1 DESCRIPTION MOBILE TERMINAL APPARATUS AND 5RADIO BASE STATION APPARATUS
Technical Field [0001] The present invention relates to a mobile terminal apparatus and 10 radio
base station apparatus in next-generation mobile communication systems. Background Art [0002] 15
In UMTS (Universal Mobile Telecommunications System) networks, for the purpose of improving
spectral efficiency and further improving data rates, by adopting HSDPA (High Speed Downlink Packet
Access) and HSUPA (High Speed Uplink Packet Access), it
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DESCRIPTION

MOBILE TERMINAL APPARATUS
AND

RADIO BASE STATION APPARATUS

Technical Field

[0001]

The present invention relates to a mobile terminal apparatus and
radio base station apparatus in next—-generation mobile

communication systems.

Background Art

[0002]

In UMTS (Universal Mobile Telecommunications System) networks,
for the purpose of improving spectral efficiency and further
improving data rates, by adopting HSDPA (High Speed Downlink
Packet Access) and HSUPA (High Speed Uplink Packet Access), it
is performed exploiting maximum features of the system based on
W-CDMA (Wideband Code Division Multiple Access). For the UMTS
network, for the purpose of further increasing high-speed data
rates, providing low delay and the 1like, Long Term Evolution (LTE)
hasbeendiscussed (Non-patent Document1l). InLTE, asamultiplex
system, OFDMA (Orthogonal Frequency Division Multiple Access)

different from W-CDMA is used in downlink, and SC-FDMA (Single



is performed exploiting maximum features of the system based on 20 W-CDMA (Wideband Code
Division Multiple Access). For the UMTS network, for the purpose of further increasing high-speed
data rates, providing low delay and the like, Long Term Evolution (LIE) has beendiscus s ed (
Non-patent Document 1) . In L TE , as a multiplex system, OFDMA (Orthogonal Frequency Division
Multiple Access) 25 different from W-CDMA is used iredownlink, and SC-FDMA (Single 2 Carrier
Frequency Division Multiple Access) is used in uplink. [0003] In the 3G system, a fixed band of 5 MHz
is substantially used, and it is possible to achieve transmission rates of approximately 5 maximum 2

Mbps in dowAlfdik: MedMATies Hthe LIE'S /5t Hdihg XafiableT5atus rangii florm 1 HMHZ o 20

MHz, itis p %idkélg to achieve transmission rates of maximum 300 Mbps in downlink and about 75
Mbps in uplink: unlther, in the UMTS network, for the purpose of further increasing the wide-band and

high speed, 10 successor systems to LIE haye been discus (for example, L|E Adyancement
(LIE-A) ) . A%%o%?ﬁg?i?ins%e S%Teﬁt%sléifpael?fé‘j fﬂa?ga §Iura ﬁy of thseus%grlrtlé& elgogrx%u%lsc% ion

systems will c%fexist and cosn{%gluera%ioon ﬁ%(.r adio _bas e station apparatus, @obile terminal aenlpi;dratus,
ural 1

ng’ i1t is pos ] ieve transdmissio . of approximat
etc.) capablaé 0 supporﬁng a plurality ot 15 these systems are considered neceps%ary.

5 maximum 2 Mbps in downlink. Meanwhile, in the LTE system, using
variable bands ranging from 1.4 MHz to 20 MHz, it is possible
to achieve transmission rates of maximum 300 Mbps in downlink
and about 75 Mbps in uplink. Further, in the UMTS network, for
the purpose of further increasing the wide-band and high speed,

10 successor systems to LTE have been discussed (for example, LTE
Advancement (LTE-A)). Accordingly, inthe future, it is expected
that a plurality of these mobile communication systems will
coexist, andconfigurations (radiobase stationapparatus, mobile
terminal apparatus, etc.) capable of supporting a plurality of

15 these systems are considered necessary.

Citation List
Non-patent Literature
[0004]
20 [Non-patent Document 1]
3GPP, TR25. 912 (V7.1.0), *"“Feasibility study for Evolved UTRA

and UTRAN”, Sep. 2006

Summary of Invention

25 Technical Problem



Citation List Non-patent Literature [0004] 20[Non-patent Document 1] 3GPP, TR25. 912 (V7.1.0),
"Feasibility study for Evolved UTRA and UTRAN", Sep. 2006 = Summary of Invention 25 Technical
Problem 3 [0005] The present invention was made in view of the respect, and it is an obj ect o f the
invent ion to pr ovide a mobile terminal apparatus and radio base station apparatus supporting each of
a plurality 5 of mobile communication systems when tBe plurality of mobile communication systems
coexists. Solution to Problem

[0005]

The present invention was made in view of the respect, and it

isanobject of theinventiontoprovideamobileterminal apparatus

and radio base station apparatus supporting each of a plurality
5 of mobile communication systems when the plurality of mobile

communication systems coexists.

Solution to Problem
[0006]

10 A mobile terminal apparatus of the invention is a mobile terminal
apparatus 1in a radio communication system for performing
transmission and reception in uplink and downlink each assigned
to a relatively wide system band obtained by aggregating a
plurality of component carriers each of which is a relatively

15 narrow system band, and is characterized by having coding and
data modulation means for performing coding and data modulation
on an uplink control signal including report information of each
component carrier assigned to downlink, and mapping means for
mapping the control signal subjected to coding anddatamodulation

20 to an uplink communication channel.

[0007]

A radio base station apparatus of the invention is a radio base
station apparatus in a radio communication system for performing
transmission and reception in uplink and downlink each assigned

25 to a relatively wide system band obtained by aggregating a



[0006] 10 Amobile terminal apparatus of the invention is a mobile terminal apparatus in a radio
communication system for performing transmission and reception in uplink and downlink each
assigned to a relatively wide system band obtained by aggregating a plurality of component carriers
each of which is a relatively 15 narrow system band, and is characterized by having coding and data
modulation means for performing coding and data mogulation on an uplink control signal including
report information of each component carrier assigned to downlink, and mapping means for mapping
the control signal subjected to coding and data modulation 20 to_an uplink communication channel.
[0007] A ra&g%%ﬁéjs tiontapPATRIS Ot thé HVEhTiGr iS4 a6 balt Statioh agpdratudtin Gratio

communication sxstem for pe forrgingd%r%nsmission and rece tcilokrjl inhuplink and downlink each

assigned 25T & rdiativaly Wids systeth band obtinsd by aggregating &4 Pitrality St compdnent
r.aq}erized b% vin conqol

carriers each,gfuihich is 2 relatively narrow s stem band, and.s, sharaterized by having co
signal extracﬁ{ng means Tor exﬁacting a downlink Gontrol signaﬁllnc?udllng repor? information of each

component carrier assigned 5 tq dowplink, and data.demadulation.and,decoding means for pe
forming data demodul at fon and de coﬁng on the extracted contro | S|gna?.a'f:ec hical f&\/%n?age of
ﬂmlnvgﬂmpo downlink, and data demodulation and decoding means for

performingdatademodulationanddecodingontheextractedcontrol

signal.

