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 is performed exploiting maximum features
of the system based on
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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 1ike, 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



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 been di s cu s 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 in downlink, 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 downlink. Meanwhile, in the LIE system, using variable bands

ranging frorm 154 Mz 16 56 WS Yt [ posSibte! th dehicbe TranSmission Fatel Bt Maxiniti 366 Mbps in

downlink an %%Cé t 75 Mbps in uplink. Further, in the UMTS network, for the purpose of further
increasing t 8WI -band and high speed, 10 successor systems to LIE have been discussed (for

example, LIFnAg}/lan%eé’n%nts(%lel%-A)2l . éc}go&digglx&inotlf‘neg%g, it és g{(l%esqgea% %h.at f\lplu&aslig/ of these
mobile communication systems will coexisfe, and configuration's J( r adiobas e sf‘aaflonyappargms,
mobile termlnacl al%paratuss gtlcf)lcea;gable %fi%uyg%rygg éanplurallt of 1% thes% s sFt)e]zfngs are E%rls}}dered

necessary. ?Z?tatlon ll_lsstplﬁon-patent I?ltgrcature teston rates o zHne
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 Literature 1]
3GPP, TR25. 912 (V7.1.0), *"“Feasibility study for Evolved UTRA

and UTRAN”, Sep. 2006

Summary of Invention

25 Technical Problem



[0004] 20[Non-patent Literature 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 the plurality of mobile communication systems coexists. Solution to Problem [0006] 10
A mobile terminal apparatus of the invention is characterized by having cell search means for
performing a cell search using a synchronization channel signal included in one downlink component
carrier among & pldr al ity of downlink component carriers, dynamic broadcast channel signal receiving

means for receiving 15 a dynamic brpadcast chanael suI:;lnz\aflilncIuleg |gformat|on of an ugl ink

component Carr ief Sgi?élat with SR nitiE d8&AIRR Smbonente Carfier ﬁ\cﬁJdﬂ'legs %Cstyncﬁro%izlattion

channel signal obiained by the cellsearch. uplink center frequency contral means for contgling a

. . ] f?e ll’lV?.l’l
transmission center frequency of an uplink sigha
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 characterized
by having cell search means for performing a cell search using
a synchronization channel signal included in one downlink
component carrier amongapluralityof downlink component carriers,
dynamic broadcast channel signal receiving means for receiving

15 a dynamic broadcast channel signal including information of an
uplink component carrierpairedwithaninitial downlink component
carrier including the synchronization channel signal obtained
by the cell search, uplink center frequency control means for
controlling a transmission center frequency of an uplink signal

20 based on the information of the uplink component carrier, random
access channel signal generating means for generating a random
access channel signal, uplink shared channel signal generating
means for generating an uplink shared channel signal, and control
signal receiving means for receiving a control signal of the

25 initial downlink component carrier.



20 based on the information of the uplink component carrier, random access channel signal generating
means for generating a random access channel signal, uplink shared channel signal generating
means for generating an uplink shared channel signal, and control signal receiving means for receiving
a control signal of the 25 initial downlink component carrier. 4 [0007] A radio base station apparatus of
the invention is characterized by having dynamic broaéicast channel signal generating means for
generating a dynamic broadcast channel signal including 5 information of an uplink component carrier
paired with a downlink component carrier, shared channel signal receiving means for receiving a
shared char{r%i%?dnal including information of a transmission/reception bandwidth of a mobile terminal
apparatus ig the Clﬁ)li k com %netnt carrier paired with fan}ilnitial downlink 10 corgponentt carrier q
includinga SyncHromZati6R chanhals ighAl Uised iy &°delr 88atch’ Aha downlthk Contr& signaf ©
generating means for generating a downlink c%ntcrgla%%réail_igcludiarll_g assi nment informatior%of a

downlink con¥ponéfrﬁnc rﬁc\ép an gnburpqﬁl\ %%?nponent camiér. 15 Technica id\llgﬁt%%a&stheolﬁvention

E%‘;?f;]e'lnstigﬁ é?l\,/ﬁegr%gg i eorggbic'fy%eaﬁ%“l”ca' 3pparatus performs a cell search using a sypgronization
5 information of an uplink component carrier paired with a downlink
component carrier, shared channel signal receiving means for
receiving a shared channel signal including information of a
transmission/reception bandwidth of a mobile terminal apparatus
in the uplink component carrier paired with an initial downlink
10 component carrier includinga synchronization channel signal used
in a cell search, and downlink control signal generating means
for generating a downlink control signal including assignment
information of a downlink component carrier and an uplink
component carrier.
15
Technical Advantage of the Invention
[0008]
In the invention, the mobile terminal apparatus performs a cell
search using a synchronization channel signal included in one
20 downlink component carrier amongapluralityof downlink component
carriers, the radio base station apparatus broadcasts a dynamic
broadcast channel signal including <carrier aggregation
information concerning an initial downlink component carrier

including the synchronization channel signal obtained by the cell

25 search and information of an initial uplink component carrier



20 down1l ink component carrier among a plur al ity of downl ink component carriers, the radio base
station apparatus broadcasts a dynamic broadcast channel signal including carrier aggregation
information concerning an initial downlink component carrier including the synchronization channel
signal obtained by the cell 25 search and information of an initial uplink component carrier 5 paired
with the initial downlink component carrier, and transnits a response signaltoarandom access channel
signal from the mobile terminal apparatus to the mobile terminal apparatus using the initial downlink
component carrier, the mobile terminal apparatus 5 transmits a shared channel signal includin
information 2% A'Fhrh SSibFeRRblOr LARGIGE Y e BB oAl &3pariis b TG TG base
station apparatus using the initiall uplink corgponent carrierhthe raflio base lst?tion apparatus iransmits
a shared cHaAelRighar inclading a8sighfient 16 nfsrtation BF & dswhlik contponeiit Eartier and an
uplink component car ier to the r{lobil%tergﬂnal apparafus ba%ed o? the inforn%ation of.trrlle tran smiss
ion/ re cepti on bandwidth 6f the mobife terminal apﬁ)areatuse,ran%jnsz erTahdom a%cszelslss,lco%muﬁicates
with the mog)il%£ergﬂ'nc§é%gealrgﬁug in the downlink com ortl%rétr%ggie{el%ggd the Eplink component

carrier based on the assignment m%?ﬁ%?i%ﬂ%%%ﬁﬁé% bre, even when a plrﬂrlaﬂi y ofmobife

e T Sl e B S e e s o s
transmission/reception bandwidth of the mobile terminal
apparatus to the radio base station apparatus using the initial
uplink component carrier, the radio base station apparatus
transmits a shared channel signal including assignment

10 information of a downlink component carrier and an uplink
component carrier to the mobile terminal apparatus based on the
informationof thetransmission/receptionbandwidth of themobile
terminal apparatus, and after random access, communicates with
the mobile terminal apparatus in the downlink component carrier

15 and the uplink component carrier based on the assignment
information, and therefore, even when a plurality of mobile
communication systems coexists, it is possible to perform the
initial access procedure corresponding to each of the mobile
communication systems.

