wo 2010/019009 A2 10KV 0 RO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(10) International Publication Number

WO 2010/019009 A2

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
18 February 2010 (18.02.2010)

(51) International Patent Classification: (74) Agent: MUHANN PATENT & LAW FIRM; 2, 5, 6th
HO4W 72/04 (2009.01) HO4W 16/16 (2009.01) Floor, Myeonglim Building, 51-8 Nonhyeon-dong, Gang-

(21) International Application Number: nam-gu, Seoul 135-814 (KR).
PCT/KR2009/004532  (81) Designated States (unless otherwise indicated, for every
kind d national protection available): AE, AG, AL, AM,

(22) International Filing Date: AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
13 August 2009 (13.08.2009) CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
(25) Filing L anguage: English Dz, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
T _ HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
(26) Publication Language: Engllsh KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
(30) Priority Data: MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
10-2008-0079281 13 August 2008 (13.08.2008) KR NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE,
10-2008-0092658 SG, SK, SL, SM, ST, sV, SY, 173, TM, TN, TR, TT, TZ,
22 September 2008 (22.09.2008) KR UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

10-2009-0068227 27 July 2009 (27.07.2009) KR (84) Designated States (unless otherwise indicated, for every
(71) Applicant (for all designated States except US): ELEC- kind d regional protection available): ARIPO (BW, GH,
TRONICS AND TELECOMMUNICATIONS RE- GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
SEARCH INSTITUTE [KR/KR]; 161 Gajeong-dong, ZW), Eurasian (AM, AZ, BY, KG, Kz, MD, RU, TJ,
YU%OHQ-QU, Daejeon 305-700 (KR). TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
(72) Inventors; and MC, MK, MT, NL, NO, PL, PT, RO, SE, S, SK, SM,
(75) Inventors/Applicants (for US only): NOH, Taegyun TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,

[KRVKR]; c/o Electronics And Telecommunications Re- ML, MR, NE, SN, TD, TG).

search Institute, 161 Gajeong-dong, Yuseong-gu, Dagjeon )

305-700 (KR). LEE, Kyoung Seok [KR/KR]; c/o Elec- Published:

tronics And Telecommunications Research Ingtitute, 161 —  without international search report and to be republished
Ggjeong-dong, Yuseong-gu, Dagjeon 305700 (KR). upon receipt d that report (Rule 48.2(g))

AHN, Jae Young [KR/KR]; c/o Electronics And

Telecommunications Research Institute, 161 Gajeong-

dong, Yuseong-gu, Dagjeon 305-700 (KR).

(54) Titlee COMMUNICATION SYSTEM USING CARRIER AGGREGATION, AND BASE STATION AND TERMINAL IN-
CLUDED IN THE COMMUNICATION SYSTEM

[Fig. 3]

UPLINK DEDICATED

COMPONENT CARRIERS
UPLIMC SHARED N

COMPONENT {JARRItR /

UPLINK SHARED v Vv
COMPONENT CARRIER DOWNLINK DEDICATED
COMPONENT CARRIERS

FREQUENCY

(57) Abstract: A type 1system and atype 2 system are classified according to whether carrier aggregation isused. A shared com-
ponent carrier isused for both atype lterminal and atype 2 terminal, whereas a dedicated component carrier isused only for the
type 2 terminal. Also, atype 2 base station transmits broadcast information by using a shared component carrier. In this instance,
the broadcast information includes the shared broadcast information used for both the type 1terminal and the type 2 terminal and
the dedicated broadcast information only for the type 2 terminal. Also, the type 2 base station indicates component carriers that are
used by the type 2 terminal, by using a semi-static component carrier indicator or a dynamic component carrier indicator.
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Description

Title of Invention: COMMUNICATION SYSTEM USING
CARRIER AGGREGATION, AND BASE STATION AND

TERMINAL INCLUDED IN THE COMMUNICATION SYSTEM
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Technical Field

The present invention relates to acommunication system that uses carrier ag-
gregation.
Background Art

There are various approaches to improve data transmission rate in awireless commu-
nication system. As an example, technologies for improving data transmission rate by
applying ahigh order modulation or increasing a number of transmission/reception
antennas and afrequency bandwidth have been recently developed. Particularly, in-
creasing of the frequency bandwidth may efficiently increase the data transmission
rate.

Examples of the method for increasing the frequency bandwidth may include a
method of obtaining a new frequency bandwidth having abroad bandwidth or a
method of logically combining frequency bandwidths having anarrow bandwidth. Re-
gardless of how the frequency bandwidth increases, the obtained frequency bandwidth
may be used in roughly two ways.

One way is newly designing of aphysical channel, atransmit channel, alogical
channel, and the like that are optimal to the obtained frequency bandwidth, to use the
obtained frequency bandwidth. Another way is maintaining of aphysical channel, a
transmit channel, and alogical channel that are designed for component frequency
bandwidths constituting the obtained frequency bandwidth, to use the obtained
frequency bandwidth. This other way isreferred to as carrier aggregation.

There are terminals being capable of using an entire obtained frequency bandwidth
and terminals being incapable of using the entire obtained frequency bandwidth but
using only each of component frequency bandwidths constituting the obtained
frequency bandwidth, and thus, the communication system that uses the carrier ag-
gregation may need to provide ahigh compatibility.

Disclosure of Invention

Technical Problem

An aspect of the present invention provides acommunication system that uses carrier
aggregation, which provides ahigh compatibility, thereby serving conventional
terminals for acommunication system that does not use the carrier aggregation.
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Another aspect of the present invention classifies component carriers as a shared
component carrier and a dedicated component carrier, thereby supporting conventional

terminals and new terminals.
Another aspect of the present invention transmits broadcast information including

shared broadcast information and dedicated broadcast information by using a shared
component carrier, thereby effectively serving conventional terminals and new
terminals.

Another aspect of the present invention enables terminals to effectively identify used
component carriers by using acomponent carrier indicator.

