up to 20 MHz bandwidth. The
LTE-Advanced (LTE-A) system, aiming at achieving the
requirements of the International Mobile Telecommunica-
tions-Advanced (IMT-Advanced) service, can provide
broadband service by aggregating carriers up to 100 MHz.
[0005] The LTE-A system uses more bandwidth than the
LTE system for high-speed data transmission. Simultane-
ously, the LTE-A system should be backward compatible
with LTE system for supporting LTE User Equipment (UE).
That is, the LTE-A system should be configured such that the
LTE UEs can access the services provided by the LTE-A
system. The LTE-A system supports up to 100 MHz band-
width by aggregating two or more LTE subbands or Com-
ponent Carriers (CC). The LTE-A system aggregates some
component carriers and generates and transmits data per
component carrier. Accordingly, the LTE transmission pro-
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cess can be used per component carrier to achieve the high
speed data transmission of the LTE-A system.

[0006] In the LTE-A system supporting carrier aggrega-
tion, the Channel State Information (CSI) configuration
information should be defined per component carrier and, in
this case, the CSI transmission timings of UE for the
component carriers should be guaranteed not conflict with
each other so as to improve the system performance.
[0007] In order to address the above problems, there is a
need to provide a CSI transmission method and apparatus of
a UE in a wireless communication system supporting carrier
aggregation that is capable of protecting conflict of CSI
transmission timings, resulting in improvement of system
performance. Also, there is a need to provide a CSI trans-
mission method and apparatus of a UE in a wireless com-
munication supporting carrier aggregation that is capable of
compressing the CSI to be transmitted when the CSI trans-
mission timings are overlapped unavoidably.

SUMMARY OF THE INVENTION

[0008] Aspects of the present invention are to address at
least the above-mentioned problems and/or disadvantages
and to provide at least the advantages described below.
Accordingly, an aspect of the present invention is to provide
a Channel State Information (CSI) transmission method and
apparatus of a User Equipment (UE) in a wireless commu-
nication system such as Long Term Evolution-Advanced
(LTE-A) supporting carrier aggregation that is capable of
guaranteeing avoidance of conflict of the CSI transmission
timings on the component carriers, resulting in improvement
of system performance.

[0009] It is another aspect of the present invention to
provide a CSI transmission method and apparatus of a UE in
a wireless communication system that is capable of trans-
mitting the CSI in compressed format when the CSI trans-
mission timings are overlapped unavoidably, resulting in
improvement of system performance.

[0010] In accordance with an aspect of the present inven-
tion, a channel status information transmission method of a
terminal in a wireless communication system is provided.
The channel status information transmission method
includes receiving configuration information for component
carriers aggregated from a base station, determining whether
transmission time points of at least two of the component
carriers are identical with each other, by analyzing the
configuration information, and transmitting, when transmis-
sion time points of at least two of the component carriers are
identical with each other, a channel status information of a
component carrier having a highest priority among the at
least two component carriers at the transmission time point.
[0011] In accordance with another aspect of the present
invention, a channel status information reception method of
a base station in a wireless communication system is pro-
vided. The channel status information reception method
includes transmitting configuration information on a plural-
ity of component carriers aggregated, and receiving, when
transmission time points of at least two of the component
carriers are identical with each other, a channel status
information of a component carrier having a highest priority
among the at least two component carriers at the transmis-
sion time point.

[0012] In accordance with another aspect of the present
invention, an apparatus for transmitting channel status infor-
mation for a terminal in a wireless communication system is
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provided. The apparatus includes a controller which receives
configuration information for component carriers aggre-
gated from a base station and determines whether transmis-
sion time points of at least two of the component carriers are
identical with each other, by analyzing the configuration
information, and a formatter which transmits, when trans-
mission time points of at least two of the component carriers
are identical with each other, a channel status information of
a component carrier having a highest priority among the at
least two component carriers at the transmission time point.

[0013] In accordance with another aspect of the present
invention, an apparatus for receiving channel status infor-
mation from a base station in a wireless communication
system is provided. The apparatus includes a scheduler
which transmits configuration information for component
carriers aggregated, and a controller which receives, when
transmission time points of at least two of the component
carriers are identical with each other, a channel status
information of a component carrier having a highest priority
among the at least two component carriers at the transmis-
sion time point.

[0014] Other aspects, advantages, and salient features of
the invention will become apparent to those skilled in the art
from the following detailed description, which, taken in
conjunction with the annexed drawings, discloses exemplary
embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The above and other aspects, features, and advan-
tages of certain exemplary embodiments of the present
invention will be more apparent from the following descrip-
tion taken in conjunction with the accompanying drawings,
in which:

[0016] FIG.1 is adiagram illustrating a principle of carrier
aggregation for use in a cellular communication system
according to an exemplary embodiment of the present
invention;

[0017] FIG. 2 is a flowchart illustrating a procedure of an
evolved Node B (eNB) for supporting the Channel State
Information (CSI) transmission method in a cellular com-
munication system according to an exemplary embodiment
of the present invention;

[0018] FIG. 3 is a flowchart illustrating a procedure of a
User Equipment (UE) for transmitting CSIs in a cellular
communication system according to an exemplary embodi-
ment of the present invention;

[0019] FIG. 4 is a diagram illustrating a principle of
avoiding conflict between transmission time points of CSIs
of component carriers in a CSI transmission method accord-
ing to a first exemplary embodiment of the present inven-
tion;

[0020] FIG. 5 is a diagram illustrating a principle of
avoiding conflict between transmission time points of CSIs
of component carriers according to a modified example of
the first exemplary embodiment of the present invention;
[0021] FIG. 6 is a diagram illustrating a principle of
avoiding conflict between transmission time points of CSIs
of component carriers according to another modified
example of the first exemplary embodiment of the present
invention;

[0022] FIG. 7 is a diagram illustrating a principle of
avoiding conflict between transmission time points of CSIs
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of component carriers in the CSI transmission method
according to a second exemplary embodiment of the present
invention;

[0023] FIG. 8 is a diagram illustrating a principle of
avoiding conflict between transmission time points of CSIs
of component carriers according to a modified example of
the second exemplary embodiment of the present invention;
[0024] FIG. 9 is a flowchart illustrating a procedure for
transmitting CSIs of aggregated component carriers accord-
ing to a modified example of the second exemplary embodi-
ment of the present invention;

[0025] FIG. 10 is a diagram illustrating a data format of
CSlIs for component carriers for use in a CSI transmission
method according to a third exemplary embodiment of the
present invention;

[0026] FIG. 11 is a diagram illustrating a data format of
CSlIs for component carriers for use in a CSI transmission
method according to a modified example of the third exem-
plary embodiment of the present invention;