20
Brief Description of Drawings
[0009]

FIG. 1 is a diagram to explain system bands in the LTE system;
FIG. 2 is a diagram to explain asymmetry of frequency bands in

25 downlink and uplink;



FIG. 1 is a diagram to explain system bands in the LIE system; FIG. 2 is a diagram to explain
asymmetry of frequency bands in 25 downlink and uplink; 6 FIG. 3 is a diagram illustrating a
schematic configuration of a mobile terminal apparatus according to an Embodiment of the invention;
FIG. 4 is a diagram illustrating a schematic configuration of 5 a radio base station apparatus according
to the Embodiment of the invention; FIG. 5 is a diagrafn to explain an initial access procedure in the
invention; FIG. 6 is a diagram to explain another example of the initial 10 access procedure in the
invention; FIG. 7 is a diagram, to explain pair band assignment of uplink CC and downlink CC in the
invention: FIGS."8(3) AfidB(B)-a&"dilgrams o éxbiaiR Pair BAHEE5EigHmENC o UphR CEnd downlink
CC in the invention; 15 FIG. 9 is adiagr amtoexplain pair handassignment i tEe invention; and FIGs .
10(a) and T (67 200 Grab ek e 4 A o S & G o o ORGSR (VARG
control signﬂz 20n|%el%cgiption of Embodiments [0010] FIG. 1 is a diagram to explain a frequency usage
state when mobile communications are performed in downlink. An example as shown

FIG. 4 is a diagram illustrating a schematic configuration of
5 a radio base station apparatus according to the Embodiment of
the invention;
FIG. 5 is a diagram to explain an initial access procedure in
the invention;
FIG. 6 is a diagram to explain another example of the initial
10 access procedure in the invention;
FIG. 7 is a diagram to explain pair band assignment of uplink
CC and downlink CC in the invention;
FIGs. 8(a) and 8(b) are diagrams to explain pair band assignment
of uplink CC and downlink CC in the invention;
15 FIG.9isadiagramtoexplainpairbandassignment inthe invention;
and
FIGs. 10(a) and10(b) arediagrams toexplainatransmissionmethod

of a control signal (MAC/RRC control signal)

20 Description of Embodiments
[0010]
FIG. 1 is adiagram to explain a frequency usage state when mobile
communications are performed in downlink. An example as shown
in FIG. 1 indicates the frequency usage state in the case of

25 coexistenceof anLTE-Asystemthat isafirst mobile communication



in FIG. 1 indicates the frequency usage state in the case of 25 coexistence of anLIE-Asys tem that is
afirstmobi le communication 7 system having a first system band that is relatively wide, and an LIE
system that is a second mobile communication system having a second system band that is relatively
narrow. In the LIE-A system, for example, wireless communications are performed in 5 a variable
system bandwidth of 100 MHz or less, and in the LIE 3ystem, wireless communications are performed
in a variable system bandwidth of 20 MHz or Less. The system band of the LIE-A system is at least
one basic frequency region (component carrier: CC) with the system band of the LIE system as a unit.
Thus integratiig T5¥ zflﬁl\dfrﬂl%/ 8f base freGUENE bard o bdhdbh the bahd 1§ fefetted to ad™Carrier
Aggregatio(rj]:i\%OOTll] For exam%Ietin FIG. 1, the ysteﬁm%gmd of the LIE-A %ystem is a system band (20
MHzx5=106MHZ ) cOftaitifg Bshds 5f five Componant 15 cariars witithe s@s%éfr%tbearﬁdxf’ﬁ’als%%and:
20 MHz) of the LIE syéstems%%a siorgrlledc%rlqggnent carrjer. In Fﬁﬁ 1, a mohile t%rrmin?}ea&pﬁqt?s UE

(User Equipamgr?tfﬁf is & Sile termina appar%l?usrg&ﬁptolrﬂ]r?g enflg&véystem (at]so supporting the

LIE system) and has a_system band of 100 MHz, UE#2 is a mabile.terminal apparatus 20 supporting
e ]'Zsélr S ca % a 1n

the LIE-A sﬁs\igm (gﬂso suppo%t?rﬁné3 f ee’LI‘°:Lls]§/es%eerﬁ)sar?éD has %lsysttelrﬁj%gna of 40MAz "

R o Rl T L s L i G G
Comn“mkﬂg9g%gﬁm%a?g¥@§9ggﬂH%W%Q%%¥Eﬁsareperformedjllavariablesystem

bandwidth of 20 MHz or less. The system band of the LTE-A system
is at least one basic frequency region (component carrier: CC)
with the systemband of the LTE systemas aunit. Thus integrating

10 aplurality of base frequency bands to broaden the band is referred
to as Carrier Aggregation.
[0011]
For example, in FIG. 1, the system band of the LTE-A system is
a systemband (20MHzx5=100MHz) containing bands of five component

15 carriers with the system band (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
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

20 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
LTE-A system) and has a system band of 20 MHz (base band).
[0012]

25 In wireless communications in thus broaden frequency band, it



8 is expected that the frequency band assigned to downlink and the frequency band assigned to uplink
are asymmetric. For example, as shown in FIG. 2, in Frequency Division Duplex (FDD), uplink (UL)
and downlink (DL) channels have asymmetric bandwidths at 5 a single transmission time interval (l11).
In Time Division Duplex (TDD), a plurality of uplink channels is assigned to the bandwidth of downlink,
anduplink (UL) and downlink (DL) channels have asyrdimetric bandwidths. [0013] 10 The processing
procedure used in the LIE system is not capable of supporting such systems in which the uplink (UL)
channel and downlink (DL) channel have asymmetric bandwidths. Therefore, even in systems capable
of using a btSa8&REFrEGUERE baRE, bhFTHE BakiCABHuRREY BATE caR HE& Slpgdtted "shd itSs not

possible 15 to effectively use the broadenec% fre%gjt]nfe]m}i band.40014 The,inventFors of the inyention
noted the ab&VEIRTERTiENRa 8spEEt SHH feached thel invenhtion I BtReF words, t18 thé §i% of the

invention that the mobile terminal apparat erforms a cell 20 .search usin a§¥ﬂglrroniz tion channel
signal includéd ?%8}’{8 d%)r\}vr%[} igk c%mﬁonnégﬁ}i%gﬁlee?%oﬁﬁd] a %Jru(jrnalff&poﬁf%l%wm in ’colrﬁ?olnréqﬁt

carriers, thetadio base station apparatys broadeasts.a dynamic bioadeast chann, signal inclyding
carrier aggregation information concerning an initial (fOWI’] m‘f( corr\{ponent carrier
5 a single transmission time interval (TTI). In Time Division
Duplex (TDD), a plurality of uplink channels is assigned to the
bandwidth of downlink, and uplink (UL) and downlink (DL) channels
have asymmetric bandwidths.
[0013]

10 The processing procedure used in the LTE system is not capable
of supporting such systems in which the uplink (UL) channel and
downlink (DL) channel have asymmetric bandwidths. Therefore,
even in systems capable of using a broadened frequency band, only
the basic frequency band can be supported, and it is not possible

15 to effectively use the broadened frequency band.