Solution to Problem

According to an aspect of an exemplary embodiment, thereisprovided an op-
erational method for abase station of acommunication system that uses carrier ag-
gregation, the method including designating afrequency band that is used for atype 1
terminal and atype 2 terminal as a downlink shared component carrier and an uplink
shared component carrier, and designating at least one frequency band that is used for
the type 2 terminal as at least one downlink dedicated component carrier and at least
one uplink dedicated component carrier.

Here, the downlink shared component carrier and the uplink shared component
carrier are used for transmitting/receiving a control signal, areference signal, and
physical data corresponding to the type 1terminal and the type 2 terminal, and the at
least one downlink dedicated component carrier and the at least one uplink dedicated
component carrier are used for transmitting/receiving acontrol signal, areference
signal, and physical data corresponding to the type 2 terminal. Also, the downlink
shared component carrier and the uplink shared component carrier are mapped together
according to amapping function, and the at least one downlink dedicated component
carrier and the at least one uplink dedicated component carrier are mapped together
according to the mapping function.

Also, the operational method for the base station may further include assigning
indexes to the downlink shared component carrier, the uplink shared component
carrier, the at least one downlink dedicated component carrier, and the at least one
uplink dedicated component carrier. Here, the indexes are used by the type 1terminal
and the type 2 terminal for identifying either amapping relation between the downlink
shared component carrier and the uplink shared carrier or amapping relation between
the at least one downlink dedicated component carrier and the at least one uplink
dedicated component carrier.

In this instance, afrequency of the downlink shared component carrier and a
frequency of the uplink shared component carrier may be lower than afrequency of the
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at least one downlink dedicated component carrier and afrequency of the at least one
uplink dedicated component carrier.

Also, the operational method for the base station may further include adaptively
selecting at least one of the downlink shared component carrier, the uplink shared
component carrier, the at least one downlink dedicated component carrier, and the at
least one uplink dedicated component carrier, and using the selected at least one carrier
for the type 2 terminal.

Also, the operational method for the base station may further include transmitting
broadcast information by using the at least one downlink shared component carrier.

Here, the broadcast information includes shared broadcast information for the type 1
terminal and the type 2 terminal, and the broadcast information includes dedicated
broadcast information for the type 2 terminal. Particularly, each of the shared broadcast
information and the dedicated broadcast information is identified according to aunique
identifier, and the unique identifier is masked on acyclic redundancy check (CRC)
code of information indicating the broadcast information. Also, the identifier may be a
Radio Network Temporary Identifier (RNTI). Also, the shared broadcast information
includes information related to the downlink shared component carrier and the uplink
shared component carrier, and the dedicated broadcast information includes in-
formation related to the downlink shared component carrier, the uplink shared
component carrier, the at least one downlink dedicated component carrier, and the at
least one uplink dedicated component carrier. Also, the shared broadcast information
includes either apair of information related to the downlink shared component carrier
and information related to the uplink shared component carrier or apair of information
related to the at least one downlink dedicated component carrier and information
related to the at least one uplink dedicated component carrier.

The information related to the downlink shared component carrier and the uplink
shared component carrier includes information related to bandwidths and locations of
the downlink shared component carrier and the uplink shared component carrier, and
the information related to the downlink shared component carrier, the uplink shared
component carrier, the at least one downlink dedicated component carrier, and the at
least one uplink dedicated component carrier includes bandwidths and locations of the
downlink shared component carrier, the uplink shared component carrier, the at least
one downlink dedicated component carrier, and the at least one uplink dedicated
component carrier.

Also, the operational method for the base station may further include transmitting at
least one of a semi- static component carrier indicator and a dynamic component carrier
indicator for indicating component carriers that are used by the base station and the
type 2 terminal.
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In this instance, the type 2 terminal searches for apredetermined number of
component carriers indicated by the semi-static component carrier indicator and
identifies corresponding resource assignment information.

In this instance, the type 2 terminal searches for at least one predetermined as-
signment component carrier, identifies the dynamic component carrier indicator, and
identifies acomponent carrier related to corresponding resource assignment in-
formation based on the identified dynamic component carrier indicator.

According to another aspect of an exemplary embodiment, there is provided abase
station of acommunication system that uses carrier aggregation, the base station
including a shared component carrier designation unit to designate a frequency
bandwidth that is used for atype 1terminal and atype 2 terminal as adownlink shared
component carrier and an uplink shared component carrier, adedicated component
carrier designation unit to designate at least one frequency bandwidth that is used for
the type 2 terminal as at least one downlink dedicated component carrier and at least
one uplink dedicated component carrier, abroadcast information transmitting unit to
transmit the shared broadcast information for the type 1terminal and the type 2
terminal and the dedicated broadcast information for the type 2 terminal, by using the
at least one downlink shared component carrier, and acomponent carrier indicator
transmitting unit to transmit a dynamic component carrier indicator or a semi-static
component carrier indicator for indicating component carriers that are used by the type
2 terminal and the base station.

Also, an operational method of atype 2 terminal of acommunication system that
uses carrier aggregation, the method includes receiving broadcast information
transmitted through the at least one downlink shared component carrier, the broadcast
information including shared broadcast information for the type 1terminal and the type
2 terminal and dedicated information for the type 2 terminal, extracting each of the
shared broadcast information and the dedicated broadcast information according to
unique identifier, and receiving adynamic component carrier identifier or a semi-static
component carrier identifier for identifying component carriers that are used by the
base station and the type 2 terminal, wherein afrequency bandwidth that isused for a
type lterminal and atype 2 terminal is designated as downlink shared component
carrier and uplink shared component carrier, and at least one frequency bandwidth that
isused for the type 2 terminal is designated as at |east one downlink dedicated
component carrier and at least one uplink dedicated component carrier. The method
further includes at least one of searching for a predetermined number of component
carriers based on the component carrier indicator to identify corresponding resource
assignment information; and searching for apredetermined assignment component
carrier to identify the dynamic component carrier indicator and the corresponding
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resource assignment information and identifying acomponent carrier related to the
corresponding resource assignment information based on the identified dynamic

component carrier indicator.
The present invention provides a communication system that uses carrier ag-

gregation, which provides ahigh compatibility, thereby serving conventiona terminals
for acommunication system that does not use the carrier aggregation.

