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FIG. 13
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METHOD FOR TRANSMITTING CONTROL
INFORMATION AND APPARATUS FOR
SAME

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 non provisional application is a National Stage entry
under U.S.C. §371 of International Application No. PCT/

KR2012/004598 filed on Jun. 11, 2012, which claims the
benefit of U.S. Provisional Application Nos. 61/4935,388
filed on Jun. 10, 2011 and 61/554,478 filed on Nov. 1, 2011.
The entire contents of all of the above applications are
hereby incorporated by reference.] This Application is a
Reissue Application of U.S. Pat. No. 9,167,576 issued on
Oct. 20, 2015, which was filed as the National Phase of
PCT/KR2012/004598 on Jun. 11, 2012, which claims the
benefit under 35 U.S.C. § 119(e) to U.S. Provisional Appli-
cation Nos. 61/554,478 filed on Nov. 1, 2011 and 61/495,388
filed on Jun. 10, 2011, 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 for transmitting
control mformation and an apparatus for the same.

BACKGROUND ART

A wireless communication system has been widely devel-
oped to provide various kinds of communication services
such as voice and data. Generally, the wireless communi-
cation system 1s a multiple access system that can support
communication with multiple users by sharing available
system resources (bandwidth, transmission power, etc.).
Examples of the multiple access system include a code
division multiple access (CDMA) system, a frequency divi-
sion multiple access (FDMA) system, a time division mul-
tiple access (TDMA) system, an orthogonal frequency divi-
sion multiple access (OFDMA) system, and a single carrier
frequency division multiple access (SC-FDMA) system.

DISCLOSURE
Technical Problem

An object of the present invention devised to solve the
conventional problem 1s to provide a method for efliciently
transmitting control information i1n a wireless communica-
tion system and an apparatus for the same. Another object of
the present invention 1s to provide a method for efliciently
transmitting uplink control information (for example, chan-
nel state information) and efliciently managing resources for
the uplink control information 1n a system in which a
plurality of carriers or cells are aggregated, and an apparatus
for the same.

It will be appreciated by persons skilled in the art that the
objects that could be achieved with the present invention are
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2

not limited to what has been particularly described herein-
above and the above and other objects that the present

invention could achieve will be more clearly understood
from the following detailed description.

Technical Solution

In one aspect of the present invention, a method for
reporting channel state nformation (CSI) 1 a wireless
communication system that supports carrier aggregation
comprises the steps of configuring a plurality of downlink
component carriers (DL CCs); setting a CSI report mode on
the plurality of DL CCs for each DL CC; and performing an
operation for transmitting CSI in accordance with the CSI
report mode set on each DL CC, wherein, 1f a P-number of
CSIs overlap with one another for the same subframe and a
first condition 1s satisfied, a Q-number of CSIs among the
P-number of CSIs are transmitted through a first physical
channel, and if the P-number of CSIs overlap with one
another for the same subirame and a second condition 1s
satisfied, only an R-number of CSIs among the P-number of
CSI are transmitted through a second physical channel
which 1s different from the first physical channel, R being
smaller than Q.

In another aspect of the present invention, a communica-
tion apparatus configured to report channel state information
(CSI) 1n a wireless communication system that supports
carrier aggregation comprises a radio frequency (RF) unit;
and a processor, wherein the processor configures a plurality
of downlink component carriers (DL CCs), sets a CSI report
mode on the plurality of DL CCs for each DL CC, and
performs an operation for transmitting CSI in accordance
with the CSI report mode set on each DL CC, and 1f a
P-number of CSIs overlap with one another for the same
subirame and a first condition 1s satisfied, a Q-number of
CSIs among the P-number of CSIs are transmitted through
a first physical channel, and if the P-number of CSIs overlap
with one another for the same subirame and a second
condition 1s satisfied, only an R-number of CSIs among the
P-number of CSI are transmitted through a second physical
channel which 1s different from the first physical channel, R
being smaller than Q.

Preferably, the first condition includes that P 1s more than
M, the second condition includes that P 1s less than M, P and
Q are the same as each other, and M 1s the minimum number
of CSIs allowed for simultaneous transmission through the
first physical channel.

Preferably, the first condition includes that P 1s more than
L, the second condition includes that P 1s less than M, P 1s
greater than Q, Q 1s the same as L, L 1s the maximum number
of CSIs allowed for simultaneous transmission through the
first physical channel, and M 1s the minimum number of
CSIs allowed for stmultaneous transmission through the first
physical channel.

Preferably, the first condition includes that a size sum of
the P number of CSIs 1s more than M, the second condition
includes that a size sum of the P number of CSIs 1s less than
M, P 1s the same as Q, R 1s the number of CSIs, which has
the highest priority among the P number of CSIs and a size
sum of CSIs of maximum integer less than S, M 1s a
minimum size of CSI allowed for simultaneous transmission
through the first physical channel, and S 1s an integer less
than M determined 1n accordance with capacity of the
second physical channel.