[0027] FIG. 12 is a diagram illustrating a data format of
CSlIs for component carriers for use in a CSI transmission
method according to another modified example of the third
exemplary embodiment of the present invention;

[0028] FIG. 13 is a flowchart illustrating a procedure for
transmitting CSIs and  Acknowledgement/Negative
Acknowledgement (ACK/NACK) according to a fourth
exemplary embodiment of the present invention;

[0029] FIG. 14 is a block diagram illustrating a configu-
ration of a UE for transmitting CSI on Physical Uplink
Control Channel (PUCCH) according to an exemplary
embodiment of the present invention;

[0030] FIG. 15 is a block diagram illustrating a configu-
ration of an eNB for receiving CSIs in PUCCH according to
an exemplary embodiment of the present invention;

[0031] FIG. 16 is a block diagram illustrating a configu-
ration of a UE for transmitting CSIs in Physical Uplink
Shared Channel (PUSCH) according to an exemplary
embodiment of the present invention; and

[0032] FIG. 17 is a block diagram illustrating a configu-
ration of an eNB for receiving CSIs in PUSCH according to
an exemplary embodiment of the present invention.

[0033] Throughout the drawings, it should be noted that
like reference numbers are used to depict the same or similar
elements, features, and structures.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0034] The following description with reference to the
accompanying drawings is provided to assist in a compre-
hensive understanding of exemplary embodiments of the
invention as defined by the claims and their equivalents. It
includes various specific details to assist in that understand-
ing, but these are to be regarded as merely exemplary.
Accordingly, those of ordinary skill in the art will recognize
that various changes and modifications of the exemplary
embodiments described herein can be made without depart-
ing from the scope and spirit of the invention. In addition,
description of well-known functions and constructions may
be omitted for clarity and conciseness.

[0035] The terms and words used in the following descrip-
tion and claims are not limited to the bibliographical mean-
ings, but, are merely used by the inventor to enable a clear
and consistent understanding of the invention. Accordingly,
it should be apparent to those skilled in the art that the
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following description of exemplary embodiments of the
present invention is provided for illustration purpose only
and not for the purpose of limiting the invention as defined
by the appended claims and their equivalents.

[0036] It is to be understood that the singular forms “a,”
“an,” and “the” include plural referents unless the context
clearly dictates otherwise. Thus, for example, reference to “a
component surface” includes reference to one or more of
such surfaces.

[0037] Although the description is directed to the exem-
plary embodiments of the Advanced Evolved-Universal
Terrestrial Radio Access (E-UTRA) or Long Term Evolu-
tion-Advanced (LTE-A) system supporting carrier aggrega-
tion, it will be understood by those skilled in the art that the
present invention can be applied even to other communica-
tion systems having the similar technical background and
channel format, with a slight modification, without departing
from the spirit and scope of the present invention. For
example, the present invention can be applied to the multi-
carrier High Speed Packet Access (HSPA) supporting carrier
aggregation.

[0038] FIG.1 is a diagram illustrating a principle of carrier
aggregation for use in a cellular communication system
according to an exemplary embodiment of the present
invention.

[0039] FIG. 1 shows an exemplary case of an LTE-A
system in which three component carriers are aggregated in
each of uplink and downlink. In the present disclosure, the
term ‘uplink’ denotes the radio link for a User Equipment
(UE) or Mobile Station (MS) to transmit data and/or control
signal to an evolved Node B (eNB) or Base Station (BS), and
the term ‘downlink’ denotes the radio link for the eNB or BS
to transmit data and/or control signals to the UE or MS.
Among the aggregated component carriers, a representative
carrier is selected as a primary carrier or Primary Compo-
nent Carrier (PCC) or anchor component carrier. A compo-
nent carrier not selected as a primary carrier is referred to as
a secondary carrier or a Secondary Component Carrier
(SCC) or a non-anchor component carrier. The eNB notifies
the UE of the component carrier to be configured as the
primary carrier via higher layer signaling. It is assumed that
the number of component carriers to be aggregated is
configured by higher layer signaling.

[0040] In the case of downlink, the initial system infor-
mation or higher layer signaling is transmitted on the
component carrier configured as the primary carrier, and the
primary carrier can be a reference component carrier for
controlling mobility of the UE. In case of uplink, the
component carrier on which the control channels carrying
Hybrid Automatic Repeat Request-Acknowledgement
(HARQ-ACK) or Channel Quality Indication (CQI) of the
UE can be selected as the uplink primary carrier.

[0041] Referring to FIG. 1, three component carriers are
aggregated for uplink 110 and downlink 120 respectively,
and the downlink component carrier 1 and the uplink
component carrier 1 are configured as the uplink and down-
link primary carriers respectively. Although the uplink com-
ponent carriers and the downlink component carriers are
configured symmetrically in number (symmetric carrier
aggregation) in FIG. 1, the numbers of the aggregated uplink
and downlink component carriers can differ from each other
(asymmetric carrier aggregation).

[0042] The Channel State Information (CSI) includes
Channel Quality Indicator (CQI), Precoding Matrix Indica-
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tor (PMI), Rank Indicator (RI), and downlink channel coef-
ficient. If there is no data to be transmitted in uplink, the UE
transmits the CSI through Physical Uplink Control Channel
(PUCCH) and, otherwise if there is data to be transmitted in
uplink, transmits the CSI through Physical Uplink Shared
Channel (PUSCH). The eNB sets the Modulation and Cod-
ing Scheme (MCS) for transmitting data to an appropriate
value based on the CQI transmitted by the UE so as to fulfill
a predetermined reception performance for the data.

[0043] CQI denotes the Signal to Interference and Noise
Ratio (SINR) of a system bandwidth (wideband) or partial
bandwidth (subband) and is typically expressed in the form
of MCS for satisfying a predetermined data reception per-
formance. PMI/RI provides precoding and rank information
used for data transmission of the eNB using multiple anten-
nas in the system supporting Multiple Input Multiple Output
(MIMO). In the case of the signal indicating the downlink
channel coefficient, it provides more detailed channel status
information as compared to the CSI but increases uplink
overhead.

[0044] In order to transmit the CSI to the eNB, the UE is
informed about the CSI configuration information such as
reporting mode on how to feed back which information,
resource to be used for transmission, and transmission cycle
by higher layer signaling from the eNB in advance.

[0045] Exemplary embodiments of the present invention
are to improve the system performance by guaranteeing
avoidance of conflicts of the CSI transmission timings on the
individual component carriers in the wireless communica-
tion system supporting wider bandwidth by carrier aggre-
gation. In a case where the conflict of the CSI transmission
timings on the component carriers is unavoidable, the UE
compresses the CSI to be transmitted.