The present invention classifies component carriers as a shared component carrier
and adedicated component carrier, thereby supporting conventional terminals and new
terminals.

The present invention transmits broadcast information including shared broadcast in-
formation and dedicated broadcast information by using a shared component carrier,
thereby effectively serving conventional terminals and new terminals.

The present invention enables terminals to effectively identify used component
carriers by using acomponent carrier indicator.

Brief Description of Drawings

FIG. lillustrates atype 1terminal, atype 1base station, atype 2 terminal, and atype
2 base station according to embodiments of the present invention;

FIG. 2 illustrates an example that atype 1system uses component carriers and an
example that atype 2 system uses carrier aggregation;

FIG. 3illustrates shared component carriers and dedicated component carriers
according to an embodiment of the present invention;

FIG. 4 illustrates an example of amapping relation between downlink component
carriers and uplink component carriers,

FIG. 5is aconceptual diagram illustrating broadcast information including shared
broadcast information and dedicated broadcast information;

FIG. 6 illustrates elements included in broadcast information; and

FIG. 7 illustrates examples of embodying acomponent carrier indicator.

Mode for the Invention

Reference will now be made in detail to embodiments of the present invention,
examples of which are illustrated in the accompanying drawings, wherein like
reference numerals refer to the like elements throughout. The embodiments are
described below in order to explain the present invention by referring to the figures.

A base station is a control device to control asingle cell. In areal communication
system, aphysical base station may control aplurality of cells. In this instance, the
physical base station may beregarded as a set of base stations of the present invention.

FIG. lillustrates atype 1terminal, atype 1base station, atype 2 terminal, and atype
2 base station according to embodiments of the present invention.
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Referring b FIG. 1, atype 1system isasystem that does not utilize carrier ag-
gregation, and atype 2 system is a system that utilizes the carrier aggregation. That is,
in the type 1system, the type 1base station and the type 1ltermina use asingle
component carrier in each of an uplink and a downlink, whereas in the type 2 system
that uses the carrier aggregation, the type 2 base station and the type 2 terminal use at
least one component carrier in each of an uplink and a downlink.

Also, the type 1terminal even uses asingle component carrier in each of an uplink
and adownlink of the type 2 system aswell asin each of an uplink and a downlink of
the type 1 system. Conversely, the type 2 terminal uses a single component carrier in
each of an uplink and adownlink of the type 1 system, and uses at least one component
carrier in each of the uplink and downlink of the type 2 system.

When the type 2 system requires various changes from the type 1termina to support
the type 1terminal, there may be difficulty in equipping the type 2 system eco-
nomically and realisticaly. Accordingly, to increase compatibility of the type 2
system, the type 2 system may need to effectively support both the type 1terminal and
the type 2 terminal.

FIG. 2illustrates an example that atype 1system uses component carriers and an
example that atype 2 system uses carrier aggregation.

Referring to FIG. 2, agraph 210 indicates component carriers used in the type 1
system. A component carrier A isan 'uplink component carrier' used in an uplink of
the type 1 system, and a component carrier B isa 'downlink component carrier' used in
adownlink of the type 1system. That is, referring to the graph 210, when atype 1
terminal and atype 2 terminal access the type 1 system, the type 1terminal and the
type 2 terminal use a single component carrier in each of the uplink and the downlink.

Also, agraph 220 indicates component carriers used in the type 2 system that uses
carrier aggregation. The component carriers Al, A2, and A3 are uplink component
carriers, and component carriers Bl, B2, and B3 are downlink component carriers. In
this instance, the uplink component carriers Al, A2, and A 3 respectively correspond to
the down link component carriers Bl, B2, and B3.

When the type 1lterminal accesses the type 2 system, the type 2 system assigns one
of the component carriers to the type 1termina in each of the uplink and the downlink.
Also, when the type 2 terminal accesses the type 2 system, the type 2 system assigns at
least one component carrier to the type 2 terminal in each of the uplink and the
downlink.

FIG. 3illustrates shared component carriers and dedicated component carriers
according to an embodiment of the present invention.

Referring to FIG. 3, atype 2 system classifies aplurality of component carriers
obtained by carrier aggregation into shared component carriers and dedicated
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component carriers.

In FIG. 3, acomponent carrier Al is an uplink shared component carrier, a
component carrier B 1is adownlink shared component carrier. Also, component
carriers A2, A3, and A4 are uplink dedicated component carriers, and component
carriers B2, B3, and B4 are downlink dedicated component carriers. Here, the
component carriers Al and Bl are shared component carriers, and component carriers
A2, A3, A4, B2, B3, and B4 are dedicated component carriers. A synchronous signal
that both the type 1termina and the type 2 terminal may receive may be transmitted
through the shared component carrier, whereas the synchronous signal may not be
transmitted through the downlink dedicated component carrier and only a synchronous
signal that the type 2 terminal may only receive may be transmitted through the
downlink dedicated component carrier. In this instance, the synchronous signal
transmitted through the shared component carrier is different from the synchronous
signal transmitted through the dedicated component carrier.