[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 the mobile terminal apparatus performs a cell

20 search using a synchronization channel signal included in one
downlink component carrier amongapluralityof downlink component
carriers, the radio base station apparatus broadcasts a dynamic
broadcast channel signal including carrier aggregation
information concerning an initial downlink component carrier

25 including the synchronization channel signal obtained by the cell



25 including the synchronization channel signal obtained by the cell 9 search and information of an
initial uplink component carrier paired with the initial downlink component carrier, and transmits a
response signaltoarandom access channel signal from the mobile terminal apparatus to the mobile
terminal apparatus using the 5 initial downlink component carrier, the mobile terminal apparatus
transmits a shared channel signal including informatioh of a transmission/reception bandwidth of the
mobile terminal apparatus to the radio base station apparatus using the initial uplink component
carrier, the radio base station apparatus 10 transmits a shared channel signal including assignment
information F a'dowiflihk coRfporeRt &&Rie? And an dplink tonmoneht cgl%%? 20 HE mobfié terminal

apparatus basedeo(gl the E]formation of ttje t([; ansmis sion/ re ceﬁti on bandwidth of the mobile

terminal apParatis. did Sffe? rahdom Adcesy LomMmuRTERES With T5 e mbbif {arntiRdiEbparatus in

the downlink comEonent carrier ?ntdotge uplink component carrier asedngﬁ tE]?Oas%iggr%erth.

. . aresponse,signa rangdomacgess, chann S1 obile .
mformatlon, and't atnby tﬁls eans, even when ap uraﬁty o?mo e C(%’nmunlcaflnon systems coexists,

wireless communj%aat'@nsﬁﬁ%rticglggyttgegHitial ?%C?C?S ptroced.ure re gerformed 20 corresg%nding to
n

each of the mobile communication systems. fO(SqL “Embodiment of the. ﬁﬁ%ﬁt‘?’oﬁl \?vﬁpgpeci |ecally be

e AT it s o D el
transmits a shared channel signal including information of a
transmission/reception bandwidth of the mobile terminal
apparatus to the radio base station apparatus using the initial
uplink component carrier, the radio base station apparatus

10 transmits a shared channel signal including assignment
information of a downlink component carrier and an uplink
component carrier to the mobile terminal apparatus based on the
informationof thetransmission/receptionbandwidth of themobile
terminal apparatus, and after random access, communicates with

15 the mobile terminal apparatus in the downlink component carrier
and the wuplink component carrier based on the assignment
information, and that by this means, even when a plurality of
mobile communication systems coexists, wireless communications,
particularly, the initial access procedure are performed

20 corresponding to each of the mobile communication systems.
[0015]

An Embodiment of the invention will specifically be described
belowwith reference to accompanyingdrawings. Describedherein
is the case of using a mobile terminal apparatus supporting the

25 LTE-A system.



FIG. 3 is a block diagram illustrating a configuration of the mobile terminal apparatus according to an
Embodiment of the invention. The mobile terminal apparatus as shown in FIG. 3 is 5 provided with a
reception processing section and a transmission processing section. The reception processing section
has a downlink reception center frequency control section 101 that controls a downlink reception
center frequency, a downlink reception signal bandwidth extracting section 102 that is a 10 reception
filter for extracting a bandwidth of a downlink reception signal, a downlink reception signal dividing
section 104 that divides the downlink reception signal, an SCH (Synchronization Channel) signal
receiving se@i%%ell search section) 105 that receives a Synchroni z ati on Channe (SCH) signal, 15

a PBCH (Physical Broadcast Channel) signal recejving section 106 that receives a signal of a Physical
Broadcast hé;n'ne Silgsnazfl’ %alocak g?ag%am 1(\1 us%ratlng a con£1guratlo of t%e

mobile terminal apparatus according to an Embodiment of the
invention. The mobile terminal apparatus as shown in FIG. 3 is
5 provided with a reception processing section and a transmission
processing section. The reception processing section has a
downlink reception center frequency control section 101 that
controls a downlink reception center frequency, a downlink
reception signal bandwidth extracting section 102 that is a
10 reception filter for extracting a bandwidth of a downlink
reception signal, a downlink reception signal dividing section
104 that divides the downlink reception signal, an SCH
(Synchronization Channel) signal receiving section (cell search
section) 105 that receivesa SynchronizationChannel (SCH) signal,
15 a PBCH (Physical Broadcast Channel) signal receiving section 106
that receives a signal of a Physical Broadcast Channel signal,
an initial downlink CC control signal receiving section 107 that
receives a control signal of an initial component carrier (CC),
a downlink control signal receiving section 108 that receives
20 a downlink control signal, and a downlink shared channel signal
receiving section 109 that receives a downlink shared channel
signal. Theinitialdownlink CCcontrol signal receivingsection
107 has a Dynamic Broadcast Channel (DBCH) signal receiving
section 1071 that receives a broadcast information (DBCH) signal,

25 and an RACH response signal and control signal receiving section



an initial downlink CC control signal receiving section 107 that receives a control signal of an initial
component carrier (CC), a downlink control signal receiving section 108 that receives 20 a downlink
control signal, and a downlink shared channel signal receiving section 109 that receives a downlink
shared channel signal. The initial downlink CC control signal receiving section 107 has a Dynamic
Broadcast Channel (DBCH) signal receiving section 1071 that receives a broadcast information
(DBCH) signal, 25 and an EACH response signal and control signal receiving section 11 1072 that

receives an EACH response signal, and control signal (MAC (Media Acce s s Control) /RRC ( Radio
Re s our cel@gr?tré;lﬁlgi%n]éﬁc.%@fﬂ THe ﬁ%ﬁgmfs%fﬁ?}oér%%egﬁﬂﬁ Fecti6h RaS Rt dplinkContdt signal 5

generating ectioR 11 .thatgenera es an uql'snk control Sl nal, an LIJP"nk 8hared cfannel signal
"9 9 % é]a{ c )

generating S&¢tio R4t generates an Qo ink shared Shanver Sighsr, & P ahdsm’aced 3% dhannel

(EACH) sig %Ioglep rating section 112 that generates a random access channel signal, an uplink
transmission s’ignal mult iplexing 10 section 113 that multiplexes an uplink transmission signal, an

uplink trans issign si%nal bandwidth Iimitinq section 114 that is a tran misgion filter fgr Iimitirgglthe
. ransmission processing,sectio as an upllink control sign
bandwidth of the upahn transmission signal, and an upJﬁnf%transmls& n center f?equency control

SeCﬁOQ#15&@%%?%%%%%agégw9%H?WF@“§§E¥‘ggﬂ%&ates an uplink control signal,
an uplink shared channel signal generating section 111 that
generates anuplink shared channel signal, a randomaccess channel
(RACH) signal generating section 112 that generates a random
access channel signal, anuplink transmissionsignalmultiplexing

10 section 113 that multiplexes an uplink transmission signal, an
uplink transmission signal bandwidth limiting section 114 that
is a transmission filter for limiting the bandwidth of the uplink
transmission signal, and an uplink transmission center frequency
control section 115 that controls an uplink transmission signal

15 center frequency.

[0018]

Further, the mobile terminal apparatus has a pair band assignment
information storing section 103 that stores assignment
information of a downlink component carrier and an uplink

20 component carrier (pair band).