[0046] A description is made of the CSI transmission
method for the system supporting carrier aggregation
according to exemplary embodiments of the present inven-
tion.

[0047] FIG. 2 is a flowchart illustrating a procedure of an
eNB for supporting a CSI transmission method in a cellular
communication system according to an exemplary embodi-
ment of the present invention.

[0048] Referring to FIG. 2, the eNB generates the CSI
configuration information for the UE at step 202. That is, the
eNB generates the CSI configuration information for deter-
mining the CSI transmission timings of the individual com-
ponent carriers that are aggregated for the UE. At this time,
the eNB can assign a CSI transmission pattern to the UE and
generates the CSI configuration information corresponding
to the CSI transmission pattern. That is, the eNB assigns the
CSI transmission pattern to the UE for avoiding conflict of
the CSIs of the component carriers. Here, the CSI configu-
ration information can include at least one of a transmission
period of the CSI transmission pattern arranging transmis-
sion timings of the CSIs of component carriers, an interval
between the start point of the transmission period and the
initial transmission time point of the CSI in the transmission
period, an interval between CSls in the transmission period,
and the transmission time point per CSI in the transmission
period. The CSI configuration information can be prepared
differently depending on the exemplary embodiment of the
present invention and detailed descriptions are made later of
the CSI configuration information according to the exem-
plary embodiments of the present invention.
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[0049] Next, the eNB transmits the CSI configuration
information to the UE at step 204. At this time, the CSI
configuration information can be transmitted via higher
layer signaling. Afterward, the eNB receives CSI per com-
ponent carrier from the eNB at step 206. At this time, the
eNB receives the CSIs at the predetermined transmission
timings according to the CSI transmission pattern deter-
mined by the CSI configuration information.

[0050] FIG. 3 is a flowchart illustrating a procedure of a
UE for transmitting CSIs in a cellular communication sys-
tem according to an exemplary embodiment of the present
invention.

[0051] Referring to FIG. 3, the UE acquires the CSI
configuration information from the eNB at step 302. The
CSI configuration information is of multiple component
carriers aggregated. The UE determines the CSI transmis-
sion pattern at step 304 by analyzing the CSI configuration
information. The CSI transmission pattern is composed of
the transmission time points of the CSIs of component
carriers. The CSI transmission pattern is designed such that
the CSIs of the component carriers do not conflict with each
other. The UE can determine the CSI transmission pattern in
various structures according to the exemplary embodiments
of the present invention, and a detailed description is made
later of the CSI transmission pattern. Next, the UE transmits
CSIs to the eNB according to the CSI transmission pattern
at step 306. That is, the UE transmits the CSIs at the
corresponding transmission time points according to the CSI
transmission pattern. At this time, the UE transmits the CSIs
of the component carriers through at least one of the uplink
component carriers. The CSIs of the component carriers are
transmitted so as not to conflict with each other. In a case
where the transmission time points of some CSIs are iden-
tical with each other, the UE can compress the CSIs of the
component carriers through joint coding before transmis-
sion.

First Exemplary Embodiment

[0052] The first exemplary embodiment proposes a
method for avoiding conflict of the transmission time points
of the CSIs for different component carriers that the UE
feeds back to the eNB in LTE-A system. In this exemplary
embodiment, preferred CSI transmission patterns for a UE
are proposed.

[0053] FIG. 4 shows a principle of generating and man-
aging CSI configuration information for avoiding conflict
between transmission time points of CSIs of component
carriers according to a first exemplary embodiment of the
present invention.

[0054] FIG. 4 is depicted in consideration of the wireless
communication system supporting aggregation of up to 5
component carriers of CC1 to CCS. In FIG. 4, the eNB
notifies the UE of the CSI configuration information includ-
ing values of Np, offset, pl, and p2 in advance via higher
layer signaling. The CSI per component carrier can include
at least one of wideband CQI representing the CQI for the
entire bandwidth of each component carrier, subband CQI
representing the CQI for part of the component carrier, PMI,
and RI. The CSI of each component carrier is transmitted in
a subframe. The uplink component carrier for transmitting
the CSI of each downlink component carrier thereon in
notified to the UE in advance by the eNB, and typically the
uplink component carrier corresponding to the downlink
carrier is selected for the CSI transmission.
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[0055] Referring to FIG. 4, the UE configures a set of CSIs
of the component carriers (hereinafter, referred to as a CSI
set) in a specific pattern and transmits the CSI sets repeat-
edly at a predetermined period Np. That is, the UE config-
ures a component carrier CSI set {CSI_CCl 402, CSI_CC2
404, CSI_CC3 406, CSI_CC1 408, CSI_CC4 410, CSI_CC5
412} and transmits the component elements of the CSI set
in sequence. CSI_CC1 402, CSI_CC2 404, CSI_CC3 406,
CSI_CC1 408, CSI_CC4 410, and CSI_CCS5 412 means the
CSIs on CC1, CC2, CC3, CC1, CC4, and CCS respectively.
Here, ‘Np’ denotes the transmission period for the UE to
transmit the CS1 set. In FIG. 4, the parameter ‘offset’ denotes
a number of subframes between the first CSI in the period
Np and the start time point of the period Np. ‘pl.” denotes
the interval between the contiguous CSls in the period Np
and is expressed by a number of subframes. In this exem-
plary embodiment, the CSIs are transmitted at a regular
interval.

[0056] Within the transmission period Np, a specific com-
ponent carrier can be configured to be transmitted more
frequently as compared to other component carriers, so as to
provide more detailed channel status information for the
corresponding component carrier, resulting in improvement
of accuracy. In the exemplary embodiment of FIG. 4, CC1
is assigned a higher priority such that the CSI of the CC1 is
transmitted twice within the transmission period Np. ‘p2’
denotes the interval between the CSI transmission time
points for the component carrier assigned priority within the
period Np and is expressed by a number of subframes. Here,
p2 can be an integer multiple of p1. The eNB notifies the UE
of a number of transmission times of a component carrier
and a number of subframes (p2) between the CSI transmis-
sions for the component carrier within the period P2. pl is
determined by equation (1):

pl=tloor(Np/N_CSI) (€8]

where N_CSI denotes the total number of CSIs transmitted
in the period Np, and floor(x) denotes a maximum integer
less than x. N_CSI is determined by the total number of
component carriers available for the UE and the number of
CSI transmitted additionally within Np. In the exemplary
case of FIG. 4, the CSI for CC1 is transmitted one more time
within the period Np, N_CSI is 6 (N_CSI=5+1=6). Accord-
ingly, if Np=20, pl=floor(20/6)=3.