The type 1termina and the type 2 terminal may transmit/receive corresponding
physical data, acontrol signal, areference signal, and the like by using shared
component carriers. However, the type 1terminal may not use the dedicated
component carriers, and the type 2 terminal may only transmit/receive corresponding
physical data, areference signal, acontrol signal, and the like through the dedicated
component carriers. Accordingly, when the type 1terminal accesses the type 2 system,
atype 2 base station serves the type 1termina by using the shared component carriers,
and when the type 2 terminal accesses the type 2 system, the type 2 base station may
serve the type 2 terminal by using the shared component carriers and the dedicated
component carriers. A type 1base station and the type 1termina may perform
transmission/reception of physical data, areference signal, acontrol signal, and the
like in the type 1 system through asignal uplink and downlink component carrier,
whereas the type 2 base station may perform transmission/reception of physical data, a
reference signal, acontrol signal, and the like with the type 1termina and the type 2
terminal through the shared component carrier in the type 2 system. Therefore,
according to the present invention, the type 1terminal operated in the type 1 system
may operate in the type 2 system in the same manner, and thus, carrier aggregation is
used to effectively servethe type 2 terminal, without changing hardware and software
of the type 1terminal.

Also, indexes may be assigned to component carriers including the shared
component carriers and the dedicated component carriers. Also, the assigned indexes
may be explicitly and implicitly shared between the type 2 base station and the type 1
terminal or between the type 2 base station and the type 2 terminal. There are avariety
of methods for assigning indexes to the component carriers. As an example, small
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indexes are assigned to component carriers having aphysically low frequency, whereas
large indexes are assigned to component carriers having aphysically high frequency.

Also, the uplink component carriers, namely, the uplink shared component carrier
and the uplink dedicated component carriers, and the downlink component carriers,
namely, the downlink shared component carrier and the downlink dedicated
component carriers, are mapped to each other according to various mapping functions.
As an example, the uplink component carriers and the downlink component carriers
may be mapped to each other according to the mapping functions, such as one-to-one,
one-to-many, many-to-one, and many-to-many. In this instance, the indexes of the
component carriers may be used as an input variable or an output variable of the
mapping function.

FIG. 4 illustrates an example of amapping relation between downlink component
carriers and uplink component carriers.

Referring to FIG. 4, the mapping relation between the downlink component carriers
and the uplink component carrier is one-to-one. That is, asingle uplink shared
component carrier Al corresponds to a single downlink shared component carrier B,
and uplink dedicated component carriers A2, A3, and A4 respectively correspond to
downlink dedicated component carriers B2, B3, and B4.

Although FIG. 4 illustrates that the downlink component carriers and the uplink
component carriers are mapped in a one-to-one mapping function, various mapping
functions may be embodied based on indexes assigned to component carriers.

Referring to FIGS. 3 and 4, it is assumed that atype 2 system is afrequency division
duplex (FDD) system, and asingle uplink shared component carrier and asingle
downlink shared component carrier exist. Also, it is assumed that anumber of uplink
dedicated component carriersisidentical to anumber of downlink dedicated
component carriers, and uplink component carriers and downlink component carriers
are mapped according to a one-to-one mapping function. Also, it is assumed that a
number of indexes assigned to the component carriers increases as afrequency
increases.

In this instance, while atype 1terminal and atype 2 termina perform acell-search
with respect to atype 2 base station, the type 1terminal and the type 2 terminal may
ascertain anumber of downlink component carriers based on areference signa and the
like transmitted from all downlink component carriers. Also, the type 1termina and
the type 2 terminal may distinguish adownlink share component carrier from downlink
dedicated component carriers based on a synchronous signal and the like, and may
identify an index of each of the downlink component carriers.

Also, the type 1terminal and the type 2 terminal may identify corresponding uplink
component carriers based on the index of each of the downlink component carrier and
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amapping function, and thus, the type 1terminal and the type 2 terminal may use the
uplink component carriers.

Asdescribed above, unlike the type 1terminal that may only use shared component
carriers, the type 2 terminal may use both the shared component carriers and the
dedicated component carriers and may transmit corresponding physical data, a
reference signal, and a control signal by using both of the shared component carriers
and the dedicated component carriers. In this instance, anumber of component carriers
that the type 2 terminal actually use at the same time may be variable according to a
data transmission rate, achannel status, and the like. That is, the type 2 base station
may transmit, to at least one downlink component carrier, an uplink grant for a
physical data channel, based on arequired data transmission rate, achannel status, and
the like. The type 1terminal and the type 2 terminal may receive the uplink grant, and
uplink physical data may be transmitted through an uplink component carrier corre-
sponding to the downlink component carrier through which the uplink grant is
transmitted, based on the mapping function. The type 2 base station may receive the
uplink physical data, and an ACK/NACK indicating whether the uplink physical data
is successfully received may be transmitted through the downlink component carrier,
through which the uplink grant istransmitted. Also, the type 2 base station may
transmit, to at least one downlink component carrier, downlink physical data and a
downlink assignment with respect to the downlink physical data based on the required
data transmission rate, the channel status, and the like. The type 1terminal and the type
2 terminal may receive the downlink assignment information and the downlink
physical data, and an ACK/NACK indicating whether the downlink physical datais
successfully received may be transmitted through an uplink component carrier corre-
sponding to the downlink component carrier through which the downlink assignment
information istransmitted.

When broadcast information of the type 2 system is appropriately transmitted to the
type 1terminal and the type 2 terminal, the type 1terminal and the type 2 terminal may
appropriately operate in the type 2 system. In this instance, since the type 2 terminal
may only use the shared component carrier, the type 2 base station according to an em-
bodiment of the present invention may transmit the broadcast information by using the
shared component carrier. Hereinafter, the broadcast information will be described in
detail .

FIG. 5isaconceptual diagram illustrating broadcast information including shared
broadcast information and dedicated broadcast information.

Referring to FIG. 5, broadcast information that istransmitted from atype 2 base
station to atype lterminal or to atype 1termina via adownlink shared component
carrier may be classified as shared broadcast information and dedicated broadcast in-
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formation. Here, the shared broadcast information isused by both the type 1 terminal
and the type 2 terminal, whereas the dedicated broadcast information isonly used by
the type 2 terminal. Also, the shared broadcast information includes information about
acorresponding shared component carrier, whereas the dedicated broadcast in-
formation includes information about all other component carriers excluding the corre-
sponding shared component carrier. Here, the corresponding shared component carrier
isacomponent carrier that isused for transferring the shared broadcast information.