Technical Advantage of the Invention

10 [0008]
In the invention, in a radio communication system for performing
transmission and reception in uplink and downlink each assigned
to a relatively wide system band obtained by aggregating a
plurality of component carriers each of which is a relatively

15 narrow system band, an uplink control signal including report
information of each component carrier assigned to downlink is
transmitted using a control channel for the relatively narrow
system band, or a control channel or a common channel for the
relatively wide system band, and therefore, even when a plurality

20  of mobile communication systems coexists, it is possible to
efficiently transmit the report information such as the CQI
(Channel Quality Indicator) and ACK/NACK corresponding to each

of the mobile communication systems.

25 Brief Description of Drawings



10[0008] In the invention, in a radio communication system for performing transmission and reception
in uplink and downlink each assigned to a relatively wide system band obtained by aggregating a
plurality of component carriers each of which is a relatively 15 narrow system band, an uplink control
signal including report information of each component carrier assigned to downlink is transmitted using
a control channel for the relatively narrow system bang, or a control channel or a common channel for
the relatively wide systemband, and therefore, even when a plurality 20 of mobile communication
systems coexists, it is possible to efficiently transmit the report information such as the CQI (Channel

Quality Indid&t %9

And ACK/NACK corresponding to each of the mobile communication systems. 5
[0009] FIG. 1 is a (ilagram tg ,ex%a(l%gnviﬁstem bands in the LIE s%ecgn;_ EII(E is a diagram to explain

asymmetry of ffequency Band§ K &Rd Bpfk 5 FIG" 3RS diagham 1o exprain pair Bahd

assignment jn the LIE-A system:; FIG. 4 is a diagram illustrating a configuration of part of a mobile
terminal aptglaﬁ!rcj';iltus%aécsoradirﬁjgt;ltao(jéfr‘lal Emtboocﬁﬁ%%% of | thaeslx%nn?iony 18?Fl%r. B8 %ndﬂiggé?ﬁlfﬁastlrgting a
configurationOQAllc part %f aarrlagioub§slen¥s(tation apparatus according to the Embodiment of the invention;
FIG.6isa éilagram it ustrating 5con iguration of part of the mobile terminal apparatus according to the

Embodiment of the ]15si“é’e<{‘£i§g%:§§ﬁé 3.2 di%%’%‘ H'%;%”@QR% %%%'H%Hﬁ%f}% of payt ofithe radio
base station apparatus according to the Em%o iment of the invention; and FIG. 8 Is a diagram
showing ans<9§;<gg%qll\<-‘-7 of format of an uplink 20 transmission signal in the LIE-A system.

FIG. 4 is a diagram illustrating a configuration of part of a
mobile terminal apparatus according to an Embodiment of the
invention;

10 FIG. 5 is a diagram illustrating a configuration of part of a
radio base station apparatus according to the Embodiment of the
invention;

FIG. 6 is a diagram illustrating a configuration of part of the
mobile terminal apparatus according to the Embodiment of the

15 invention;

FIG. 7 is a diagram illustrating a configuration of part of the
radio base station apparatus according to the Embodiment of the
invention; and

FIG. 8 is a diagram showing an example of format of an uplink

20  transmission signal in the LTE-A system.

Description of Embodiments
[0010]
FIG. 1 is a diagram to explain a frequency usage state when mobile

25 communications are performed in downlink. An example as shown



Description of Embodiments [0010] FIG. 1 is a diagram to explain a frequency usage state when
mobile 25 communications are performed in downlink. An example as shown 6 in FIG. 1 indicates the
frequency usage state in the case of coexistence of an LIE-A system that is a first mobile
communication system having a first system band that is relatively wide, and an LIE system that is a
second mobile communication system having 5 a secend system band that is relatively narrow. In the
LIE-A system, for example, wireless communications are performed in a variable system bandwidth of
100 MHz or less, and in the LIE system, wireless communications are performed in a variable system
bandwidth of20° MElz of <&} The 'sySteht Band SAHEIGE-A S§Stem™T0! is"at 18ast e BAft frdquency

region (comé)onent carrier: Cg()jwith the s(%/stem bar}ldac%f the L%I:E,L s¥stem as a unit. Thus integrating a

plurality of BASE TrEqUENcy Barids to broadds e bandtis fefefred 16 £S Canfer AJgrYatioh I fod11] 15

For example, in FIG. 1, the system.band of the LIE-A system s a system band ;20 MHzx5=10QMHz )
containing b nsdtseé? fR%Vc%Iﬁ%gneE[;\ ]i:%nﬁies Sth mthEbe“’l:gyé'gtteterhnabjtanlds(braesjcén %Hé:e 4] Mﬁ%%%f fheLIE
system as a sirlgf% component carrier. In FIG. 1,.am biie terminal apparatus UEﬁ( serthyipment) #1
is a mobile ferminal %ﬁﬁ%ﬁa@u&%%sﬁﬁp%rﬁﬁg ?hnedLTlg-%lsfst%?nm?aLllgolsé:?r}:ploorﬁnayt g TiE saystlenrﬁ) and

has a systemn ba do%l%g,é"éé %%yﬁist%ra”@bi'%t "Mindl;apearatys supporting the LIE-/A-system
(also supporting the LIE yster%& and has a system ana of 480%Hz 20MHZzx2=40MHz) , and UE#3 is

a mobile terminal.gpparatus supporting the.LIE system (pat sipperting ihe 23 LIE:A sysiem) gnd has a
system band of 20 MHz (base band) . 7

a variable system bandwidth of 100 MHz or less, and in the LTE
system, wireless communicationsareperformedinavariablesystem
bandwidth of 20 MHz or less. The system band of the LTE-A system

10 is at least one basic frequency region (component carrier: CC)
with the systemband of the LTE systemas aunit. Thus integrating
aplurality of base frequency bands to broaden the band is referred
to as Carrier Aggregation.
[0011]

15 For example, in FIG. 1, the system band of the LTE-A system is
a systemband (20MHzx5=100MHz) containing bands of five component
carriers with the systemband (base band: 20 MHz) of the LTE system
as a single component carrier. In FIG. 1, a mobile terminal
apparatus UE (User Equipment) #1 is a mobile terminal apparatus

20 supporting the LTE-A system (also supporting the LTE system) and
has a system band of 100 MHz, UE#2 is a mobile terminal apparatus
supporting the LTE-A system (also supporting the LTE system) and
has a system band of 40 MHz (20MHzx2=40MHz), and UE#3 is a mobile
terminal apparatus supporting the LTE system (not supporting the