[0057] The eNB can notify the UE of the transmission
order of the CSIs of component carriers within the period Np
via explicit signaling. In FIG. 4, the CSI transmission order
is {CSI_CC1 402, CSI_CC2 404, CSI_CC3 406, CSI_CC1
408, CSI_CC4 410, CSI_CC5 412}.

[0058] The CSI transmission order can be determined
based on the frequencies of the component carriers, e.g.,
ascending order of frequencies. For example, if the frequen-
cies of CC1 to CC5 are CC1<CC2<CC3<CC4<CC(C5, the
CSI transmission order becomes {CSI_CC1 402, CSI_CC2
404, CSI_CC3 406, CSI_CC4 410, CSI_CC5412}.Ina case
where the CC1 is assigned a priority to transmit CSI one
more time, the CSI_CC1 408 is added after p2 frames from
transmission time point of CSI_CC1 402, whereby the final
CSI transmission order becomes {CSI_CC1 402, CSI_CC2
404, CSI_CC3 406, CSI_CC1 408, CSI_CC4 410, CSI_CC5
412}.

[0059] Although the CSI transmission order repeats at
period Np, the transmission patterns of the CSIs for the same
component carriers can be changed in every Np. For
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example, the CSI_CC1 402 transmitted at the first period can
carry the wideband CQI of the CC1 while the CSI_CC1 408
transmitted at the second period carries the subband CQI of
the CC1.

[0060] In order to transmit Np, offset, pl, and p2 as the
CSI configuration information, the eNB takes account of the
information on the number of component carriers aggre-
gated for the corresponding UE, priority assigned to a
component carrier, resource allocated for CSI transmission
within the system, and uplink component carrier for CSI
transmission.

[0061] The first exemplary embodiment can be modified
in various manners.

[0062] FIG. 5 is a diagram illustrating a principle of
avoiding conflict between the transmission time points of
CSlIs of component carriers according to a modification of
the first exemplary embodiment of the present invention.
[0063] Referring to FIG. 5, the CSIs of the component
carriers are transmitted evenly without any priority order
within the period Np. In the exemplary embodiment of FIG.
5, five component carriers CC1 to CCS5 are used for the UE,
the transmission period Np is 30 subframes, and CSI of each
component carrier is transmitted once within Np (i.e.,
N_CSI=5). In this case, pl=floor(20/5)=4. The CSI trans-
mission order for the component carriers within Np becomes
{CSI_CC1 502, CSI_CC2 504, CSI_CC3 506, CSI_CC4
508, CSI_CC5 510}, the CSI_CC1 502 transmitted first in
the transmission period Np is distant as many as 1 subframe
(offset=1) from the start point of the transmission period Np.
[0064] FIG. 6 is a diagram illustrating a principle of
avoiding conflict between transmission time points of CSIs
of component carriers according to another modified
example of the first exemplary embodiment of the present
invention.

[0065] Referring to FIG. 6, the CSI transmission time
point of each component carrier can be placed a certain
subframe within the transmission period Np. That is, the
interval between the CSI transmission time points for the
component carriers can vary, in contrast to the constant pl
in the cases of FIGS. 4 and 5. The eNB can notify the UE
of'the component carriers of which CSIs are transmitted and
the transmission time points of the CSIs via explicit signal-
ing. For example, if Np=20 and 5 component carriers are
used for the UE, the eNB can notify the UE of the trans-
mission time point of the CSIs of the component carriers
within the transmission period Np as follows:

[0066] CSI_CCI1 (602, 608)={0, 9}, CSI_CC2 (604, 610)
={2,12}, CSI_CC3 (606)={6}, CSI_CC4 (612)={14}, CSI_
CC5 (614)={18}

[0067] That is, the eNB informs of the transmission time
points of the CSIs of component carriers with absolute
values within the transmission period Np. For example, the
eNB can inform that the CSI for component carrier 1 is
transmitted in subframe#0 602 and subframe#9 608 within
the transmission period Np. Since the CSI transmission time
points are explicitly informed to the UE in the exemplary
embodiment of FIG. 6, there is no need of the offset used in
the exemplary embodiments of FIGS. 4 and 5.

[0068] As an exemplary modification of the component
carrier CSI transmission position signaling method, it is
possible to signal in the form of a bitmap having a length
equal to the transmission period Np as follows:

[0069] CSI_CC1(602, 608)={1,0,0,0,0,0,0,0,0,1,0,
0,0,0,0,0,0,0,0, 0},
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[0070] CSI_CC2(604, 610)={0,0,1,0,0,0,0,0,0,0, 0,
0,1,0,0,0,0,0,0, 0},

[0071] CSI_CC3(606)={0,0,0,0,0,0,1,0,0,0,0,0,0,
0,0,0,0, 0,0, 0},

[0072] CSI_CC4(612)={0,0,0,0,0,0,0,0,0,0,0,0,0,
0,1,0,0,0,0, 0},

[0073] CSI_CC5(614)={0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,1, 0}

[0074] In bitmap signaling, each bit indicates the number
of a subframe within the transmission period Np, i.e., the bit
set to 1 indicates CSI transmission and the bit set to 0
indicates no CSI transmission in that subframe. For
example, the CSI_CC2 604 and 610 for the component
carrier##2 are transmitted in subframe#2 and subframe#12
within the transmission period Np.

Second Exemplary Embodiment

[0075] The second exemplary embodiment proposes
another method for avoiding conflict of the transmission
time points of the CSIs for different component carriers that
the UE feeds back to the eNB in LTE-A system. In this
exemplary embodiment, preferred CSI transmission patterns
for a UE are proposed.

[0076] FIG. 7 is a diagram illustrating a principle of
avoiding conflict between transmission time points of CSIs
of component carriers in a CSI transmission method accord-
ing to a second exemplary embodiment of the present
invention.

[0077] In the exemplary embodiment of FIG. 7, the CSI
transmission time points for the individual component car-
riers are configured as bursty as possible in contiguous Tx on
periods within the transmission period Np. In this manner,
the eNB scheduler concentrates the CSI transmission time
points of the component carriers on a position to improve
scheduling efficiency, and the UE reduces the number of the
on/off operations of the UE transmitter so as to improve
battery efficiency. The CSI for each component carrier is
transmitted once in a subframe.

[0078] Referring to the exemplary embodiment of FIG. 7,
CSI_CC1 702, CSI_CC2 704, SI CC3 706, CSI_CC4 708,
and CSI_CCS5 710 are carried contiguously in the respective
subframe#1, subframe#2, subframe#3, subframe#4, and
subframe#5 within the transmission period Np, and CSI_
CC1 712 and CSI_CC2 714 are assigned priority to be
contiguously transmitted in subframe#10 and subframe#11.
The CSI transmission time point of each component carrier
within the transmission period Np is determined by the eNB
as described with reference to FIG. 6 and notified to the UE.