Each of the shared broadcast information and the dedicated broadcast information is
distinguished according to aunique identifier. Asan example, aradio network
temporary identifier (RNTI) may be assigned to the shared broadcast information and
the dedicated broadcast information. Particularly, the unique identifier may be masked
on acyclic redundancy check (CRC) code of information indicating the broadcast in-
formation, and may be transferred to the type 1termina and the type 2 terminal. In this
instance, the type 1terminal may only receive the shared broadcast information, and
may not receive the dedicated broadcast information. However, the type 2 terminal
may receive both the shared broadcast information and the dedicated broadcast in-
formation.

The broadcast information may include information about component carriers. Asan
example, the broadcast information includes location information of the component
carriers in afrequency domain, such asan E-UTRA Absolute Radio Fregquency
Channel Number and the like, or include information about bandwidth information.

More particularly, the shared broadcast information may include bandwidth in-
formation of the downlink shared component carrier through which the shared
broadcast information is transmitted and location information of the downlink shared
component carrier in the frequency domain. The dedicated broadcast information may
include bandwidth information and location information of the downlink shared
component carrier through which the dedicated broadcast information is transmitted
and bandwidth information and location information of an uplink shared component
carrier corresponding to the downlink shared component carrier.

In this instance, the shared broadcast information or the dedicated broadcast in-
formation may be generated with respect to apair consisting of at least one component
carriers, and subsequently may be transmitted. Asan example, the bandwidth in-
formation and location information of the downlink dedicated component carrier and
the bandwidth information and location information of the uplink dedicated component
carrier corresponding to the downlink dedicated component carrier may constitute a
pair and may beincluded in the dedicated broadcast information. In this instance, a
structure of the dedicated broadcast information may be the bandwidth information of
the downlink dedicated component carrier, location information of the downlink
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dedicated component carrier, bandwidth information of the corresponding uplink
dedicated component carrier, and location information of the corresponding uplink
dedicated component carrier. According to the present invention, a mapping relation
between the uplink component carriers and the downlink components carriers and the
bandwidth information of the uplink component carriers and the downlink components
carriers may be explicitly transferred.

Asaresult, the type 1termina and the type 2 termina may obtain the location in-
formation of the downlink shared component carrier based on a synchronous signal
transmitted through the downlink shared component carrier. Also, the type 1terminal
and the type 2 terminal may identify the bandwidth information of the downlink shared
component carrier and the location information and bandwidth information of the cor-
responding uplink shared component carrier through the shared broadcast information.
Additionally, the type 2 terminal may identify location information and bandwidth in-
formation of other component carriers based on the dedicated broadcast information.

FIG. 6illustrates components included in broadcast information.

Referring to FIG. 6, shared broadcast information may bein form of (al, BW(AI),
bl, BW(BI)). Here, al islocation information of an uplink shared component carrier
Al, BW(AI) isbandwidth information of the uplink shared component carrier Al, bl
islocation information of adownlink shred component carrier BI, and BW(B 1) is
bandwidth information of the downlink shared component carrier Bl.

Also, an uplink dedicated component carrier A2 corresponds to adownlink dedicated
component carrier B2, and an uplink dedicated component carrier A3 corresponds to a
downlink dedicated component carrier B3.

In this instance, the dedicated broadcast information may include (a2, BW(A2), b2,
BW(B2)) and (a3, BW(A3), b3, BW(B3)). Here, a2 islocation information of the
uplink dedicated component carrier A2, BW(A2) isbandwidth information of the
uplink dedicated component carrier A2, b2 islocation information of a downlink
shared dedicated component carrier B2, and BW(B2) isbandwidth information of the
downlink dedicated component carrier B2. In the same manner, a3 islocation in-
formation of the uplink dedicated component carrier A3, BW(A3) isbandwidth in-
formation of the uplink dedicated component carrier A3, b3islocation information of
adownlink dedicated component carrier B3, and BW(B3) is bandwidth information of
the downlink dedicated component carrier B3.

FIG. 7 illustrates examples of embodying acomponent carrier indicator.

Prior to describing the component carrier indicator of the present invention with
respect to FIG. 7, several conditions will be described. A type 2 base station transmits,
to each of downlink component carriers, downlink assignment information including a
modulation scheme of physical data, information about assigned resource, and the like.
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Also, the type 2 base station may transmit uplink assignment information. The type 2
terminal may receive physical datain adownlink by using the downlink assignment in-
formation, and may also transmit physical datain an uplink by using the uplink as-
signment information. The downlink assignment information and the uplink as-
signment information isreferred to as resource assignment information.

Unlike type 1terminals that use a single downlink component carrier and a single
uplink component carrier, type 2 terminals may use at least one downlink component
carrier and at least one uplink component carrier. In this instance, a number of
downlink component carriers used by the type 2 terminals and a number of uplink
component carriers used by the type 2 terminals may be different. Also, the number of
downlink component carriers or the number of the uplink component carriers used by
the type 2 terminal may be different for each of the type 2 terminals according to a
User Equipment (UE) capability of the type 2 terminals.

The downlink assignment information or the uplink assignment information is
transmitted to each of terminals, and abase station using carrier aggregation transmits
the downlink assignment information or the uplink assignment information through
each of downlink component carriers. The downlink assignment information includes
information about a transmission scheme of downlink physical datain adownlink
component carrier through which the downlink assignment information is transmitted.
A termina may search for the downlink assignment information by individually
performing blind-decoding of each of the downlink component carriers, and may
decode downlink physical datatransmitted to the terminal from the base station by
using the downlink assignment information. Also, the uplink assignment information
includes information about a transmission scheme of uplink physical datain an uplink
component carrier corresponding to a downlink component carrier through which the
uplink assignment information is transmitted. The terminal may perform blind-
decoding with respect to each of the downlink component carriers to search for the
uplink assignment information, and the uplink physical data may be transmitted to the
base station through the uplink component carrier corresponding to the downlink
component carrier through which the uplink assignment information is transmitted, by
using the uplink assignment information.