[0019]

The downlink reception center frequency control section 101
receives information of the center frequency of a downlink
component carrier (initial downlink CC) in a cell search in the

25 SCH signal receiving section 105 from the SCH signal receiving



15 center frequency. [0018] Further, the mobile terminal apparatus has a pair band assignment
information storing section 103 that stores assignment information of a downlink component carrier
and an uplink 20 component carrier (pair band). [0019] The downlink reception center frequency
control section 101 receives information of the center frequency of a downlink component carrier
(initial downlink CC) in a cell search in the 25 SCH sigRal receiving section 105 from the SCH signal
receiving 12 section 105, and ba sed on the information of the center frequency, controls (shifts) the
downlink reception center frequency. Further, the downlink reception center frequency control section

101 control§ {Shifts) the dowiiAK I EeEptidoh Egﬁél’q‘FeoqﬁEﬁEfl 8'haded 5 tHE hSSigrmentShfo¥mation of
the downlir_llé Cn% gni the usjfﬂin% CS . Tpe_ info_r&%['olnnqj thre ccontrtoile(rjl dgwglitnekrrece tion cggte.r
frequency is SENt'tS the ofowrjﬂln?( r cep}ﬁ(e)n glgnal andwidth %Qtra&mg s&ttion 102 Farthermore, the
downlink reg%ﬁ):tjcq{‘e%%mc rér%%%rennlc}/ncl?rgreoclesggti%nnlcoelnr%g%ivfersequency control section
101 controls (shifts) the downlink reception center frequency
5 Dbased on the assignment information of the downlink CC and the
uplink CC. The information of the controlled downlink reception
center frequency 1is sent to the downlink reception signal
bandwidth extracting section 102. Furthermore, the downlink
reception center frequency control section 101 receives

10 information of the center frequency of an accessible CC in the
PBCH signal from the PBCH signal receiving section 106, and based
on the information of the center frequency, controls (shifts)
the downlink reception center frequency.

[0020]

15 The downlink reception signal bandwidth extracting section 102
extracts the bandwidth of the downlink reception signal based
on the initial downlink CC information included in the Physical
Broadcast Channel signal received in the PBCH signal receiving
section 106 i.e. the information of the bandwidth of the initial

20 downlink CC among the information of the bandwidth of the initial
downlink CC, the number of antenna, etc. Thus filteredreception
signal is sent to the downlink reception signal dividing section
104. Further, the downlink reception signal Dbandwidth

extracting section 102 extracts the bandwidth of the downlink

25 reception signal based on the assignment information of the



10 information of the center frequency of an accessible CC in the PBCH signal from the PBCH signal
receiving section 106, and based on the information of the center frequency, controls (shifts) the
downlink reception center frequency. [0020] 15 The downlink reception signal bandwidth extracting
section 102 extracts the bandwidth of the downlink reception signal based on the initial downlink CC
information included in the Physical Broadcast Channel signal received in the PBCH signal receiving
section 106 i.e. the information of the bandwidth of the initial 20 downlink CC among the information of
the bandwidth of the initial downlink CC, the number of antenna, etc. Thus filtered reception signal is
sent to the GSWAIMK Yeceptio sighal lﬂﬁi/']idiﬂﬁ Séction™104° FilrtHet [the Howhink Ye deptioh sighal

bandwidth extractiTg, Se%tion 102 e%%acts h? bandwidth oft I}Qe downlink.25 r%celption signal based on

the assignniert Iformation drthe 13 dowmlink ©¢ AR the (STIRICETS Mot dpetifically “the féception

signal is sugject d to filtering b tE receptian filter set for the bandwidth of the initiaé wnlink CC (or
accessible ?ﬁ E’sﬁ‘ﬁl& %leéé%gw%%n ﬁr%cle%%ﬁ %gn gr%?éqh%%%&S 862?Lﬁ:ﬁes %cl)\}fv% in ggc%;s)ﬁgﬁ signal
dividing sec%ilgn 1(% dr;\iiclieithre c(ljowr%Iiinok reg%pt'oenrsignael ir&tgr;[he SCH signal, PBCH signal, downlink
control signa ﬁayerl‘?llayer% con?ro?gigna , and downlink shared ¢hannel signal. Then, the downlink
receptign 1 @W?ﬁ dividing section 104 sends the SCH signal to the SCH signal receiving section 105,

sends the PBCH signal to the PBCH signal

The downlink reception signal dividing section 104 divides the
downlink reception signal into the SCH signal, PBCH signal,
downlink control signal (layerl/layer2 control signal), and
downlink shared channel signal. Then, the downlink reception
10 signal dividing section 104 sends the SCH signal to the SCH signal
receiving section 105, sends the PBCH signal to the PBCH signal
receiving section 106, sends the downlink control signal to the
downlink control signal receiving section 108, and outputs the
downlink shared channel signal to the downlink shared channel
15 signal receivingsection109. Thedownlink sharedchannel signal
output to the downlink shared channel signal 109 is sent to the
upper layer as downlink reception data. When the downlink
receptionsignaldividingsectionl0O4receivesaninitial downlink
CCcontrol signal asadownlink receptionsignal ininitial access,
20 thesectionlO4dividesthe signal intoaDynamic Broadcast channel
signal (DBCH signal), RACH response signal, and control signal
(MAC/RRC control signal). Then, the downlink reception signal
dividing section 104 sends the broadcast information signal (DBCH
signal) to the Dynamic Broadcast Channel signal receiving section

25 1071, and outputs the RACH response signal and control signal



receiving section 106, sends the downlink control signal to the downlink control signal receiving
section 108, and outputs the downlink shared channel signal to the downlink shared channel 15 signal
receiving section 109 . The downlink shared channel signal output to the downlink shared channel
signal 109 is sent to the upper layer as downlink reception data. When the downlink reception signal
dividing section 104 receives an initial downlink CC éahtrol signal as a downlink reception signal in
initial access, 20 the section 104 divides the signal into a Dynamic Bro adca st channel signal (DBCH
signal), RACH respanse signal, and control signal MAC/RRC control signal). Then, the downlink

reception sigRat Aiviing SecHoR LbAsENdE the BFEATCHL infdrfiafion igriat OB EREsinah 16 the

Dynamic Br?8q5ast Channel signal receiving section 25 1071, and outputs the EACH response signal
and control signal

[0022]
The SCH signal receiving section 105 performs a cell search using
5 a Synchronization Channel signal included in one downlink
component carrier amongapluralityof downlink component carriers.
At this point, a frequency block including the Synchronization
Channel signal obtained by the cell search is regarded as the
initial downlink CC. Then, the SCH signal receiving section 105
10 outputs the information of the center frequency of the initial
downlink CC to the downlink reception center frequency control
section 101 as feedback.
[0023]
The PBCH signal receiving section 106 receives the Physical
15 Broadcast Channel signal broadcast from the radio base station
apparatus. The PBCH signal receiving section 106 extracts the
initialdownlinkCCinformationincludedinthePhysical Broadcast
Channel signal i.e. theinformationof thebandwidthof theinitial
downlink CC among the information of the bandwidth of the initial
20 downlink CC, the number of antenna, etc. to output to the downlink
reception signal bandwidth extracting section 102. Further,
since the PBCH signal includes the information (center frequency,
etc.) of the CC (accessible CC) capable of receiving the DBCH,
the PBCH signal receiving section 106 extracts the information