[0079] FIG. 8 is a diagram illustrating a principle of
avoiding conflict between transmission time points of CSIs
of component carriers according to a modified example of
the second exemplary embodiment of the present invention.

[0080] In FIG. 8, the eNB performs joint coding on
CSI_CC1, CSI_CC2, CSI_CC3, CSI_CC4, and CSI_CC5
such that the CSIs combined into CSI_PCC 802 are trans-
mitted simultaneously in subframe#1, and also performs
joint coding on the CSI_CC1 and CSI_CC?2 assigned prior-
ity such that the CSIs combined into CSI_NCC 804 are
transmitted simultaneously in subframe#10. The CSI_PCC
802 and CSI_NCC 804 are identical with each other in
format and signaled to the UE by the eNB in advance. The
total number of bits for CSIs that can be transmitted simul-
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taneously as CSI_PCC 802 in subframe#1 can be limited,
and FIG. 9 shows the CSI transmission procedure of the UE
in such a case.

[0081] FIG. 9 is a flowchart illustrating a procedure for
transmitting CSIs for aggregated component carriers accord-
ing to a modified example of the second exemplary embodi-
ment of the present invention.

[0082] FIG. 9 can be used for explaining steps 304 and
306 of FIG. 3.
[0083] Referring to FIG. 9, the UE acquires the CSI

configuration information from the eNB at step 902. The
CSI configuration information includes Np, offset, CSI
transmission time points of individual component carriers,
and priorities of the component carriers. The CSI configu-
ration information can be generated for each or all of the
component carriers. After acquiring the CSI configuration
information, the UE determines whether the CSI configu-
ration information indicates simultaneous transmission of
CSIs for multiple component carriers in current subframe#k
at step 904. That is, the UE predicts whether the CSI
transmission time points will conflict with each other.
[0084] Ifthe CSI configuration information indicates mul-
tiple component carriers CSI transmission for simultaneous
transmission of CSIs in current subframe#k at step 904, the
UE calculates a total number of CSI bits for all of the
component carriers to be transmitted simultaneously in the
subframe#k and compares the total number of CSI bits with
a predetermined value N at step 906. If the total number of
CSI bits is equal to or less than N, the procedure goes to step
908 and, otherwise, step 910. N denotes a maximum number
of CSI bits that can be transmitted simultaneously by the UE
in a subframe. At step 908, the UE performs joint coding on
the CSIs of the component carries configured to be trans-
mitted simultaneously in the subframe#k and transmits the
joint coded CSIs. At step 910, the UE transmits only the
CSIs of the component carriers having highest priorities, but
not the CSIs of the component carriers having lower priori-
ties.

[0085] If the CSI configuration information indicates
single component carrier CSI transmission rather than mul-
tiple component carriers CSI transmission at step 904, the
UE transmits the CSI of the corresponding component
carrier at step 912. At this time, the UE can transmit the CSI
according to the CSI transmission pattern as shown in FIG.
7. The UE can also transmit the CSI according to one of the
CSI transmission patterns as shown in FIGS. 4 to 6.

Third Exemplary Embodiment

[0086] The third exemplary embodiment proposes a
method for transmitting a total number of CSI bits in
compressed format when the transmissions of the CSIs fed
back to the eNB are overlapped at a time point. Here, the
maximum number of control information bits N that the UE
can transmit in a subframe is limited and, in the case of an
LTE system, the maximum number of bits N available for
transmission of PUCCH is 13.

[0087] FIG. 10 is a diagram illustrating a data format of
CSIs for component carriers for use in a CSI transmission
method according to a third exemplary embodiment of the
present invention.

[0088] Referring to FIG. 10, the UE transmits the multiple
CSIs (i.e., CSI_CC1 1002, CSI_CC2 1004, CSI_CC3 1006,
CSI_CC4 1008, and CSI_CCS5 1010) in the current frames.
Among CSI_CC1 1002, CSI_CC2 1004, CSI_CC3 1006,
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CSI_CC4 1008, and CSI_CCS5 1010, the CSI for a prede-
termined reference component carrier is expressed with kl
bits, and the rest of component carriers CSls are expressed
with k2 bits of the difference value (hereinafter, referred to
as differential CSI of component carrier) with the CSI of the
reference component carrier. The eNB notifies the UE of the
reference component carrier determined in advance. k1>k2
and a total number of CSI bits for all component carriers
transmitted in the current subframe is equal to or less than
the maximum number of bits, N, of control information that
the UE can transmit in a subframe. Typically, k1 is 4 bits,
and k2 is 2 bits. The differential CSI of the component
carrier that is expressed by 2 bits calculated as above has the
meanings as shown in table 1. For example, if the differential
CSI of a certain component carrier is 2, the means that the
CSI of the component carrier is greater than the CSI of the
reference component carrier by as much as 2 or more.

TABLE 1
Differential CSI of component
carrier Meaning
0 0
1 1
2 >=2
3 <=-1

[0089] Although the differential CSI of the component
carrier is expressed with 2 bits in this exemplary embodi-
ment, the present invention is not limited thereto. That is, as
the eNB notifies the UE via higher layer signaling, the
differential CSI of the component carrier can be expressed
with 4 bits. FIG. 10 shows the case where the component
carrierfl is configured as the reference component carrier
such that its CSI is expressed with k1 bits and each of the
CSIs of the remaining component carrier##2, component
carrier#3, component carrier#4, and component carrier#5 is
expressed with 2 k bits as differential CSI so as to be
joint-coded and then transmitted in the same subframe.

[0090] The CSI of the reference component carrier and the
differential CSIs of the not-reference component carriers are
joint-coded into the control information, and the positions of
the CSI and differential CSIs of the respective component
carriers are notified to the UE via explicit signaling of the
eNB. Also, the CSI transmission order can be determined
based on the frequencies of the component carriers, e.g., an
ascending order of frequencies. In FIG. 10, the control
information is configured in the order of CSI_CC1 1002,
differential CSI_CC2 1004, differential CSI_CC3 1006,
differential CSI_CC4 1008, and differential CSI_CC5 1010.
At this time, the contents of the CSIs of the component
carriers should be identical with each other. For example, the
wideband CQI of the component carrier 1 is transmitted on
CSI_CC1 1002, the UE should transmit the wideband CQls
of'the component carrier 2, component carrier 3, component
carrier 4, and component carrier 5 through differential
CSI_CC2 1004, differential CSI_CC3 1006, differential
CSI_CC4 1008, and differential CSI_CCS5 1010.