25 LTE-A system) and has a system band of 20 MHz (base band).



[0012] In wireless communications in thus broadened frequency band, it is expected that the frequency
band assigned to downlink and the frequency band assigned to uplink are asymmetric. For example, 5
as shown in FIG. 2, in Frequency Division Duplex (FDD), uplink (UL) and downlink (DL) have
asymmetric bandwidths at a single transmission time interval (Ill) . In Time Division Duplex (TDD) , a
plurality of uplink is assigned to the bandwidth of downlink, and uplink (UL) and downlink (DL) have
asymmetric bandwidths. 10[0013] The processing procedure used in the LIE system is not capable of
supporting such systems in which the uplink (UL) channel and downlink (DL) have asymmetric
bandwidths.[%élg}ore, even in systems capable of using a broadened frequency band, only the 15

basic frequeInc band can be sctf%)ortedtand it is nottﬁ)ossible t%effecgiv rIy use the broadened
frequency band’ Therstore, THUer présent SEumStancE thersia b method capable ot &fficigttly

sending report gn)zoréncactieog %%%Qagﬁhef%(gl &%hﬁgnqégluc?lg)é Isnldicaetgr%%n AV%Iﬁlan Clé.n%OL 014] The
inventors ofltﬁe ineentlon noted the a ove-ﬁ1entlo ed respect and reache fﬁe invention.Tno ﬁer

words, it is tpge%llsit %fthebinve(:jpt{ilonsthart1 iGn atrgdlilo om lér]]fi(e:ati%n s setggfn.fgr peﬁfggfmén%%a semission
and reception In ugllniyan(?laown?in&%ac assigrﬁ)eciL {0'a relative y wide system ban obtaired by

ag@egéﬂm%% %hown in FIG. 2, in Frequency Division Duplex (FDD), uplink
(UL) and downlink (DL) have asymmetric bandwidths at a single
transmissiontime interval (TTI). InTimeDivisionDuplex (TDD),
a plurality of uplink is assigned to the bandwidth of downlink,
and uplink (UL) and downlink (DL) have asymmetric bandwidths.
10 [0013]
The processing procedure used in the LTE system is not capable
of supporting such systems in which the uplink (UL) channel and
downlink (DL) have asymmetric bandwidths. Therefore, even in
systems capable of using a broadened frequency band, only the
15 basic frequency band can be supported, and it is not possible
to effectively use the broadened frequency band. Therefore,
under present circumstance, there 1is no method capable of
efficiently sending report information such as the CQI (Channel
Quality Indicator) and ACK/NACK.
20 [0014]
The inventors of the invention noted the above-mentioned respect
and reached the invention. In other words, it is the gist of
the invention that in a radio communication system for performing
transmission and reception in uplink and downlink each assigned

25 to a relatively wide system band obtained by aggregating a



plurality of component carriers each of which is a relatively narrow system band, by transmitting an
uplink control signal including report information of each component carrier assigned to downlink using
a control channel for the relatively narrow 5 system band, or a control channel or a common channel
for the relatively wide system band, the report information such as the CQI and ACK/NACK is
transmitted efficiently corresponding to each of mobilscommunication systems even when a plurality
of mobile communication systems coexists. 10[0015] An Embodiment of the invention will specifically
be described below with reference to accomparying drawings. In the invention, transmission of report

information s H&fietl i £ fadic EomMiiHicatdh syStemn e Performing: frAndmissidnand 15 fédeption

in uplink and downlink each assigned tq a relatively wide sy stem band ( aggregated.frequency bands
fo the LIR35S {8H) DO B Sr UG S iy STl ot Larr i SASH of WHER s o

relatively narrow 1%[sltgm Pgnd ]gl%aé% equenc Ol%ag(% of grcl% LCI% S gtneén tlrc1 asgch a radio .
communication Sys emQ,I as 20 shown in FIG. , In random access, a pair bandr(JDeC,rC%Eﬁj@a%f) is
determined 2 if the LIE, system, and using the paif hand, the UE capabillty information,and pair band

assignmenttiﬁforr%véﬂon anne

5 system band, or a control channel or a common channel for the
relatively wide system band, the report information such as the
CQI and ACK/NACK is transmittedefficiently corresponding to each
of mobile communication systems even when a plurality of mobile
communication systems coexists.

10 [0015]
An Embodiment of the invention will specifically be described
below with reference to accompanying drawings.
In the invention, transmission of report information is defined
in a radio communication system for performing transmission and

15 reception in uplink and downlink each assigned to a relatively
wide systemband (aggregated frequency bands for the LTE-A system)
obtained by aggregating a plurality of component carriers each
of which is a relatively narrow system band (base frequency band
of the LTE system). In such a radio communication system, as

20 shown in FIG. 3, in random access, a pair band (DCC#2-UCC#1l) is
determined as in the LTE system, and using the pair band, the
UE capability information and pair band assignment information
istransmittedandreceivedtodetermine apair band (DCC#1, DCC#2,

DCC#3-UCC#1, UCC#2) assigned to the wide band. Therefore, in

25 the case where a plurality of mobile communication systems (LTE



is tran smitted and re ce ived t o determine a pair band ( DCC# 1 , DCC#2, DCC#3-UCC#1, UCC#2)
assigned to the wide band. Therefore, in 25 the case where a plurality of mobile communication
systems (LIE 9 system and LIE-A system) coexists, it is possible to support each of the mobile
communication systems. [0016] Described herein is initial access in the aforementioned radio 5
communication system. First, a mobile terminal apparatus makes a cell search using a synchronization
channel signal included in one downlink CC among a plurality of downlink CCs. At this point, the CC to
connect by the cell search is assumed to be an injtial downlink CC. Herein, in the example as shown in

FIG. 10 3, doWhiifk CEYDCE) 2% h& HitiaPddwiink cc- [pdFA TheFadid Basedtation apparatus

transmits a broadcast cha@el signal including information (bandwidth, the number of antennas, etc.)
of the initialod%ovxyn Ak &S and t(ﬁgmrﬁ“(%ﬁfbct%rt’mf?\rél S¥parallis 15 receives the broadcast channel signal.
Further, the rglgl'i%?ase station apparatus transmits a broadcast information signal (DBCH signal) on
the DBCH (bynam ¢ Broadcast Channel) including information (bandwidth, center frequency, etc.) of
the uplink %ggi{_el%\évgmm initial.downlir]cki%g;, and the mabi

ereln is 1nil access 1n Eﬁgqyyggementioned radio

5 communication system. First, a mobile terminal apparatus makes

a cell search using a synchronization channel signal included

in one downlink CC among a plurality of downlink CCs. At this

point, the CC to connect by the cell search is assumed to be an

initial downlink CC. Herein, in the example as shown in FIG.
10 3, downlink CC (DCC) #2 1is the initial downlink CC.

[0017]

The radio base station apparatus transmits a broadcast channel

signal including information (bandwidth, the number of antennas,

etc.) oftheinitial downlink CC, andthemobile terminal apparatus
15 receives the broadcast channel signal. Further, the radio base

station apparatus transmits a broadcast information signal (DBCH

signal) on the DBCH (Dynamic Broadcast Channel) including

information (bandwidth, center frequency, etc.) of the uplink

CC paired with the initial downlink CC, and the mobile terminal
20 apparatus receives the broadcast information signal. Herein,

as shown in FIG. 3, the uplink CC paired with the DCC #2 is UCC

#1.