25 of the accessible CC from the PBCH signal to output to the downlink



14 to the EACH response signal and control signal receiving section 1072. [0022] The SCH signal
receiving section 105 performs a cell search using 5 a Synchronization Channel signal included in one
downlink component carrier among a plur al ity of downlink component carriers . At this point, a
frequency block including the Synchronization Channel signal obtained by the cell search is regarded
as the initial downlink CC. Then, the SCH signal receiving section 105 10 outputs the information of
the center frequency of the initial downlink CC to the downlink reception center frequency control
section 101 as feedback. I£0023% The PBCH signal receiving section 106 receives the Physical 15

Broadcast CRA&THeT Sighal6roaadtast Hom e tadic’ BaseE StatiSiT Apparatis: The PBCH signal receiving

section 106 %g%rggﬁs the initial downlink CC information included inthe Physical Broadcast Channel
signalie. tI[| information of the bandwidth of the initial downlink CC among the information of the

bandwidth of the initial 20 downlink CC, the_.number. of antenna, etc. ta output to the downlj
e aption siS: (R aFadacTs (RN T AETR. £ 13 4Ry DdBE FORTING 1

receives a broadcast channel signal (Dynamic Broadcast Channel
5 signal (DBCH)) including the information (bandwidth and center
frequency) of an uplink CC paired with the initial downlink CC
including the Synchronization Channel signal obtained by the cell
search. The Dynamic Broadcast Channel signal receiving section
1071 outputs the information of the uplink CC to the uplink
10 transmission signal bandwidth limiting section 114 and the uplink
transmission center frequency control section 115 as feedback.
Thus, the information of the uplink CC is output to the uplink
transmission signal bandwidth limiting section 114 and the uplink
transmission center frequency control section 115 as feedback,
15 and it is thereby possible to perform uplink transmission in the
uplink CC paired with the initial downlink CC.
[0025]
Further, as well as the information of the uplink CC paired with
the initial downlink CC, the broadcast channel signal preferably
20 includes thecarrier aggregation information (the total bandwidth
of aggregated CCs, or the number of aggregated CCs, and the center
frequency thereof) concerning the initial downlink CC, a random
access channel parameter specifictothemobileterminal apparatus
supporting the LTE-A, and the center frequency of a CC for

25 transmitting paging information specific to the mobile terminal



since the PBCH signal includes the information (center frequency, etc.) of the CC (accessible CC)
capable of receiving the DBCH, the PBCH signal receiving section 106 extracts the information 25 of
the accessible CC from the PBCH signal to output to the downlink 15 reception center frequency
control section 101. [0024] The Dynamic Broadcast Channel signal receiving section 1071 receives a
broadcast channel signal (Dynamic Broadcast Channet 5 signal (DBCH)) including the information
(bandwidth and center frequency) of an uplink CC paired with the initial downlink CC including the
Synchronization Channel signal obtained by the cell search. The Dynamic Broadcast Channel signal

receiving s€toA 1071 Dufptit® tHelinfsfmAfish ofthe Uplink'Ec td'the upfiik 10 FraRsmi€5iah Signal
bandwidth Iirr]litig ggction 14n%n theiu lin trag%rgiisgiiog centeecrtfr_e uerllﬁyﬁontré){ s%c%tison 15 as
feedback. T%ug, 3Rformafioh 6 th& Lipiak cESS output to the uplri% tra smis%ionpsignal bafdwidth
limiting section 114 and the uplink transmission center fregttetgcy control sgction 115 as fge ack, 15
S Cﬁfrler.ég%re ﬁplon ﬁn rmation an e TGEEﬁf reaueﬁﬁ%(l.t e
and it is there Y POSSI leto periorm uplink transmission In the uplin pairea wi e initia
downlink C¢[0Q25] Further, as well as the information of the uplink GG paited With, 511 nk
5 transmission signal bandwidth limiting section 114 and the uplink
transmission center frequency control section 115 as feedback,
and outputs the random access channel parameter specific to the
mobile terminal apparatus supporting the LTE-A system to the RACH
signal generating section 112. The Dynamic Broadcast Channel
10 signal receiving section 1071 outputs the carrier aggregation
information to the uplink transmission signal bandwidth limiting
section 114 and the uplink transmission center frequency control
section 115 as feedback, and it is thereby possible to transmit
uplink signals at the wide band. Further, the Dynamic Broadcast
15 Channel signal receiving section 1071 outputs the random access
channel parameter specific to the mobile terminal apparatus
supporting the LTE-A system to the RACH signal generating section
112, and it is thereby possible to notify the radio base station
apparatus of whether the mobile terminal apparatus is an
20 LTE-A-capable terminal using the RACH signal. Furthermore, the
center frequency of the CC for transmitting the paging information
is output to the uplink transmission signal bandwidth limiting
section 114 and the uplink transmission center frequency control

section 115 as feedback, and it is thereby possible to receive

25 the paging information in an idle mode.



the initial downlink CC, the broadcast channel signal preferably 20 includes the carrier aggregation
information (the total bandwidth of aggregated CCs, or the number of aggregated CCs, and the center
frequency thereof) concerning the initial downlink CC, a random access channe 1 parameter specif ic t
o the mobi le terminal apparatus supporting the LIE-A, and the center frequency of a CC for 25
transmitting paging information specific to the mobile&rminal 16 apparatus supporting the LIE-A.In
this case, the Dynamic Broadcast Channel signal receiving section 1071 outputs the carrier
aggregation information and the center frequency of the CC for transmitting the paging information to
the uplink 5 tPatfshission signal bandwidth limiting section 114 and the uplink transmission center

frequency coQtroIRsection 115 as feedba&k, andtoutEuts the random access channetl ,parar%t%
specific to the Tobile terhinal Apparattis sUpporing the LTEA systén 16 the EACH €ighal énérating

section 112, The Dynamic Br st Channel 10 signal receiying section 1071 outputs.t ier
Dynamig Brogdcast Channel 10,5 1q section 1074 oufpyls,he car

aggregationrﬁl%erma?i% 0 the up ink transmission gr?a bandw imiting Section 1 e uplink
o TSRS 8l 10 5 el SR NP RO

5 assignment information of the downlink CC and uplink CC (pair
band), the pair band assignment information is output to the pair
band assignment information storing section 103. The pair band
assignment information storing section 103 stores the pair band
assignment information. After pair band assignment, the pair

10 band assignment information is used in the downlink reception
center frequency control section 101, downlink reception signal
bandwidth extracting section 102, uplink transmission signal
bandwidth limiting section 114 and uplink transmission center
frequency control section 115.