The type 2 base station may perform transmission of the downlink assignment in-
formation or the uplink assignment information via a downlink component carrier or
via a number of downlink component carriers. The type 2 terminal may be unaware of
adownlink component that the type 2 base station uses for transmitting the downlink
assignment information or the uplink assignment information among the downlink
component carriers, and thus, the type 2 terminal may perform blind-decoding with
respect to all the downlink component carriers to search for the downlink assignment
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information or the uplink assignment information. When the type 2 terminal needs to
perform blind-decoding with respect to all the downlink component carriers in each
sub-frame, power consumption increases, thereby increasing ineffectiveness.

The present invention may reduce power consumption of the type 2 terminal by only
performing blind-decoding with respect to predetermined downlink component carriers
by using the component carrier indicator. Here, the component carrier indicator may
include a semi-static component carrier indicator, adynamic component carrier
indicator, and a combination of the semi- static component carrier indicator and the
dynamic component carrier indicator.

A semi-static component carrier indicator

A graph 710 of FIG. 7 indicates that the type 2 base station transmits a semi-static
component carrier indicator to the type 2 terminals. The type 2 base station may
decrease anumber of component carriers to be retrieved by the type 2 terminal through
the semi-static component carrier indicator. Here, the semi-static component carrier
indicator indicates component carriers that the type 2 base station and the type 2
terminals intend to use, and the semi-static component carrier may be generated
according to abit-map scheme.

The type 2 base station may transmit the semi-static component carrier indicator
based on acell unit, or may transmit the semi-static component carrier indicator to
each of the type 2 terminals based on a user unit. Transmission of the semi-static
component carrier indicator based on the cell unit indicates transmission of an identical
semi-static component carrier indicator to al the type 2 terminals, and transmission of
the semi-static component carrier indictor based on the user unit indicates individual
transmission of the semi-static component carrier indicator to each of the type 2
terminals. As an example, when a semi-static component carrier indicator (1, 1, 1, 0, 0)
based on the bit-map scheme is transmitted based on the cell unit, all type 2 terminals
may only search for component carriers 1, 2, and 3 among component carriers 1to 5.
Also, in the same manner as the type 2 base station transmits a semi-static component
carrier indicator (1, 0,0, 0, 0) to aterminal A, and transmits a semi-static component
(1, 1,0,0,0) to aterminal B, the type 2 base station may transmit semi-static
component carrier indicator based on the user unit. In this instance, the terminal A may
search for the component carrier 1 and the terminal B may search for the component
carriers 1and 2.

Here, the type 2 base station transmits the semi-static component carrier indicator
based on various methods. The methods may include amethod of transmitting based
on acell unit, amethod of transmitting based on auser unit, and a method of
transmitting based on a combination of the two methods.

Also, the semi-static component carrier indicator may be transmitted through an
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upper layer signaling, such as aradio resource control (RRC) signaling.

The type 2 base station may transmit system information including the semi-static
component carrier indicator to all type 2 terminals in acell based on the cell unit. In
this instance, each of the type 2 terminals may not need to search for all component
carriers to find out its own uplink assignment information and downlink assignment in-
formation. That is, each of the type 2 terminals may identify search target component
carriers through the semi-static component carrier indicator. As described above,
search target component carriers indicated by the semi-static component carrier
indicator are carriers 1, 2, and 3 among the components 1to 5in the graph 710. Ac-
cordingly, each of the type 2 terminals receives the semi-static component carrier
indicator, thereby decreasing a number of component carriers to beretrieved. Also,
each of the type 2 terminals only searches for the search target component carriers
indicated by the semi-static component carrier indicator, thereby easily ascertaining its
own uplink assignment information and the downlink assignment information.

Also, the type 2 base station may transmit the semi-static component carrier indicator
individually to each of the type 2 terminals through signaling dedicated to terminals. In
the same manner, each of the type 2 terminals may identify the search target
component carriers indicated by the semi-static component carrier indicator, and may
only search for the search target component carriers, thereby promptly ascertaining its
own uplink assignment information and the downlink assignment information with
only asmall amount of power consumption.

Dynamic component carrier indicator

The type 2 base station performs transmission/reception of a signal with the type 2
terminal by using aplurality of downlink component carriers. The type 2 base station
may designate at |east one assignment downlink component carrier among the plurality
of downlink component carriers. Downlink assignment information or uplink as-
signment information may be transmitted through an assignment downlink component
carrier, and the downlink assignment information or uplink assignment information
may not be transmitted through other downlink component carriers excluding the as-
signment downlink component carrier. Here, assignment downlink component carrier
designation information may be generated according to abit-map scheme, the as-
signment downlink component carrier designation information indicating which
downlink component carrier is the assignment downlink component carrier.

As an example, when the assignment downlink component carrier designation in-
formation is (0, 0, 1, 0, 0), the component carrier 3 of the component carrier 1to5is
the assignment downlink component carrier, and when the assignment downlink
component carrier designation information is (1, 0, 1, 0, 0), the component carriers 1
and 3 of the component carriers 1to 5 are assignment downlink component carriers.
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Here, the type 2 base station transmits, to the type 2 terminal, the assignment
downlink component carrier designation information based on various methods. The
methods may include a method of transmitting based on acell unit, amethod of
transmitting based on auser unit, and amethod of transmitting based on a combination
of the two methods. According to the method of transmitting based on the cell unit, the
type 2 base station may transmit identical assignment downlink component carrier des-
ignation information to al the type 2 terminals in acell. Conversely, according to the
method of transmitting based on the user unit, the type 2 base station may individually
transmit assignment downlink component carrier designation information to each of
the type 2 terminals, and the assignment downlink component carrier designation in-
formation transmitted to each of the type 2 terminals may be different from each other.