[0018]

At this point, using the information (bandwidth and the number

25 of antennas) of the initial downlink CC of the received broadcast



20 apparatus receives the broadcast information signal. Herein, as shown in FIG. 3, the uplink CC
paired with the DCC #2 is UCC #1. [0018] At this point, using the information (bandwidth and the
number 25 of antennas) of the initial downlink CC of the received broadcast 10 channel signal, the
mobile terminal apparatus enables the bandwidth of a downlink reception signal to be extracted, while
controlling the center frequency in downlink receptior. ¢-urther, using the information (bandwidth and
the number of antennas) of 5 the uplink CC paired with the initial downlink CC of the received
broadcast information signal, the mobile terminal apparatus limits the bandwidth of an uplink

transmissiofi STGHAT whilé €At 01 TiRG thE TRhtet frréGdehcyan ufi e randtisSoR By thi s figans,

the pair band of the initial downljink CC.% CC#2) and uplink 10 CC gl; C#1) is determine ir band
i LIE). 10015 PG e At SUliche SRRt GArhis  brosdAbt MR Rt Sl

(DBCH &gngé)lllgclunggfgn ACH parameter enabling.wh therlthe]gnobn%tetrmlnal apanratﬁs IS an

LIE-A 15 termlnaﬂ% %r?tl e ,eande the Fneo%ﬂg termina ggﬁlarétrﬂs F(?ccel\}jesjtﬂg broaélcrats Sry

information sisginal. 'It'lple mobrjle ternginal apparatus. %%nerate ) EAC signalfbas donth re%ived
RACH paralrlnetéllg,J and transmits. elERcFLB%@nXho t ear%gsio Egsg Station gppg%efuesngr? tsﬁ)e lOJp|ink CC

(UCC#%) (r%%o%alcﬁ‘?ﬁs&zg@%gh with the initial downlink CC of the received

broadcast information signal, the mobile terminal apparatus
limits the bandwidth of an uplink transmission signal, while
controllingthe center frequency inuplink transmission. Bythis
means, the pair band of the initial downlink CC (DCC#2) and uplink
10 CC (UCC#1) is determined (pair band in LTE).
[0019]
Further, the radio base station apparatus transmits a broadcast
information signal (DBCH signal) including an RACH parameter
enabling whether the mobile terminal apparatus is an LTE-A
15 terminal to be identified, and the mobile terminal apparatus
receives the broadcast information signal. The mobile terminal
apparatus generates an RACH signal based on the received RACH
parameter, and transmits the RACH signal to the radio base station
apparatus on the uplink CC (UCC#1l) (random access).
20 [0020]
Upon receiving the RACH signal, the radio base station apparatus
transmits an RACH response signal to themobile terminal apparatus
on the initial downlink CC (DCC#2). After receiving the RACH
response signal, themobileterminal apparatus generatesanuplink

25 shared channel signal, and transmits the uplink shared channel



Upon receiving the EACH signal, the radio base station apparatus transmits an RACH re spons e
signal to the mobile terminal apparatus on the initial downlink CC (DCC#2). After receiving the RACH
response signal, the mobile terminal apparatus generates an uplink 25 shared channel signal, and
transmits the uplink shared channel 11 signal to the radio base station apparatus on the PUSCH
(Physical Uplink Shared Channel) of the uplink CC (UGQC#1). At this point, the uplink shared channel
includes the information (UE capability information) of the transmission/reception bandwidth of the 5
mobile terminal a%) aratus, and the radio base station %%)aratus is notified of the UE _capability

information 50831} This: e TAGHiR B Rfinal appatRidS #anshits tRE (pifk Sharad ERRHher Signal

including th[%) E gﬁpgggiyfig%gg%tinopllgo (@fgtg%glltﬁigq % }(h% ér?ﬁﬁgﬁgnérf%qgtﬁrégzﬁ%{v%h of the

. 1
mobile terminal apparatus € radio base station‘apparatus

Uponreceivingthe plingshared hannel signal, the radi fl)ase ation appar assigns. ir band
of uplink ant BRI b B Sa DI e UE EAAey Rt 16 et o p At oY
(40MEZz)correspondingtotwoCCs). Herein, as shown in FIG. 3, the uplink is of UCC#1 an C#2, and
the domnink L 5f DO DO At DECHS LoRNGr (s B bote SR SBbsrans vaiEmits a

controlsignal (MAC/RR G Gontrol signall to the mebile fermingl apparatus onshe PDRGE, (Bhysical

is notified of the UE capability information.
[0021]
Thus, the mobile terminal apparatus transmits the uplink shared
channel signal including the UE capability information

10 (information of the transmission/reception bandwidth of the
mobile terminal apparatus) to the radio base station apparatus
ontheuplink CC (UCC#1). Uponreceivingtheuplink sharedchannel
signal, the radio base station apparatus assigns a pair band of
uplink and downlink CCs based on the UE capability information

15 (herein, the bandwidth (40MHz) correspondingtotwoCCs). Herein,
as shown in FIG. 3, the uplink is of UCC#1 and UCC#2, and the
downlink is of DCC#1, DCC#2, and DCC#3. Further, the radio base
station apparatus transmits a control signal (MAC/RRC control
signal) to the mobile terminal apparatus on the PDSCH (Physical

20 Downlink Shared Channel) on the downlink CC (DCC#2). At this
point, the control signal (MAC/RRC control signal) includes the
pair band assignment information, and the mobile terminal
apparatus is notified of the pair band assignment information.
[0022]

25 Next, upon receiving the control signal including the pair band



20 Downlink Shared Channel) on the downlink CC (DCC#2). At this point, the control signal
(MAC/RRC control signal) includes the pair band assignment information, and the mobile terminal
apparatus is notified of the pair band assignment information. [0022] 25 Next, upon receiving the
control signal including the pair band 12 assignment information, in the mobile terminal apparatus, the
transmission/reception processing section adjusts (shifts) the frequency based on the pair band
assignment information. More specifically, the mobile terminal apparatus adjusts to the center 5
frequency of the bandwidth ﬁaggregated CCs) of the downlink CCs (DCC#1, DCC#2, DCC#3), and

extracts a dOWHiHRTECEptioN SigHAR e bariwidth Sithe Hownfihl CCs (GEERT A5EEH2E BECHa).
Further, the mobile terminal ratus adjusts to the center frequency of the bag?awi%tht%ﬁg Eeegated
ign

CCs) of the UrTAR L 16 MG AP DI Rrd Trttahre GHICta SRS S RAID the Hitdwidth

a
of the uplink. CCs UCC#;IL), ucg#zl)‘. §¥ this means, ntge mohile termjtnall a%g%rat%s IS capaﬁle of
[

communicating With the radio base station apparatus using the frequency band with the ~ - <

assignedwideband. Subsequently, the mpbile terminal apparatus 15 receives downlink control
iormation (Ba G SuRtol Sl e e IR DL A St Socns e rea (2t

essigngentinlamalon omSsponuinglo I s i decoding ), Than, e mablie e

apparatus transmits and receives the shared data channel. 20[0023] Herein, descri Is a method of

transmitting an-uplink gentyol sigpal jngluding report information,of each, componen Garier assigned to

downlink in the above-mentioned radio communication system, using a control channel for the

relatively narrow syster 28 Aaidh (LI system hapd) ona ceptol chappel or gemmon ehanpe| |

Further, the mobile terminal apparatus adjusts to the center
frequency of the bandwidth (aggregated CCs) of the uplink CCs

10 (UCC#1, UCC#2), and limits an uplink transmission signal to the
bandwidth of the uplink CCs (UCC#1l, UCC#2). By this means, the
mobile terminal apparatus is capable of communicating with the
radio base station apparatus using the frequency band with the
assigned wide band. Subsequently, themobile terminal apparatus

15 receives downlink control information (layerl/layer2 control
signal), checks theuser ID, and decodes radio resource assignment
information correspondingtotheuser ID (blinddecoding). Then,
the mobile terminal apparatus transmits and receives the shared
data channel.