15 [0027]
The uplink shared channel signal generating section 111 generates
an uplink shared channel signal using uplink transmission data
fromthe upper layer. Theuplink transmissiondata fromthe upper
layer includes the information (capability information) of the

20 transmission/reception bandwidth of the mobile terminal
apparatus. The mobile terminal apparatus thus transmits the
informationof thetransmission/receptionbandwidth of themobile
terminal apparatus to the radio base station apparatus using an
uplink transmission signal, and the radio base station apparatus

25 is thereby capable of efficiently performing assignment of the



15 Channel signal receiving section 1071 outputs the random access channel parameter specific to
the mobile terminal apparatus supporting the LIE-A system to the RACH signal generating section
112, and it is thereby possible to notify the radio base station apparatus of whether the mobile terminal
apparatus is an 20 LIE-A-capable terminal using the EACH signal. Furthermore, the center frequency
of the CC for transmitting the paging information is output to the uplink transmission signal bandwidth
limiting section 114 and the uplink transmission center frequency control section 115 as feedback, and

it is thereby possible to receive 25 the paging information in an idle mode. 17 [0026] The EACH

response ah@ tbntrsisigrial rebeiRg sétffon £0%72 réééives the EACH response signal and control
signal (MACé&%%jignal). Since the control signal (MAC/RRC signal) includes the 5 assignment
information e downlink CC and uplink CC (pair band), the pair band assignment information is

output to the pai assignment information storing section 103. The pair ban ignment
o e et pap 1, SCXDO ST 0D s T el QB AR e

assignment, the paiH% band gssilqnment in{ormatio?hise usey E‘che downIiTk rer:nc%)tion ce%eclie

frequency cg%;[:r%fa?ectlon 1?)11 dowﬁlfni(ar%%erition signal bandwidth Seiﬁggtlng se ionjl?)%, uplink

transmission signaj p @%‘gigé*}"r{" ipgrsgqgg%%lz} %8fz‘PEri“é”E”i%’ﬁia’sfi_ogecqi@é%rcfée)q“89036ﬁ%ntro'

section 115. 15[0027] T ink shared channel signal generating section 111 generates an uplink

shared channel signglusigglink fransrissiandata fromdhe upperdayer, The vplinksransmgsion

data fr om the upper
the LTE-A system. By this means, it is possible to notify the

radio base station apparatus of whether the mobile terminal
apparatus is an LTE-A-capable terminal using the RACH signal.
10 [0029]
The wuplink transmission signal multiplexing section 113
multiplexes the uplink control signal generated in the uplink
control signal generating section 110, the uplink shared channel
signal generated in the uplink shared channel signal generating
15 section 111, and the RACH signal generated in the RACH signal
generating section 112. The wuplink transmission signal
multiplexing section 113 outputs the multiplexed transmission
signal to the uplink transmission signal bandwidth limiting
section 114.
20 [0030]
The uplink transmission signal bandwidth limiting section 114
limits the uplink transmission signal bandwidth based on the
uplink CC information (bandwidth and center frequency) from the
Dynamic Broadcast Channel signal receiving section 1071. Thus

25 filtered transmission signal is output to theuplink transmission



layer includes the information (capability information) of the 20 transmission/reception bandwidth of the
mobile terminal apparatus. The mobile terminal apparatus thus transmits the information of the tr an
smi s s ion/ re cepti on bandwidth of the mobile terminal apparatus to the radio base station apparatus
using an uplink transmission signal, and the radio base station apparatus 25 is thereby capable of
efficiently performing assignment of the 18 pair bandLit uplink and downlink. [0028] The RACH signal
generating section 112 generates an RACH signal (preamble and message).The EACH signal may
include 5 identification information (specific signal sequence) of the LIE-A system specific tq the
mobile termitial apharatiE ligpoting e L iE-A EySteh? By this meansTit 5 ddssiblesto Hotify the radio

base station apparatus af whether t mobilewtleé_mtilnail lalIE?ar.atus is an LIE- 168 ble termin%leusing

the RACH sigrial “10[0629] e Gpifhk (rarsmiisSion sigiat multhIESing s8ttion 113 MthifiplekéSthe

ik conl S5 epered e el otk gl ashr o secen 49, e i e
assignment information of the downlink CC and uplink CC. More
5 specifically, the transmission signal is subjected to filtering
using the transmission filter set for the bandwidth of the uplink
CC using the uplink transmission center frequency.
[0031]
The uplink transmission center frequency control section 115
10 controls (shifts) the uplink transmission center frequency based
on the uplink CC information (bandwidth and center frequency)
from the Dynamic Broadcast Channel signal receiving section1071.
Further, theuplink transmission center frequency control section
115 controls (shifts) the uplink transmission center frequency
15 Dbased on the assignment information of the downlink CC and the
uplink CC.
[0032]
FIG. 4 is a block diagram illustrating a configuration of the
radio base station apparatus according to the Embodiment of the
20 invention. The radio base station apparatus as shown in FIG.
4 is provided with a transmission processing section and a
reception processing section. The transmission processing
section has a downlink CC control signal generating section 201

that generates a downlink component carrier (downlink CC) control

25 signal, a downlink control signal generating section 206 that



15 section 111, and the RACH signal generated in the RACH signal generating section 112. The
uplink transmission signal multiplexing section 113 outputs the multiplexed transmission signal to the
uplink transmission signal bandwidth limiting section 114. 20[0030] The uplink transmission signal
bandwidth limiting section 114 limits the uplink transmission signal bandwidth based on the uplink CC
information (bandwidth and center frequency) from the0Dynamic Broadcast Channel signal receiving
section 1071. Thus 25 filtered transmission signal is output to the uplink transmission 19 center
frequency control section 115.Further, the uplink transmission signal bandwidth limiting section 114
imits the bAERTEE G e Uik tHarHisSIOR Sighnl BHSEA e YEEHMBAY HGmAGEN bFthe

downlink CC and uplink CC. More 5 specifically, the transmission signal is subjected to filtering using
the transmiS4h i sa 7o e DERaIAR Cot TR BC o SR i SRTesIo cantor

ﬂequmuw'E@g%%eneratesadownlinksharedchannelsignal,anintra—downlink
CcC signal multiplexing section 202 that multiplexes
5 intra-downlink CC signals (downlink CC control signal, and
downlink control signal and downlink shared channel signal) for
each downlink CC, and multi-CC signal multiplexing section 203
that multiplexes multiplexed downlink CC signals. The downlink
CC control signal generating section 201 has an SCH signal
10 generating section 2011 that generates an SCH signal
(Synchronization Channel signal) for each CC, a PBCH signal
generating section 2012 that generates a PBCH signal (Physical
Broadcast Channel signal), a Dynamic Broadcast Channel (DBCH)
signal generating section 2013 that generates a broadcast
15 information (DBCH) signal, and an RACHresponse signal and control
signal generating section 2014 that generates an RACH response
signal and control signal (MAC/RRC control signal).
[0033]
The reception processing section has a multi-CC signal dividing
20 section 212 that divides an uplink reception signal into a
plurality of CC signals, an intra-uplink CC signal dividing
section 211 that divides each intra-uplink CC signal, an uplink
control signal receiving section 208 that receives an uplink
control signal (layerl/layer 2 control signal), an uplink shared