The type 2 base station may transmit the downlink assignment information or the
uplink assignment information only through at least one predetermined assignment
component carrier. In this instance, the dynamic component carrier indicator may also
be transmitted together with the downlink assignment information or the uplink as-
signment information.

The downlink assignment information includes information indicating a downlink
physical data transmission scheme of adownlink component carrier through which the
downlink assignment information istransmitted, and thus, the downlink assignment in-
formation may not indicate adownlink physical data transmission scheme of other
downlink component carriers excluding the downlink component carrier through
which the downlink assignment information is transmitted. Inthe same manner, the
uplink assignment information includes information indicating an uplink physical data
transmission scheme of an uplink component carrier corresponding to a downlink
component carrier through which the uplink assignment information is transmitted, and
thus, the uplink assignment information may not indicate an uplink physical data
transmission scheme of uplink component carriers corresponding to other downlink
component carriers excluding the downlink component carrier through which the
uplink assignment information is transmitted.

Basically, when the assignment downlink component carrier is designated, the
downlink assignment information may only indicate a downlink physical data
transmission scheme with respect to the assignment downlink component carrier. Also,
basically, the uplink assignment information may only indicate an uplink physical data
transmission scheme with respect to the uplink component carrier corresponding to the
assignment downlink component carrier, and may not indicate other downlink
component carriers or other uplink component carriers.

The present invention proposes to transmit conventional downlink assignment in-
formation including the dynamic component carrier indicator. Also, the present
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invention proposes to transmit conventional uplink assignment information including
the dynamic component carrier indicator. Here, the dynamic component carrier
indicator is information indicating adownlink component carrier related to the
downlink assignment information including the dynamic component carrier indicator
or information indicating an uplink component carrier related to the uplink assignment
information including the dynamic component carrier indicator.

In this instance, the type 2 terminals may extract the dynamic component carrier
indicator and downlink assignment information or may extract the uplink assignment
information, by only searching for assignment component carriers. Here, the dynamic
component carrier indicator may indicate a component carrier corresponding to the
uplink assignment information identified by the assignment component carrier or a
component carrier corresponding to the downlink assignment information identified by
the assignment component carrier. That is, the type 2 terminals may identify the uplink
assignment information or the downlink assignment information and the dynamic
component carrier indicator, by only searching for assignment component carriers, and
the type 2 terminals may identify a component carrier corresponding to the uplink as-
signment information or acomponent carrier corresponding to the downlink as-
signment information based on the dynamic component carrier indicator.

As an example, referring to agraph 720, the type 2 terminals may identify the
dynamic component carrier indicator, the uplink assignment information, and
downlink assignment information by only searching for the component carrier 1. Also,
the type 2 terminals may identify that the uplink assignment information and the
downlink assignment information correspond to the component carrier 3, after
identifying that the component carrier indicator indicates the component carrier 3.

Also, the semi-static component carrier indicator and the dynamic component carrier
indicator may be used individually or together by the type 2 base station.

The operational methods of the base station and the terminal according to the above-
described example embodiments may be recorded in computer-readable media
including program instructions to implement various operations embodied by a
computer. The media may also include, alone or in combination with the program in-
structions, data files, data structures, and the like. Examples of computer-readable
media include magnetic media such as hard disks, floppy disks, and magnetic tape;
optical media such as CD ROM disks and DV Ds; magneto-optical media such as
optical disks; and hardware devices that are specially configured to store and perform
program instructions, such as read-only memory (ROM), random access memory
(RAM), flash memory, and the like. Examples of program instructions include both
machine code, such as produced by a compiler, and files containing higher level code
that may be executed by the computer using an interpreter. The described hardware



17

WO 2010/019009 PCT/KR2009/004532

[94]

[95]

[96]

devices may be configured b act as one or more software modules in order to perform
the operations of the above-described example embodiments, or vice versa.

Although itisnotillustrated in FIGS. 1through 7, atechnical concept disclosed in
the present invention may be embodied in aform of hardware. Particularly, abase
station of acommunication system that uses carrier aggregation may include a shared
component carrier designation unit to designate afrequency bandwidth that is used for
atype 1termina and atype 2 terminal as adownlink shared component carrier and an
uplink shared component carrier, a dedicated component carrier designation unit to
designate at least one frequency bandwidth that is used for the type 2 terminal as at
least one downlink dedicated component carrier and at least one uplink dedicated
component carrier, abroadcast information transmitting unit to transmit the shared
broadcast information for the type 1terminal and the type 2 terminal and the dedicated
broadcast information for the type 2 terminal, by using the at least one downlink
shared component carrier, and a component carrier indicator transmitting unit to
transmit a component carrier indicator for indicating component carriers that are used
by the type 2 terminal and the base station.

The description disclosed above may be applicable to each configuration components
included in the base station, and thus, a detailed description thereof will be omitted.

Although afew embodiments of the present invention have been shown and
described, the present invention is not limited to the described embodiments. Instead, it
would be appreciated by those skilled in the art that changes may be made to these em-
bodiments without departing from the principles and spirit of the invention, the scope
of which is defined by the claims and their equivalents.
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Claims

An operational method for abase station of acommunication system
that uses carrier aggregation, the method comprising:

designating afrequency band that is used for atype 1terminal and a
type 2 terminal as at least one downlink shared component carrier and
at least one uplink shared component carrier; and

designating at least one frequency band that is used for the type 2
terminal as at least one downlink dedicated component carrier and at
least one uplink dedicated component carrier.

The method of claim 1, wherein the at least one downlink shared
component carrier and the at least one uplink shared component carrier
are used for transmitting/receiving a control signal, areference signal,
and physical data corresponding to the type 1terminal and the type 2
terminal, and the at least one downlink dedicated component carrier
and the at least one uplink dedicated component carrier are used for
transmitting/receiving a control signal, areference signal, and physical
data corresponding to the type 2 terminal.