20 [0023]
Herein, described is a method of transmitting an uplink control
signal including report information of each component carrier
assigned to downlink in the above-mentioned radio communication
system, using a control channel for the relatively narrow system

25 band (LTE system band) or a control channel or common channel



13 for the relatively wide system band (LIE-A system band). [0024] FIG. 4 is a diagram illustrating a
configuration of part of the mobile terminal apparatus (LIE-A terminal) according to the 5 Embodiment
of the invention. Further, FIG. 5 is a diagram illustrating a configuration of part of the radio base station
apparatus according to the Embodiment of the invention. The mobile terminal apparatus as shown in
FIG. 4 transmits the report information of each comparsent carrier (CC) assigned to downlink 10
independently on each CC using the PUCCH (Physical Uplink Control Channel) that is a
communication channel of the LIE system. In addition, transmission of the report information in the LIE

terminal is th8'sahiE ad fithe hormal EasE afd He L cPipli Ond tHéredr 8&°dhifted 15[0025] The

mobile terrrr#'réad(?g aratus as shown in FIG. 4 has coding and data modulation sections 101a to 101N
that perfornt coO ing and data modulation on uplink control signals corresponding to the downlink CCs

e O Bl CC Iogn e 0gp a 20 02 s o e ik gl ol

mobile terminal apparatus (LTE-A terminal) according to the

5 Embodiment of the invention. Further, FIG. 5 1is a diagram
illustrating a configuration of part of the radio base station
apparatus according to the Embodiment of the invention. The
mobile terminal apparatus as shown in FIG. 4 transmits the report
information of each component carrier (CC) assigned to downlink

10 independently on each CC using the PUCCH (Physical Uplink Control
Channel) that is a communication channel of the LTE system. 1In
addition, transmission of the report information in the LTE
terminal isthe sameas inthenormal case, anddescriptions thereof
are omitted.

15 [0025]
The mobile terminal apparatus as shown in FIG. 4 has coding and
data modulation sections 10la to 101N that perform coding and
data modulation on uplink control signals corresponding to the
downlink CCs for each CC, downlink CC mapping sections 102a to

20 102N that map the uplink control signals subjected to coding and
data modulation in the coding and data modulation sections 101la
to 101N to uplink PUCCHs corresponding to the downlink CCs,
respectively, and an uplink transmission signal generating
section 103 that generates an uplink transmission signal of the

25 PUCCHs subjected tomapping. The uplink control signal includes



to 101N to uplink PUCCHSs corresponding to the downlink CCs, respectively, and an uplink
transmission signal generating section 103 that generates an uplink transmission signal of the 25
PUCCHSs subjected to mapping. The uplink control signal includes 14 the report information (CQI and
ACK/NACK) of individual CCs assigned to downlink. In the mobile terminal apparatus having such a
configuration, the coding and data modulation sectionsi101a to 101N are provided for each CC
assigned to downlink, and 5 the downlink CC mapping sections map the uplink control signals to
respective uplink control channels (PUCCHS) far the LIE system corresponding to each CC. In other
words, this rbbilé T Riral Appardtiad p&ror %%dﬁ{bdar%)éga{tgpfﬁgdulﬁfon%h Yk dhtrofSignals
respectively corresponding to domnliq{k CCs.ind pend%n.tli/ 10 to transniit independentl .a[0026 The
radio base Statio A5paratus A& shotwn in F18. 5 1ad'8n tipfink F&dsption sighat diidiRg settay 201
that divides an plink recention signal of the mobilg terminal apparatys under 45 sommypicagions from
an uplink reception signal, downfink CC

10la to 101N are provided for each CC assigned to downlink, and
5 the downlink CC mapping sections map the uplink control signals
to respective uplink control channels (PUCCHs) for the LTE system
corresponding to each CC. 1In other words, this mobile terminal
apparatus performs coding and data modulation on uplink control
signals respectively corresponding to downlink CCs independently
10 to transmit independently.
[0026]
The radio base station apparatus as shown in FIG. 5 has an uplink
reception signal dividing section 201 that divides an uplink
reception signal of the mobile terminal apparatus under
15 communications from an uplink reception signal, downlink CC
extracting sections 202a to 202N that extract uplink PUCCHs
corresponding to downlink CCs from the divided uplink reception
signal for each CC, and data demodulation and decoding sections
203a to 203N that performdata demodulation and decoding on uplink
20 control signals of the extracted PUCCHs for each CC. The uplink
control signals include the report information (CQI and ACK/NACK)
of individual CCs assigned todownlink. Intheradiobasestation
apparatus having such a configuration, the downlink CC extracting
sections 202a to 202N and data demodulation and decoding sections

25 203a to 203N are provided for each CC for the LTE system band



extracting sections 202a to 202N that extract uplink PUCCHSs corresponding to downlink CCs from the
divided uplink reception signal for each CC, and data demodulation and decoding sections 203a to
203N that perform data demodulation and decoding on uplink 20 control signals of the extracted
PUCCHs for each CC. The uplink control signals include the report information (CQI andACK/NACK)
of individual CCs a s s igned to downlink. In the radiollzase station apparatus having such a
configuration, the downlink CC extracting sections 202a to 202N and data demodulation and decoding
sections 25 203a to 203N are provided for each CC for the LIE system band 15 assigned to downlink.
In other woftisS - fadid-BasSe Blation appardtus Fedeives stk cohfrof Sighals7asFeciivaly" o

corresponding to downlink CCs independently_ to perform dat% demodula&ion and decodingf
Mdependaﬁ Pg@@ﬁyf receives uplink contro signals respéctively

corresponding to downlink CCs independently to perform data
demodulation and decoding independently.
5 [0027]
The mobile terminal apparatus (LTE-A terminal) as shown in FIG.
4 performs codinganddatamodulationontheuplink control signals
respectively corresponding to downlink CCs independently to
transmit independently, and by this means, in the broadened
10 frequency band (LTE-A system band), is capable of efficiently
transmitting the uplink control signals including the report
information (CQI and ACK/NACK) of individual CCs assigned to
downlink. Therefore, evenwhenapluralityofmobile communication
systems coexists, it is possible to efficiently transmit the
15 report information such as the CQI and ACK/NACK corresponding
to each of the mobile communication systems.
[0028]
FIG. 6 is a diagram illustrating a configuration of part of the
mobile terminal apparatus (LTE-A terminal) according to the
20 Embodiment of the invention. 1In FIG. 6, the same components as
in FIG. 4 are assigned the same reference numerals, and specific
descriptions thereof are omitted. Further, FIG. 7 is a diagram
illustrating a configuration of part of the radio base station
apparatus according to the Embodiment of the invention. In FIG.