25 channel signal receiving section 209 that receives an uplink



The uplink transmission center frequency control section 115 10 controls (shifts) the uplink
transmission center frequency based on the uplink CC information (bandwidth and center frequency)
from the Dynamic Broadcast Channel signal receiving section 1071. Further, the uplink transmi s sion
center frequency control section 115 controls (shifts) the uplink transmission center frequency 15
based on the assignment information of the downlink2GC and the uplink CC. [0032] FIG. 4 is a block
diagram illustrating a configuration of the radio base station apparatus according to the Embodiment of
the 20 invention. The radio base station apparatus as shown in FIG. 4 is provided with a transmission

processing S86(ior afd A HBEeptiorPfrotessing sEibh I ThE trahshfisdlon précessing S&ctibn Has a

downlink C cgntrol signalcgeneratingnsectign 201 that genlgrates ado nIinﬁ cgénponent carrier

(downlink CC) contrdi 22 Signal’ 2 dcWhiink controlsignal Yenerating SectiBh 206 that 20 generates a

downlink co érglgﬁégnal (layerl/layer2 control signal), a downlink shared channel signal generating
section 207 that generate s a downl ink shared channel signal, an intra-downlink CC signal

multlplexngse(;ft&QQrzoz that multi .I%xeggslntras-gg\é/nllnk CC sgqfr@% downllnk CC controloshq al, and

downlink contro signal a%laedo@% ink sharefchannellsolana?)pf%r each downlink %C,pgrﬁ mufti-CC

signal multiplexi ﬁgn%‘?éﬂ%” QR thatmultiplexes, muiplexed downlink G S@é&sz%ﬁﬁsﬂdgvv&#ng cC

control signal generating section 201 has an SCH signal 10 generating section 2011 that generates an

SCH signal(Synehrppizatiop Ghannel signal, for gach CG.1a PBCH,signal generating seqtion 2012

that generates a PBCH signal (Physical Broadcast Channel signal), a Dynamic Broadcast Channel

(DBCH) sigpalgpnerating segtion 2013 {hatgeneraiss ahrogdcast 1o,informatian (RBGH) signal,

andanRACH response signal and control signal generating section 2014 that generates an RACH
response sigpal-angd- control signal (MAC/RRG conwel sigRalyJ9@33b 04 that schedules a

shared channel while including the pair band assignment
10 information.
[0035]
The SCHsignal generatingsection2011 generatesaSynchronization
Channel signal for the mobile terminal apparatus to perform a
cell search. The generated SCH signal ismultiplexed with other
15 signals in the intra-downlink CC signal multiplexing section 202.
Further, the PBCH signal generating section 2012 generates a PBCH
signal includinginformation of the bandwidth of the CC, the number
of antennas, CC (accessible CC) capable of receiving the DBCH,
etc. The generatedPBCH signal ismultiplexedwith other signals
20 in the intra-downlink CC signal multiplexing section 202.
[0036]
The Dynamic Broadcast Channel signal generating section 2013
generates information (bandwidth and center frequency of the
uplink CC to be paired) of the uplink CC paired with the downlink

25 CC (initial downlink CC) as a broadcast information signal



The reception processing section has a multi-CC signal dividing 20 section 212 that divides an uplink
reception signal into a plurality of CC signals, an intra-uplink CC signal dividing section 211 that
divides each intra-uplink CC signal, an uplink control signal receiving section 208 that receives an
uplink control signal (layerl/layer 2 control signal), an uplink shared 25 channel signal receiving section
209 that receives an uplink 21 shared channel signaf, &and an uplink CC RACH receiving section 210
that receives an RACH signal of each uplink CC. [0034] Further, the radio base station apparatus has
a pair band 5 assignment control section 205 that controls assignment of a downlink component
carrier and 4RVPAAK EonBSHERT @5frier (PAIFBand) From e capability iftGimatioR of (REHdbife

terminal ap%aratu ,ang gharedlchannel icheduler 204 that scf%eduleigls?ared char%nelv%/ ile
including the pair bahd assighient 10 #Htermafidis 1603519 S+ generates the

carrier aggregation information (the total bandwidth of
aggregated CCs, or the number of aggregated CCs, and the center
5 frequency thereof) concerning the initial downlink CC, an RACH
parameter specific to the mobile terminal apparatus supporting
the LTE-A, and/or the center frequency of a CC for transmitting
the paging information specific to the mobile terminal apparatus
supporting the LTE-A as a broadcast information signal (Dynamic
10 Broadcast Channel signal). The generated broadcast information
signal is multiplexed with other signals in the intra-downlink
CC signal multiplexing section 202.
[0037]
The RACH response signal and control signal generating section
15 2014 generates an RACH response signal that is a response signal
to the RACH signal (preamble) and control signal (MAC/RRC control
signal). At this point, the control signal includes the pair
band assignment information of the downlink CC and the uplink
CC sent from the shared channel scheduler 204. The generated
20 RACHresponse signal andcontrol signal aremultiplexedwith other
signals in the intra-downlink CC signal multiplexing section 202.
[0038]
The downlink control signal generating section 206 generates a
downlink control signal based on schedule determined in the shared

25 channel scheduler 204. The generated downlink control signal



The SCH signal generating section 2011 generates a Synchronization Channel signal for the mobile
terminal apparatus to perform a cell search. The generated SCH signal is multiplexed with other 15

signals in the intra-downlink CC signal multiplexing section 202. Further, the PBCH signal generating
section 2012 generates a PBCH signal including information of the bandwidth of the CC, the number
of antennas, CC (accessible CC) capable of receiving the DBCH, etc. The generated PBCH signal is
multiplexed with other signals 20 in the intra-downlink CC signal multiplexing section 202. [0036] The
Dynamic Brpadcast Channel signal generating section 2013 generates information (bandwidth and

center frequeh& of thB UPTiAKk EE 18 b Pairet B theSuplink CC pdifet With tHe- downtink 25 8¢ (initial

downlink C(rln)u sa b@?dcast information 2 inal ZﬁéD nairgic, %&oa cast Channelr?@aé).ﬁgtller, the

Dynamic Broaggallﬁ Shhel SigRalgehetafirig sec |ongf(5“’ gereratsdihie cakiet sggrégation

Information {the total bandwidth.of aggregated CGs, orthe pumber ofagaregated GC3. and the center
using downlink transmission data from the upper layer, based on
5 schedule determined in the shared channel scheduler 204. The
generateddownlink shared channel signal ismultiplexedwithother
signals in the intra-downlink CC signal multiplexing section 202.
[0039]
The uplink control signal receiving section 208 receives anuplink
10 control signal divided in the intra-uplink CC signal dividing
section 211, based on schedule determined in the shared channel
scheduler 204. The uplink shared channel signal receiving
section 209 receives an uplink shared channel signal divided in
the intra-uplink CC signal dividing section 211, based on schedule
15 determined in the shared channel scheduler 204. This uplink
shared channel signal includes the information of the
transmission/reception bandwidth of the mobile terminal
apparatus in the uplink CC paired with the initial downlink CC
including the Synchronization Channel signal used in the cell
20 search. Among the uplink shared channel signal, the uplink
transmission data is sent to the upper layer, and the information
(UE capability information) of the transmission/reception
bandwidth is sent to the pair band assignment control section

205.