Preferably, the first condition includes that a size sum of
the P number of CSIs 1s more than L, the second condition
includes that a size sum of the P number of CSIs 1s less than
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M, P 1s greater than Q, Q 1s the number of CSIs, which has
the highest priority among the P number of CSIs and a size
sum ol CSIs of maximum integer less than L, R 1s the

number of CSIs, which has the highest priority among the P
number of CSIs and a size sum of CSIs of maximum integer
less than S, L 15 a maximum size ol CSI allowed {for
simultaneous transmission through the first physical chan-
nel, M 1s a minimum size of CSI allowed for simultaneous

transmission through the first physical channel, and S 1s an
integer less than M determined 1n accordance with capacity
of the second physical channel.

Advantageous Effects

According to the present invention, control mformation
may eiliciently be transmitted 1n the wireless communica-
tion system. In more detail, uplink control information (for
example, channel state information) may ethiciently be trans-
mitted 1n a system where a plurality of carriers or cells are
aggregated, and resources for the uplink control information
may be managed efliciently.

It will be appreciated by persons skilled 1n the art that that
the eflects that could be achieved with the present invention
are not limited to what has been particularly described
hereinabove and other advantages of the present invention
will be more clearly understood from the following detailed
description.

BRIEF DESCRIPTION OF THE

DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are 1ncor-
porated 1in and constitute a part of this application, illustrate
embodiment(s) of the mmvention and together with the
description serve to explain the principle of the invention. In
the drawings:

FIG. 1 1s a diagram 1illustrating physical channels used in
a 3GPP system and a general method for transmitting a
signal using the physical channels;

FIG. 2 1s a diagram 1illustrating a
frame;

FIG. 3 1s a diagram 1illustrating a resource grnid of a
downlink slot;

FIG. 4 1s a diagram 1illustrating a structure of a downlink
subframe:

FIG. 5 1s a diagram 1llustrating a structure of an uplink
subframe;

FIG. 6 1s a diagram 1llustrating a structure of a slot level
of PUCCH formats 1/1a/1b:

FI1G. 7 1s a diagram 1llustrating a structure of a slot level
of PUCCH formats 2/2a/2b:

FIGS. 8 to 11 are diagrams 1illustrating periodic report of
channel state information on a single carrier or cell;

FIG. 12 1s a diagram 1illustrating a carrier aggregation
(CA) communication system;

FIG. 13 1s a diagram 1illustrating cross-carrier scheduling;

FIGS. 14 and 15 are diagrams 1llustrating an enhanced-
PUCCH (E-PUCCH) format (that 1s, PUCCH format 3);

FIG. 16 1s a diagram 1illustrating a procedure of CSI report
according to the related art when a plurality of carriers or
cells are aggregated;

FI1G. 17 1s a diagram 1illustrating a procedure of CSI report
according to the embodiment of the present invention when
a plurality of carriers or cells are aggregated; and

FIG. 18 15 a diagram 1illustrating a base station and a user
equipment, which can be applied to one embodiment of the
present mvention.

structure of a radio

5

10

15

20

25

30

35

40

45

50

55

60

65

4

BEST MODE FOR CARRYING OUT TH.
INVENTION

(L]

The following technology may be used for various wire-
less access technologies such as CDMA (code division
multiple access), FDMA (Ifrequency division multiple
access), TDMA (time division multiple access), OFDMA
(orthogonal frequency division multiple access), and SC-
FDMA (single carrier frequency division multiple access).
The CDMA may be implemented by the radio technology
such as UTRA (universal terrestrial radio access) or
CDMA2000. The TDMA may be implemented by the radio
technology such as global system for mobile communica-
tions (GSM)/general packet radio service (GPRS)/enhanced
data rates for GSM evolution (EDGE). The OFDMA may be
implemented by the radio technology such as IEEE 802.11
(Wi-F1), IEEE 802.16 (W1iMAX), IEEE 802.20, and evolved
UTRA (E-UTRA). The UTRA 1s a part of a universal mobile
telecommunications system (UMTS). A 3’? generation part-

nership project long term evolution (3GPP LTE) 1s a part of
an evolved UMTS (E-UMTS) that uses E-UTRA, and

adopts OFDMA 1n a downlink and SC-FDMA 1n an uplink.
LTE-advanced (LTE-A) 1s an evolved version of the 3GPP
LTE.

For clarification of the description, the following embodi-
ments will be described based on that technical features of
the present invention are applied to the 3GPP LTE/LTE-A.
However, 1t 1s to be understood that the technical spirits of
the present invention are not limited to the 3GPP LTE/LTE-
A. Also, specific terminologies used hereinatiter are provided
to assist understanding of the present invention, and various
modifications may be made in the specific terminologies
within the range that does not depart from the technical
spirits ol the present invention.

In a wireless communication system, a user equipment
receives information from a base station through a downlink
(DL), and also transmits information to the base station
through an uplink (UL). Examples of information transmit-
ted from or received in the base station and the user
equipment include data and various kinds of control infor-
mation, and various physical channels exist depending on a
type and usage of the information transmitted from or
received 1n the base station and the user equipment.

FIG. 1 1s a diagram 1illustrating physical channels used 1n
a 3GPP LTE system and a general method for transmitting
a signal using the physical channels.

The user equipment performs 1nitial cell search such as
synchronizing with the base station when 1t newly enters a
cell