[0091] The third exemplary embodiment can be modified
in various manners.

[0092] FIG. 11 is a diagram illustrating a data format of
CSlIs for component carriers for use in a CSI transmission
method according to a modified example of the third exem-
plary embodiment of the present invention.
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[0093] Referring to FIG. 11, two different frequency bands
are assigned to the UE. The frequency band 1 1110 includes
component carrier 1 and component carrier 2, and the
frequency band 2 1112 includes component carrier 3 and
component carrier 4. The difference between the CSIs of the
two frequency bands is likely to be so great that, if the
differential CSI is calculated between the component carri-
ers belonging to different frequency bands, the CSIs are
likely to be incorrect. In this case, it is done to select the
reference component carrier per frequency band and express
each of the CSIs of the reference component carriers with k1
bits and the differential CSI of the non-reference component
carrier in the same frequency band with k2 bits.

[0094] That is, the UE configures the component carrier 1
as the reference component carrier in the frequency band 1
1110 and the component carrier 3 as the reference compo-
nent carrier in the frequency band 2 1112 and generates the
differential CSI of the component carrier 2 with respect to
the component carrier 1 and the differential CSI of the
component carrier 4 with respect to component carrier 3.
Next, the UE configures the control information in an order
of CSI_CC1 1102, differential CSI_CC2 1104, CSI_CC3
1106, and differential CSI_CC4 1108, and performs joint
coding into the same subframe. The total number of bits of
the CSIs of the component carriers in the current subframe
is equal to or less than the maximum number of bits, N, of
the control information that the UE can transmit in one
subframe. The reference component carriers of the respec-
tive frequency bands are notified to the UE in advance.
Similar to the case of FIG. 10, the position of CSI or
differential CSI of each component carrier is notified to the
UE by the eNB via explicit signaling or known to the UE
implicitly according to the frequencies of the component
carriers, e.g., according to an ascending order of frequencies.
[0095] Although the control information is established by
a group composed of at least two component carriers in FIG.
11, the present invention is not limited thereto. That is, the
control information can be established by a group composed
of at least two component carriers according to the content
of the CSI per component carrier. For example, in a case
where the CSI_CC1 and CSI_CC3 carry the PMIs of the
component carrier 1 and component carrier 3 respectively
and the CSI_CC2 and CSI_CC4 carry the CQIls of the
component carrier 2 and component carrier 4 respectively,
the UE makes a group of CSI_CC1 and CSI_CC3 and
another group of CSI_CC2 and CSI_CC4. At this time, the
UE configures one of the component carriers 1 and 3 and one
of the component carriers 2 and 4 as the reference compo-
nent carriers of the respective groups.

[0096] FIG. 12 is a diagram illustrating a data format of
CSIs for component carriers for use in a CSI transmission
method according to another modified example of the third
exemplary embodiment of the present invention.

[0097] Referring to FIG. 12, the frequency band 1 1206 is
composed of component carrier 1 and component carrier 2,
and the frequency band 2 1208 is composed of component
carrier 3 and component carrier 4. In a case where the
difference between channel status information of the com-
ponent carriers in the same frequency band, it is advanta-
geous to transmit a value represented by k1 bits for indi-
cating the CSIs of all of the component carriers constituting
the frequency band, rather than transmit all of the CSIs of the
respective component carriers, thereby reducing control
information overhead. In the exemplary embodiment of FIG.
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12, the CSIs of the component carriers 1 and 2 constituting
the frequency band 1 1206 are indicated by a value of kl
bits, the CSIs of the component carriers 3 and 4 constituting
the frequency band 2 are indicated by a value of'k1 bits, and
the values are joint-coded into control information to be
transmitted in the same subframe. The total number of CSI
bits transmitted in the current subframe is equal to or less
than the maximum number of bits, N, of the control infor-
mation that can be transmitted by the UE in one subframe.
The positions of the CSIs for the respective frequency bands
are notified to the UE by the eNB via explicit signaling or
known to the UE implicitly according to the frequencies of
the frequency bands assigned for the UE, e.g., ascending
order of frequencies.

Fourth Exemplary Embodiment

[0098] The fourth exemplary embodiment proposes a
method for the UE to feed back the CSIs of component
carriers as their transmission time points are overlapped with
the transmission time points of other control information.
Although the description is directed to the case where the
other control information is Acknowledgement/Negative
Acknowledgement (ACK/NACK), the present invention is
not limited thereto. In this exemplary embodiment, the
method for transmitting the CSI and ACK/NACK is
described with reference to FIG. 13.

[0099] FIG. 13 is a flowchart illustrating a procedure for
transmitting CSIs and ACK/NACK according to a fourth
exemplary embodiment of the present invention.

[0100] The procedure depicted in FIG. 3 can be applied to
step 306 of FIG. 3.

[0101] Referring to FIG. 13, the UE calculates the CSI
value of the component carrier to be transmitted in
subframe#k according to predetermined CSI configuration
information at step 1302. The CSI value can be of the CSI
for one component carrier or the CSIs of multiple compo-
nent carriers. Next, the UE determines whether to transmit
ACK/NACK in subframe#k along with the CSI at step 1304.
The ACK/NACK is fed back to the eNB in subframe#k,
when downlink data is received in subframe#(k-n), in order
to notify whether the downlink data is erroneous. Typically,
n is 4 in an LTE system.

[0102] If there is no ACK/NACK to be transmitted in
subframe#k, the UE transmits the CSI at step 1306. At this
time, the CSI can be transmitted in a predetermined CSI
pattern as described in the above-described exemplary
embodiments.

[0103] Otherwise, if it is determined that there is ACK/
NACK to be transmitted in subframe#k at step 1304, the UE
determines the ACK/NACK transmission scheme at step
1308. At this time, the UE can use one of the two ACK/
NACK transmission schemes according to the number of
ACK/NACK bits to be transmitted. The number of ACK/
NACK bits is determined according to the number of
downlink component carriers and whether to use MIMO.
For example, if the eNB transmits data using two downlink
component carriers and if a MIMO scheme generates two
codewords per component carrier, a total of 4 (2x2) data
streams exist and thus the UE feeds back a total of 4 bits of
ACK/NACK (1 bit per data stream) to the eNB. If the
number of ACK/NACK bits is equal to or less than a
predetermined number of bits J, the UE selects type 1
ACK/NACK transmission scheme, and otherwise selects
type 2 ACK/NACK transmission scheme. The type 1 ACK/
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NACK transmission scheme is the combination of the
ACK/NACK transmission resource assigned to the UE and
constellation point of modulation symbol and can be a
channel selection scheme expressing the ACK/NACK to be
transmitted by the UE. The type 2 ACK/NACK transmission
scheme is to perform joint coding on the ACK/NACK bits
to be transmitted by the UE.