25 7, the same components as in FIG. 5 are assigned the same reference



The mobile terminal apparatus (LIE-A terminal) as shown in FIG. 4 performs coding and dat a modulati
on on the uplink control signals respectively corresponding to downlink CCs independently to transmit
independently, and by this means, in the broadened 10 frequency band (LIE-A system band), is
capable of efficiently transmitting the uplink control signals including the report information (CQI and
ACK/NACK) of individual CCs assigned to downlink. Therefore, even when a plur al ity of mobile
communication systems coexists, it is possible to efficiently transmit the 15 report information such as
the CQI and ACK/NACK corresponding to each of the mobile communication systems. [0028] FIG. 6 is

a diagram ifUEHTIRG & coMfiguiation 'of bart st Tvé Mobil8 ierntiRa apparatts (SIELA tfinal)

according t Brbe%? Embodiment of the invention. In FIG. 6, the same components as in FIG. 4 are
assigned the samne reference numerals, and specific descriptions thereof are omitted. Further, FIG. 7

is a diagram.illustrating a configuration of part of the radio base stati pparatus according to the
Embodiment st the VLRSI HIG.L 25 e bame  comBaiants as i FICe S 12 AULHE G same

reference %%ntrolsignalconcatenatingsection104thatconcatenatesuplink

5 control signals corresponding to downlink CCs, a coding and data
modulation section 105 that performs coding and data modulation
on the concatenated uplink control signal (the uplink control
signals of the aggregated CCs), a PUCCH mapping section 106a that
maps the uplink control signal subjected to coding and data

10 modulation in the coding and data modulation section 105 to the
PUCCH assigned in the LTE-A format, a PUSCH mapping section 106b
that maps the uplink control signal subjected to coding and data
modulation in the coding and data modulation section 105 to the
PUSCH assigned in the LTE-A format together with wuplink

15 transmission data, and the uplink transmission signal generating
section 103 that generates a mapped uplink transmission signal
of the PUCCH or a mapped uplink transmission signal of the PUSCH.
[0030]

The mobile terminal apparatus as shown in FIG. 6 concatenates

20 control signals including the report information of individual
CCs assigned to downlink as aggregated CCs, and transmits the
uplink control signal using the PUCCH (control channel) or PUSCH
(Physical Uplink Shared Channel) that is a communication channel
in the LTE-A system corresponding to the aggregated CCs. 1In the

25 mobile terminal apparatus as shown in FIG. 6, when there is no



numerals, and specific descriptions thereof are omitted. [0029] The mobile terminal apparatus as
shown in FIG. 6 has an uplink control signal concatenating section 104 that concatenates uplink 5
control signals corresponding to downlink CCs, a coding and data modulation section 105 that
performs coding and data modulation on the concatenated uplink control signal (the uplink control
signals of the aggregated CCs), a PUCCH mapping section 106a that maps the uplink control signal
subjected to coding and data 10 modulation in the coding and data modulation section 105 to the
PUCCH assigned. in the LIE-A format, a PUSCH mapping section 106k that maps the uplink control
signal subjected tb tbEiNGahdHatA modfiatiBh M the 28dihG hrit 43 mbdulatioh BetliéT 1080 the

PUSCH assi%nedpin th% LIEMA format Eofqetheg with Lflplink 15 trapng isHsion data, and the upl{ Kk
transmission Sigral generating sedtion 103 that Jenératés & fapped tphihk taRsmRSEN sighdl of the

PUCCH or a mapped uplink transmission signal of the PUSCH. [0 BO]E[ obile_terminal apparatus
as shown inuf—gI]Gl. cgr?éla!([é:r?a egjz%nc?o%trlo? s?grnaaIllsszﬁ%: u%lencg fhe rt(()ekb%r iﬁ?oér}r}nati;%o‘? ihlélil/i%jﬁgl CCs

assigned to downlink as aggregated CCs, and transmits the uplink control.signal using the PUCCH
D o7 Dk Ml Chahrel et ok L EioH S

(control channel) or p are a communication channgl in the

:;'I'CEEAG %ﬁi% %?Se%%‘%ﬁ%‘%%to the.agaregated €s, I the 23, mobile terminal appagatug as gfown in
individual CCs assigned to downlink. In this mobile terminal
apparatus, uplink control signals corresponding to respective
downlink CCs are concatenated, subjected to joint coding and data
modulation, and then, transmitted. In addition, also in this

10 case, transmission of the report information in the LTE terminal
is the same as in the normal case, and descriptions thereof are
omitted.

[0031]
In the LTE-A system, anuplink transmission signal is transmitted

15 in the format as shown in FIG. 8. 1In such a format, it is possible
toperformtransmission more than in the format in the LTE system,
and it is thereby possible to efficiently transmit the uplink
control signal including the report information by the
above-mentioned method. InFIG. 6, whenanuplink control signal

20 is mapped to the PUCCH of the LTE-A system, the uplink control
signal is transmitted on a control channel 41 as shown in FIG.
8. Meanwhile, when an uplink control signal is mapped to the
PUSCHof the LTE-A system, theuplink control signal is transmitted
on a shared channel 42 as shown in FIG. 8.

25 [0032]



17 PUSCH transmission, the uplink control signal is transmitted on the PUCCH. Meanwhile, when
there is PUSCH transmission, the uplink control signal is transmitted on the PUSCH. The uplink
control signal includes the report information obtained by 5 concatenating the report information (CQI
and ACK/NACK) of individual CCs assigned to downlink. In this mobile terminal apparatus, uplink
control signals corresponding to respective downlink C€s are concatenated, subjected to joint coding
and data modulation, and then, transmitted. In addition, also in this 10 case, transmission of the report
information in the LIE terminal is the same as in the normal case, and descrigtions thereof are omitted.
[0031] In thé& T TEEA SyStéti San Tphifik trRnSRTESAT Sigri i§ HaKEMittel 5 in thé fortat &8s SHéwn in
FIG. 8. In such afc%rmat, it i,sgosﬁbée to, %erform transmissié) more than in th§ format in the LLE
system, and ft i theréby possibie t5'&ficiehtly raRsiitthe ugﬂnk E6hitrol Sighafmciidingthe Hport
information by the above-mentioned methqd . In FIG. 6, when an uplink control signal 20 is mapped to
the PUCCH SFRE L1E N syraiitine Golink ESnt G is Tap it of oo hata . o
shown in FIG. 8. Meanwhile, when an uplink coptrol signal is mapped,to t CH.of the L TE-A s
oo, the G e S P S e FIG . 2&0032) 19