The method of claim 1, wherein the at least one downlink shared
component carrier and the at least one uplink shared component carrier
are mapped together according to a mapping function, and the at least
one downlink dedicated component carrier and the at least one uplink
dedicated component carrier are mapped together according to the
mapping function.

The method of claim 1, further comprising:

assigning indexes to the at least one downlink shared component
carrier, the at least one uplink shared component carrier, the at least one
downlink dedicated component carrier, and the at least one uplink
dedicated component carrier,

wherein the indexes are used by the type 1terminal and the type 2
terminal for identifying either amapping relation between the at least
one downlink shared component carrier and the at least one uplink
shared carrier or amapping relation between the at least one downlink
dedicated component carrier and the at least one uplink dedicated
component carrier.

The method of claim 1, further comprising:

adaptively selecting at least one of the at least one downlink shared
component carrier, the at least one uplink shared component carrier, the
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at least one downlink dedicated component carrier, and the at least one
uplink dedicated component carrier; and

using the selected at least one carrier for the type 2 terminal.

The method of claim 1, further comprising:

transmitting broadcast information by using the at least one downlink
shared component carrier.

The method of claim 6, wherein the broadcast information includes
shared broadcast information for the type 1terminal and the type 2
terminal, and the broadcast information includes dedicated broadcast
information for the type 2 terminal.

The method of claim 7, wherein each of the shared broadcast in-
formation and the dedicated broadcast information is identified
according to aunique identifier, and the unique identifier is masked on
acyclic redundancy check (CRC) code of information indicating the
broadcast information.

The method of claim 5, wherein:

the shared broadcast information includes information related to the at
least one downlink shared component carrier and the at least one uplink
shared component carrier; and

the dedicated broadcast information includes information related to the
at least one downlink shared component carrier, the at least one uplink
shared component carrier, the at least one downlink dedicated
component carrier, and the at least one uplink dedicated component
carrier.

The method of claim 5, wherein the shared broadcast information
includes either apair of information related to the at least one downlink
shared component carrier and information related to the at least one
uplink shared component carrier or apair of information related to the
at least one downlink dedicated component carrier and information
related to the at least one uplink dedicated component carrier.

The method of claim 9, wherein:

the information related to the at least one downlink shared component
carrier and the at least one uplink shared component carrier includes in-
formation related to bandwidths and locations of the at least one
downlink shared component carrier and the at least one uplink shared
component carrier, and

the information related to the at least one downlink shared component
carrier, the at least one uplink shared component carrier, the at least one
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downlink dedicated component carrier, and the at least one uplink
dedicated component carrier includes bandwidths and locations of the
at least one downlink shared component carrier, the at least one uplink
shared component carrier, the at least one downlink dedicated
component carrier, and the at least one uplink dedicated component
carrier.

The method of claim 1, further comprising:

transmitting at least one of a semi-static component carrier indicator
and adynamic component carrier indicator for indicating component
carriers that are used by the base station and the type 2 terminal.

The method of claim 12, wherein the type 2 terminal searches for a pre-
determined number of component carriers indicated by the semi-static
component carrier indicator and identifies corresponding resource as-
signment information.

The method of claim 12, wherein the type 2 terminal searches for at
least one predetermined assignment component carrier, identifies the
dynamic component carrier indicator, and identifies a component
carrier related to corresponding resource assignment information based
on the identified dynamic component carrier indicator.

The method of claim 14, wherein the at least one predetermined as-
signment component carrier isknown to the type 2 termina through as-
signment information downlink component carrier designation in-
formation.

A base station of acommunication system that uses carrier aggregation,
the base station comprising:

ashared component carrier designation unit to designate a frequency
bandwidth that isused for atype 1terminal and atype 2 termina as at
least one downlink shared component carrier and at least one uplink
shared component carrier;

adedicated component carrier designation unit to designate at least one
frequency bandwidth that isused for the type 2 termina as at least one
downlink dedicated component carrier and at least one uplink dedicated
component carrier;

abroadcast information transmitting unit to transmit the shared
broadcast information for the type 1terminal and the type 2 terminal
and the dedicated broadcast information for the type 2 terminal, by
using the at least one downlink shared component carrier; and
acomponent carrier indicator transmitting unit to transmit adynamic
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component carrier indicator or a semi-static component carrier
indicator for indicating component carriers that are used by the type 2
terminal and the base station.

The base station of claim 16, wherein the semi-static component carrier
indicator indicates a predetermined number of component carriers
which are required to beretrieved to identify resource assignment in-
formation corresponding to the type 2 terminal.

The base station of claim 16, wherein the dynamic component carrier
indicator indicates a component carrier related to the corresponding
resource assignment information identified by the type 2 terminal.

An operational method of atype 2 terminal of acommunication system
that uses carrier aggregation, the method comprising:

receiving broadcast information transmitted through the at least one
downlink shared component carrier, the broadcast information
including shared broadcast information for the type 1terminal and the
type 2 terminal and dedicated information for the type 2 terminal;
extracting each of the shared broadcast information and the dedicated
broadcast information according to unigue identifier; and

receiving adynamic component carrier identifier or a semi-static
component carrier identifier for identifying component carriers that are
used by the base station and the type 2 terminal,

wherein afrequency bandwidth that isused for atype 1termina and a
type 2 terminal is designated as at least one downlink shared
component carrier and at least one uplink shared component carrier,
and at least one frequency bandwidth that is used for the type 2
terminal is designated as at least one downlink dedicated component
carrier and at least one uplink dedicated component carrier.

The method of claim 19, further comprising: at least one of

searching for apredetermined number of component carriers based on
the component carrier indicator to identify corresponding resource as-
signment information; and

searching for a predetermined assignment component carrier to identify
the component carrier indicator and identifying the corresponding
resource assignment information based on the identified component
carrier indicator.
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