[0104] If the type 1 ACK/NACK transmission scheme is
selected at step 1308, the UE transmits the ACK/NACK in
subframe#k according to the type 1 ACK/NACK transmis-
sion scheme without transmission of CSI at step 1310. For
example, when the ACK/NACK transmission scheme fol-
lows format 3, the UE drops the CSI and transmits only
ACK/NACK.

[0105] If the type 2 ACK/NACK transmission scheme is
selected at step 1308, the UE determines whether the total
number of ACK/NACK and CSI bits to be transmitted is
greater than a predetermined number of bits K at step 1312.
That is, when the ACK/NACK transmission scheme follows
a method other than format 3, e.g., format 1 or channel
selection, the UE checks whether the ACK/NACK is com-
posed of multiple bits or a single bit. If the total number of
ACK/NACK and CSI bits to be transmitted is greater than
a predetermined number of bits K, the UE transmits the
ACK/NACK according to the type 2 ACK/NACK transmis-
sion scheme without CSI transmission at step 1314. That is,
if ACK/NACK is composed of multiple bits, the UE drops
the CSI and transmits only ACK/ANCK. If the total number
of ACK/NACK and CSI bits to be transmitted is equal to or
less than the predetermined number of bits K, the UE
performs joint coding on ACK/NACK and CSI and trans-
mits the joint-coded ACK/NACK and CSI at step 1316. That
is, if ACK/NACK is composed of a single bit, the UE
performs joint coding on the ACK/NACK and CSI to be
transmitted.

[0106] FIG. 14 is a block diagram illustrating a configu-
ration of a UE for transmitting CSI on PUCCH according to
an exemplary embodiment of the present invention.

[0107] Referring to FIG. 14, the UE includes an Uplink
Control Information (UCI) generator 1402, a PUCCH for-
matter 1404, a Resource Element (RE) mapper 1406, an
Inverse Fast Fourier Transform (IFFT) processor 1408, an
Intermediate Frequency (IF)/Radio Frequency (RF) proces-
sor 1410, and a CSI controller 1412.

[0108] The UCI generator 1402 generates uplink control
information to be transmitted. The PUCCH formatter 1404
performs channel coding and modulation on the data to be
suitable for PUCCH transmission. The RE mapper 1406
maps the signal to be transmitted to REs. Here, the UCI
includes CSI indicating channel status and/or ACK/NACK
on the received data. The IFFT processor 1408 and the IF/RF
processor 1410 process the signal output by the RE mapper
1406 and transmit the signal to the eNB. The CSI controller
1412 acquires the information on the CSI transmission time
points for individual component carriers from the CSI
configuration information 1414 provided by the eNB and
controls the UCI generator 1402 to generate and transmit the
CSIs at configured time points.

[0109] That is, the CSI controller 1412 receives the CSI
configuration information 1414 for aggregated component
carriers from the eNB. The CSI controller 1412 analyzes the
CSI configuration information 1414 to determine the CSI
transmission pattern composed of CSI transmission time
points of the component carriers. Here, the CSI controller
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1412 can configure the CSI transmission pattern in which
the CSI transmission time point of at least one of the
component carriers repeats. The UCI generator 1402 trans-
mits the CSIs at the corresponding transmission time points
according to the CSI transmission pattern under the control
of the CSI controller 1412. In a case where there are CSIs
having the same transmission time points, the PUCCH
formatter 1404 performs joint coding on the CSIs of the
component carriers so as to be transmitted as compressed.

[0110] FIG. 15 is a block diagram illustrating a configu-
ration of an eNB for receiving CSIs in PUCCH according to
an exemplary embodiment of the present invention.

[0111] Referring to FIG. 15, the eNB includes an RF/IF
processor 1502, a Fast Fourier Transform (FFT) processor
1504, an RE demapper 1506, a PUCCH processor 1508, an
eNB scheduler 1510, and a CSI controller 1512.

[0112] The RF/IF processor 1502 performs RF/IF process-
ing on the signal received from the UE. The FFT processor
1504 performs FFT processing on the output signal of the
RF/IF processor 1502. The PUCCH processor 1508 per-
forms signal processing according to whether the type of the
UCT included in the PUCCH transmitted by the UE is CSI
or ACK/NACK, and includes a decoder and demodulator
(not shown). The eNB scheduler 1510 makes scheduling and
transmission format decisions based on the CSI and/or
ACK/NACK received from the PUCCH processor 1508 and
controls an eNB transmitter 1514. The CSI controller 1512
receives the CSI configuration information of each UE from
the eNB scheduler 1510 and controls the PUCCH processor
1508 to perform signal processing on the UCI to be received.

[0113] That is, the eNB scheduler 1510 generates the CSI
configuration information for the UE to determine CSI
transmission time points of individual component carriers
aggregated for data transmission. The eNB scheduler 1510
transmits the CSI configuration information to the UE by
means of the eNB transmitter 1514. The CSI controller 1512
controls to receive the CSIs transmitted by the UE at the
corresponding CSI transmission time points. The PUCCH
processor 1508 processes the CSIs under the control of the
CSI controller 1512.

[0114] FIG. 16 is a block diagram illustrating a configu-
ration of a UE for transmitting CSIs in PUSCH according to
an exemplary embodiment of the present invention.

[0115] Referring to FIG. 16, the UE includes a data buffer
1602, a UCI generator 1604, a channel coder 1606, a
modulator 1608, a Discrete Fourier Transform (DFT) pro-
cessor 1610, an RE mapper 1612, an IFFT processor 1614,
an IF/RF processor 1616, and a CSI controller 1618.