The radio bé‘(;%%@%@“f%&%a@%‘é%aéé@%"@t@ EiRs ?EE?%%Q EB‘?E‘H’ eceplign sianal dlyiding gection

201 that divides an uplink reception signal of the mobile terminal apparatus unhder communications

from an uplik,[eaRfloR eiona,R PHECH P asting pisgetion 200e 103t adiets theIplpk BUCCH

corresponding to the downlink CC from the divided uplink reception signal, a PUSCH extracting

section 204 thatextracts theduplink PUSEHhcorge, sponding (o, the downlink GG from the-divided

uplink reception signal, a data demodulation and de coding section 205 that performs 10 data

demodulation, apd deceding or an Helink.contraksignal ofthe,extrasted BUCEH-ar ap uplink ggntrol
signal of the extracted PUSCH, and an uplink control signal dividing section 206 that divides the

control signgl syhiected{g datasermedulatiomanddeseding for £-ach dewndsink, € o 4 theradio base

st ati on appar atu s
10 data demodulation and decoding on an uplink control signal of

the extracted PUCCH or an uplink control signal of the extracted
PUSCH, and an uplink control signal dividing section 206 that
divides the control signal subjected to data demodulation and
decoding foreachdownlink CC. Intheradiobasestationapparatus
15 having such a configuration, the PUCCH extracting section 204a
or PUSCH extracting section 204b extracts the uplink control
signal including the entire report information of the aggregated
CCs for the LTE-A system band, and the uplink control signal is
subjected to data demodulation and decoding, and then, divided
20 for each downlink CC.
[0033]
By extractinganuplink control signal includingtheentire report
information of the aggregated CCs for the LTE-A system band, and
performing data demodulation and decoding on the uplink control

25 signal, the mobile terminal apparatus (LTE-A terminal) as shown



15 having such a configuration, the PUCCH extracting section 204a or PUSCH extracting section 204b
extracts the uplink control signal including the entire report information of the aggregated CCs for the
LIE-A system band, and the uplink control signal is subjected to data demodulation and decoding, and
then, divided 20 for each downlink CC. [0033] By extracting an uplink control signal including the entire
report information of the aggregated CCs for the LIE-Assystem band, and performing data
demodulation and decoding on the uplink control 25 signal, the mobile terminal apparatus (LIE-A
terminal) as, shown 19.in FIG. 6 is capable of efficiently transmitting, the uplink control signal including
the report infBrimatior? (CTT HRAACKINACK) ot Hdividual eEEssighad 1fcgaolwrﬁiJrfR}‘incﬁféttﬂ:rSé‘tdened

frequency band (LH{E-iAns fte 1 band). Therefore, e_veﬁwhen ag"”?@é of 5 mobiél om ni%agion
m

e
systems cog%igfa2 it is Bossibie s effitterth {ransmit the Feportinfoimation Stich' a8 the COl and

ACK/NACK.co%r.esggggmgctg Seach of the frg:qcboiIedcomTulrlchationt%}/éc,t ms. Furthec[, ?s described

d
above, the mobile terminal appaarasttsulsgp%er rms jo?n I(120(]:1|ng {0 transmi ‘ﬂ?eareep%?t information of 10

individual C}S:asm8“?ﬂtriﬁ-t§&erseb¥tpeos%b$%§q improye the-eiror rate in, the radig base station apparatus.
[0034] The present invention-s not limited to the a}fbove-ment'ionec?

5 mobile communication systems coexists, it is possible to
efficiently transmit the report information such as the CQI and
ACK/NACK correspondingtoeachof themobile communicationsystems.
Further, as described above, the mobile terminal apparatus
performs joint coding to transmit the report information of

10 individual CCs, and it is thereby possible to improve the error
rate in the radio base station apparatus.
[0034]
The present invention is not limited to the above-mentioned
Embodiment, and is capable of being carried into practice with

15 wvarious modifications thereof. The above-mentioned Embodiment
describes the case where the report information is the CQI and
ACK/NACK, but the invention is not limited thereto, and the report
information is not particularly limited as long as the report
information is information reported in uplink. For example,

20 without departing from the scope of the invention, the assignment
of component carriers, the number of processing sections,
processing procedures, the number of component carriers, and the
aggregate number of component carriers in the above-mentioned
descriptions are capable of being carried into practice with

25 modifications thereof as appropriate. Further, the invention



Embodiment, and is capable of being carried into practice with 15 various modifications thereof. The
above-mentioned Embodiment describes the case where the report information is the CQI and
ACK/NACK, but the invention is not limited thereto, and the report information is not particularly limited
as long as the report information is information reported in uplink. For example, 20 without departing
from the scope of the invention, the assignment of camponent carriers, the number of processing
sections, processing procedures, the number of component carriers, and the aggregate number of
component carriers in the above-mentioned descriptions are cagable of being carried into practice with

25 modificatiSng tHet€oras Appropriste Fimthst “thethierdtiono¢ € With modifications

thereof as appropriate without departing from the scope of the

invention.



is capable of being carried into practice with modifications thereof as appropriate without departing
from the scope of the invention. 21 CLAIMS 1 .A mobile terminal apparatus in a radio communication
system using a relatively wide system band obtained by aggregating a 5 plurality of component
carriers each of which is a relatively narrow system band, comprising: a coding and data
modulation section configured to concatenate uplink gantrol signals each of which includes report
information of each component carrier as signed to downlink to 10 perform coding and data
modulation on a concatenated uplink control signal; and a mapping section configured to map the
concatenated uplink control signal subj acted to c%&iAn d data modulation to an uplink
communication channel . 15 2 .The mobile terminal apparatus according to claim 1, wherein the uplink
communication channel is an uplink control channel. 3 .The mobile terminal apparatus according to

claim 1, wh?rein 20 the %pl'Tk ommuniclation channel is an u Iiépk shared channgl.
. A mobile erminal apparatus 1n a radlo communication system

using a relatively wide system band obtained by aggregating a
5 plurality of component carriers each of which is a relatively
narrow system band, comprising:

a coding and data modulation section configured to
concatenate uplink control signals each of which includes report
information of each component carrier assigned to downlink to

10 perform coding and data modulation on a concatenated uplink
control signal; and

a mapping section configured tomap the concatenated uplink
control signal subjected tocodinganddatamodulationtoanuplink
communication channel.

15
2. The mobile terminal apparatus according toclaiml, wherein

the uplink communication channel is an uplink control channel.

3. The mobile terminal apparatus according to claiml, wherein

20 the uplink communication channel is an uplink shared channel.

4. The mobile terminal apparatus according to any one of claims

1 to 3, wherein the report information includes a CQI or ACK/NACK.