[0116] The data buffer 1602 performs buffering of the data
to be transmitted by the UE in uplink. The UCI generator
1604 generates uplink control information. The channel
coder 1606 adds error correction capability to the data and
UCI. The modulator 1608 modulates the data and UCI into
modulation symbols. The DFT processor 1610 performs
DFT processing on the transmit signal. The RE mapper 1612
maps the DFT output to REs. The IFFT processor 1614 and
the IF/RF processor 1616 process the signal output from the
RE mapper 1612 so as to be transmitted to the UE. The UCI
includes the CSI indicating channel status and/or ACK/
NACK on the data received from the eNB. The UCI and data
are transmitted to the eNB in PUSCH. The CSI controller
1618 acquires CSI configuration information 1620 on the
CSI transmission points of individual component carriers
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and controls the UCI generator 1604 to generate and trans-
mit CSI at corresponding CSI transmission time points.
[0117] That is, the CSI controller 1618 receives the CSI
configuration information 1620 for aggregated component
carriers from the eNB. The CSI controller 1618 analyzes the
CSI configuration information 1620 to determine the CSI
transmission pattern composed of CSI transmission time
points of the component carriers. Here, the CSI controller
1618 can configure the CSI transmission pattern in which
the CSI transmission time point of at least one of the
component carriers repeats. The UCI generator 1604 trans-
mits the CSIs at the corresponding transmission time points
according to the CSI transmission pattern under the control
of the CSI controller 1618. In a case where there are CSIs
having the same transmission time points, the channel coder
1606 performs joint coding on the CSIs of the component
carriers so as to be transmitted as compressed.

[0118] FIG. 17 is a block diagram illustrating a configu-
ration of an eNB for receiving CSIs in PUSCH according to
an exemplary embodiment of the present invention.

[0119] Referring to FIG. 17, the eNB includes an RF/IF
processor 1702, an FFT processor 1704, an RE demapper
1706, a PUSCH processor 1708, an eNB scheduler 1710,
and a CSI controller 1712.

[0120] The RF/IF processor 1702 performs RF/IF process-
ing on the signal received from the UE. The FFT processor
1704 performs FFT processing on the output signal of the
RF/IF processor 1702. The PUSCH processor 1708 per-
forms signal processing according to the data, CSI, and/or
ACK/NACK transmitted by the UE in PUSCH, and includes
a decoder and demodulator (not shown). The eNB scheduler
1710 makes scheduling and transmission format decisions
based on the CSI and/or ACK/NACK received from the
PUSCH processor 1708 and controls an eNB transmitter
1714. The CSI controller 1712 receives the CSI configura-
tion information of each UE from the eNB scheduler 1710
and controls the PUSCH processor 1708 to perform signal
processing on the UCI to be received.

[0121] That is, the eNB scheduler 1710 generates the CSI
configuration information for the UE to determine CSI
transmission time points of individual component carriers
aggregated for data transmission. The eNB scheduler 1710
transmits the CSI configuration information to the UE by
means of the eNB transmitter 1714. The CSI controller 1712
controls to receive the CSIs transmitted by the UE at the
corresponding CSI transmission time points. The PUSCH
processor 1708 processes the CSIs under the control of the
CSI controller 1712.

[0122] While the invention has been shown and described
with reference to certain exemplary embodiments thereof, it
will be understood by those skilled in the art that various
changes in form and details may be made therein without
departing from the spirit and scope of the invention as
defined in the appended claims and their equivalents.

What is claimed is:

1. A method for transmitting channel state information
(CSI) by a terminal in a wireless communication system, the
method comprising:

identifying a number of bits of a CSI to be transmitted in

a transmission time interval (TTI);
comparing the number of bits of the CSI with a value;
omitting a part of the CSI based on a priority order for the
CS], in case that the number of bits of the CSI is larger
than the value; and
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transmitting, to a base station, a report of the CSI by

omitting the part of the CSI.

2. The method of claim 1, wherein the part of the CSI is
omitted beginning with a lowest priority level until the
number of bits of the CSI less than or equal to the value.

3. The method of claim 1, wherein the report of the CSI
is transmitted without omitting the part of the CSI, in case
that the number of bits of the CSI is less than or equal to the
value.

4. The method of claim 1, further comprising receiving,
from the base station, a message configuring the report of the
CSI,

wherein the message includes information associated with

the priority order.

5. The method of claim 1, wherein the report of the CSI
is transmitted on a physical uplink control channel
(PUCCH).

6. A method of receiving channel state information (CSI)
by a base station in a wireless communication system, the
method comprising:

transmitting, to a terminal, a message configuring a report

of a CSI; and

receiving, from the terminal, the report of the CSI,

wherein a number of bits of the CSI to be transmitted in

a transmission time interval (TTI) is compared with a
value, and

wherein a part of the CSI is omitted based on a priority

order for the CSI, in case that the number of bits of the
CSI is larger than the value.

7. The method of claim 6, wherein the part of the CSI is
omitted beginning with a lowest priority level until the
number of bits of the CSI less than or equal to the value.

8. The method of claim 6, wherein the report of the CSI
is received without omitting the part of the CSI, in case that
the number of bits of the CSI is less than or equal to the
value.

9. The method of claim 6, wherein the message includes
information associated with the priority order.

10. The method of claim 6, wherein the report of the CSI
is received on a physical uplink control channel (PUCCH).

11. A terminal of transmitting channel state information
(CSI) in a wireless communication system, the terminal
comprising:

a transceiver configured to transmit and receive a signal;

and

a controller configured to:

identify a number of bits of a CSI to be transmitted in
a transmission time interval (TTI),

compare the number of bits of the CSI with a value,

omit a part of the CSI based on a priority order for the
CSI, in case that the number of bits of the CSI is
larger than the value, and

transmit, to a base station, a report of the CSI by
omitting the part of the CSI.

12. The terminal of claim 11, wherein the part of the CSI
is omitted beginning with a lowest priority level until the
number of bits of the CSI less than or equal to the value.

13. The terminal of claim 11, wherein the report of the CSI
is transmitted without omitting the part of the CSI, in case
that the number of bits of the CSI is less than or equal to the
value.
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14. The terminal of claim 11,

wherein the controller is further configured to receive,
from the base station, a message configuring the report
of the CSI, and

wherein the message includes information associated with

the priority order.

15. The terminal of claim 11, wherein the report of the CSI
is transmitted on a physical uplink control channel
(PUCCH).

16. A base station of receiving channel state information
(CSI) in a wireless communication system, the base station
comprising:

a transceiver configured to transmit and receive a signal;

and

a controller configured to:

transmit, to a terminal, a message configuring a report
of a CSI, and
receive, from the terminal, the report of the CSI,
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wherein a number of bits of the CSI to be transmitted in
a transmission time interval (TTI) is compared with a
value, and

wherein a part of the CSI is omitted based on a priority

order for the CSI, in case that the number of bits of the
CSI is larger than the value.

17. The base station of claim 16, wherein the part of the
CSI is omitted beginning with a lowest priority level until
the number of bits of the CSI less than or equal to the value.

18. The base station of claim 16, wherein the report of the
CSI is received without omitting the part of the CS]I, in case
that the number of bits of the CSI is less than or equal to the
value.

19. The base station of claim 16, wherein the message
includes information associated with the priority order.

20. The base station of claim 16, wherein the report of the
CSI is received on a physical uplink control channel
(PUCCH).