25 5. A radio base station apparatus in a radio communication



4.The mobile terminal apparatus according to any one of claims 1 to 3, wherein the report information
includes a CQI or ACK/NACK . 22 system us ing a relative ly wide s ys tem band obt ained by
aggregating a plurality of component carriers each of which is a relatively narrow system band,
comprising: a control signal extracting section configured to extract 5 a concatenated uplink control
signal including report information of each component garrier assigned to downlink, from an uplink
communication channel; and a data demodulation and decoding section configured to per form
data demodulation and decoding on the concatenated uplink 10 control signal. 6. The radio base
station app&raflsHceSrdifytd 8%;\% BY hérdint the Vphimk Mt it ation chaxmeY &&7 aplinkcontrol
channel. 15 7. il'he r?dig base station a garatus accordin%'t%cla' ,.Wk}\ler.ein the uPIink 1
communicafioR chaRnali ah upMCSHared chahhal 20 & The radic’'hase statioh apparatusactording
to any one of claims 5 to Z wh%reirhthe report information includes a CQI or ACK/NACK.
9.AmobiIecg%Fnruorl‘?]ca%%ﬁs%[t]emﬁglngarce?a vrejrysvvllags}ystem

a control signal extracting section configured to extract

5 aconcatenateduplink control signal includingreport information

of each component carrier assigned to downlink, from an uplink
communication channel; and

a data demodulation and decoding section configured to

performdata demodulation and decoding on the concatenated uplink

10 control signal.

6. The radio base station apparatus according to claim 5,

wherein the uplink communication channel is an uplink control

channel.

15
7. The radio base station apparatus according to claim 5,
wherein the uplink communication channel is an uplink shared
channel.

20 8. The radio base station apparatus according to any one of

claims 5 to 7, wherein the report information includes a CQI or

ACK/NACK.

9. Amobile communicationsystemusingarelativelywide system

25 band obtained by aggregating a plurality of component carriers



23 each of which is a relatively narrow system band, comprising: a mobile terminal apparatus
comprises a coding and data modulation section configured to concatenate uplink control signals each
of which includes report information of each 5 component carrier assigned to downlink to perform
coding and data modulation on a concatenated uplink control signal, and a mapping section configured
to map the concatenated uplink control signal sub j exted to coding and dat a modul at ion to an uplink
communication channel; and 10a radio base station apparatus comprises a control signal extracting
section configured to extract the concatenated uplink control signal including report information of each

component EaftierHssifhed o dovihiink s 'thd VipliAk ESMnuhicaBncHannel Ahaa aad *

demodulation and decodghﬁ;lsec{riion cong%ired 15 tOé)erform data demodulatign and decog?"% on the
concatenated uplink c8ITtrol signar - 16 “The FoBiie tommaRiBAtion sy stern ActBring to S1aint 9,
wherein them%pcliﬂ'lf cgmmuniceatig{l channel is an ug(linlghcontrol 20 hanrgCeI. 11. The mobile

. ion_ s n ,configur O concatenate 11 control ..
communication sysatem accoroﬁng ?O claim , \%Hereln theé upﬁn communlcaﬁgn cﬁanne?ls an upllnk

shared channel. 24 12.The mohile communication system according to any one of claims 9 tg 11,
S %1 of glc Qﬁ%ﬁééﬁAaﬁ?ort gn%or atlion oP]eaék

wherein the r%%gﬁllr?for?naacﬁon includes a

5 component carrier assigned to downlink to perform coding and data
modulation on a concatenated uplink control signal, and a mapping
section configured to map the concatenated uplink control signal
subjected to codinganddatamodulationtoanuplink communication
channel; and

10 a radio base station apparatus comprises a control signal
extracting section configured to extract the concatenated uplink
control signal including report information of each component
carrier assigned to downlink, from the uplink communication
channel, and a data demodulation and decoding section configured

15 to perform data demodulation and decoding on the concatenated

uplink control signal.

10. The mobile communication system according to claim 9,
wherein the uplink communication channel is an uplink control

20 channel.

11. The mobile communication system according to claim 9,
wherein the uplink communication channel is an uplink shared
channel.

25



5 13.A mobile communi cati on method u s ing a rel at ive ly wide system band obtained by
aggregating a plurality of component carriers each of which is a relatively narrow system band,
comprising the steps of: in a mobile terminal apparatus, concatenating uplink 10 control signals each
of which includes report information of each component carrier assigned to downlink to perform coding
and data modulation on a concatenated uplink contrat gignal; mapping the concatenated uplink control
signal subjected to coding and data modulation to an uplink communication channel; 15in a radio base
station apparatus, extracting the concatenated uplink control signal including ér;%g)ort information of

each compdrient cafrier 53Rgned O UBNHIRKAAAP " S Y5arfdPmity G4t dEmdduIatidh 8RE deoding
on the concatenated uplink cantrol signal. 20 25 ABSTRACT ¥IOBILE TERMINAL APPARATUS AND
RADIO BA %]ﬂ\sl'lgl\FRP RATIS To provide s Riobile 1T A apparatis andtadio hase station
apparatus sggpgr&l%a&p .of a plurality of mobile communication

5 13. Amobilecommunicationmethodusingarelativelywide system
band obtained by aggregating a plurality of component carriers
each of which is a relatively narrow system band, comprising the
steps of:

in a mobile terminal apparatus, concatenating uplink

10 control signals each of which includes report information of each
component carrier assigned to downlink to perform coding and data
modulation on a concatenated uplink control signal; mapping the
concatenated uplink control signal subjected to coding and data
modulation to an uplink communication channel;

15 in a radio base station apparatus, extracting the
concatenated uplink control signal including report information
of each component carrier assigned to downlink; and

performing data demodulation and decoding on the
concatenated uplink control signal.

20



5 systems when the plurality of mobile communication systems coexists, a mobile terminal apparatus
of the invention is a mobile terminal apparatus in a radio communication system for performing
transmission and reception in uplink and downlink each assigned to a relatively wide system band
obtained by aggregating a 10 plurality of component carriers each of which is a relatively narrow
system band, and has coding and data modulation seaions (101a to 101N) that perform coding and
data modulation on uplink control signals including report information of individual component carriers
assigned to downlink, and mapping sections 15(102a to 102N) that map the control signals subjected
to coding and data modulation to uplink commu ication tHannels. FIG. 4

MOBILE TERMINAL APPARATUS AND RADIO BASE STATION APPARATUS
To provide a mobile terminal apparatus and radio base station
apparatus supporting each of a plurality of mobile communication
5 systems when the plurality of mobile communication systems
coexists, amobile terminal apparatus of the invention is amobile
terminal apparatus in a radio communication system for performing
transmission and reception in uplink and downlink each assigned
to a relatively wide system band obtained by aggregating a
10 plurality of component carriers each of which is a relatively
narrow system band, and has coding and data modulation sections
(101la to 101N) that perform coding and data modulation on uplink
control signals including report information of individual
component carriers assigned to downlink, and mapping sections
15 (102a to 102N) that map the control signals subjected to coding

and data modulation to uplink communication channels.

FIG. 4