25 [0040]



5 frequency thereof) concerning the initial downlink CC, an EACH parameter specific to the mobile
terminal apparatus supporting the LIE-A, and/or the center frequency of a CC for transmitting the
paging information specific to the mobile terminal apparatus supporting the LIE-A as a broadcast
information signal (Dynamic 10 Broadcast Channel signal). The generated broadcast information
signal is multiplexed with other signals in the intra-do#vlink CC signal multiplexing section 202. [0037]
The EACH response signal and control signal generating section 15 2014 generates an EACH

response signal that is a response, signal to the RACH signal (preamble) and control signal (VAC/RRC
control signgﬁ.eA@ tHis p%ﬂﬂ?tﬁesé&r%%?%fb%acf LIS fhepairBand Assighmiéht fiformation of the

downlink C anél the uPIink CCtsentgrom thte. shareg channel chedulceé 20451T1?ﬁ enerated %(() RACH
response sigRAlarfd Eoritrol sighat Afe Mt igieXed with Otharsighals it the tra-dow ik ¢ signal

uliplsing secion 262 003 T douniconeol ol genraingserien 208 geneaes2,

. a.s 10n
downlink control signal based on sch er in ared'2 annel sche

generated downlink canyol signal, 23 s puliplexed with ofher sipnals.n the intezdownlink 0 signal

multiplexing séction ownli ared channel signal generating section 207 generates a

do""””’s‘ik shared %%%??%1519%8 iré%h%owé?i Jiéﬁ?‘f‘ggﬂ%%%9%&“&"&%“%&(;98%&@%’ﬁ@s%? on S

schedule determ e share annel scheduler 204. The gener ated downl ink shared channel

signal i s myltiplexedwaith gthes signals, in.the intra-downlink G signal myltiplexing sgctien, 207. [0039]
The uplink control signal receiving section 208 receives an uplink ink
the UE capability information, the section 205 determines that
theuplink CCis 40 MHz, and that the downlink CC is a predetermined
bandwidth (for example 60 MHz), and further determines the pair
10 band of these uplink CC and downlink CC (pair band assignment) .
[0041]
The shared channel scheduler 204 performs scheduling of
transmission and reception of uplink and downlink control signals
and of uplink and downlink shared channels. Further, the shared
15 channel scheduler 204 sends the pair band assignment information
to the RACH response signal and control signal generating section
2014.
[0042]
The uplink CC RACH signal receiving section 210 receives an RACH
20 signal of each CC divided in the intra-uplink CC signal dividing
section 211. The RACH signal includes the identification
information of the LTE-A system. The uplink CC RACH signal
receiving section 210 sends the uplink CC on which the RACH signal

is received and the RACH signal reception sequence to the shared

25 channel scheduler 204 together with the RACH parameter. Using



10 control signal divided in the intra-uplink CC signal dividing section 211, based on schedule
determined in the shared channel scheduler 204. The uplink shared channel signal receiving section
209 receives an uplink shared channel signal divided in the intra-uplink CC signal dividing section 211,
based on schedule 15 determined in the shared channel scheduler 204. This uplink shared channel
signal includes the information of the transmission/regéption bandwidth of the mobile terminal
apparatus in the uplink CC paired with the initial downlink CC including the Synchronization Channel
signal used in the cell 20 search, Among, the uplink shared channel signal, the uplink transmission
data is sent't8tfé Upperayet, 5RG tﬂg}f%ﬁn%%o?fl(ﬂ”jﬁ]c%}ﬁatﬁﬁﬁyﬁ% StiORT Of He SCe1Ved

transmission/rgcegﬁion bar&dwidth is sent to the gair band assi%nment ckg)ntrolhsection 2(?15. 25&(1040] 24

The pair bant @s<igiiment controiSEetion 565 GencratedTHE pair band ASsiGhinem infoHRgfoN of the

uplink CC and,the downligh £C based on the LIE capabity Information, and. sends the pat band
assignmentinformation to the shared channel scheduler 204. For example, When the
transmlssmgge%esptlon b.angvglgyrof the mobile t rmlrlailr?]ppargt%ﬁ to glslg n the pair band |se410 MHz

. . £
in the UE Capaabllltiln :ansfSrln?atlon, the section 205 detsrmines that the uplink CC is 40 za,na%d that the

downlink CC is a predetermined bandwidth (for example %%MH;Z})) q%[lu ther determines the pair 10
band o%thesé%plln cCand Owrrﬁll?‘lk CcC (pairﬁanrc;?asgignment .%[O 41% T%'e shared channel
scheduler 2 &pﬂf}orms scheduling of transmission and reception of uplink and downlink control

signals and of uplink and downlink shared channels. Further, the shared 15 channel scheduler 204

sends the pgir hand.assignment information to {he-RACH, responsg signal and gontrohsignale
generating section 2014. [0042] The uplink CC EACH signal receiving section 210 receives an EACH
the mobile terminal apparatus and radio base station apparatus
each having the above-mentioned configuration. FIG. 5 is a
10 diagram to explain an initial access procedure in the invention.
[0044]
First, in the mobile terminal apparatus, the SCH signal receiving
section 105 performs a cell search using an SCH signal included
in one downlink CC among a plurality of downlink CCs (ST11l). At
15 this point, the CC to connect by the cell search is regarded as
the initial downlink CC. Herein, in FIG. 8, downlink CC (DCC)
#2 is assumed to be the initial downlink CC.
[0045]
The radio base station apparatus generates a PBCH signal including
20 the information (bandwidth, the number of antennas, etc.) of the
initial downlink CC in the PBCH signal generating section 2012
and transmits the PBCH signal, and therefore, the mobile terminal
apparatus receives the PBCH signal (ST12). Further, the radio
base station apparatus generates a broadcast information signal

25 (DBCH signal) including the information (bandwidth and center



20 signal of each CC divided in the intra-uplink CC signal dividing section 211. The RACH signal
includes the identification information of the LIE-A system. The uplink CC RACH signal receiving
section 210 sends the uplink CC on which the RACH signal is received and the RACH signal reception
sequence to the shared 25 channel scheduler 204 together with the EACH parameter. Using 25
information of the uplink CC on which the RACH signabis received and the EACH signal reception
sequence, the shared channel scheduler 204 identifies the initial downlink CC and schedules
transmission and reception of uplink and downlink shared channel 5 signals and uplink and downlink
control signafss ﬁﬁfﬁ%fb%s%ﬁb%g%é%& Ts-the E4s® AhbrdlinttidiaccREs S at b EWEh tRE rMidbile
terminal apparattHs atgld radio b%se stgtion tapcplgratus leach havjng the abc%v.e-mentioned co%ig}gration.
FIG. 5 is a 10' didgrany [6-8xpiain an ihitial access Procediie in the Ihvention Todaaf Firdt, ' the mobile
terminal apparatys, the SCH sjgnal receiving section 105 performs a cell searcE ing an SCH signal
included in R doviHtiaR CC amng’a Uity of doWAIRK CCa (STE1Y At 18 1S BOIRE thE EC to

connect by %%eeceggeilrch is regg‘[ﬂed as the jcnitial downlink QC .el—l]grein in FI%.iSri ownligk CC

(DCC) #2'is assumed to k?ee%:n% initial downiink CC. "0 roadeas ormation
5 signal (ST12). Herein, as shown in FIG. 8, the uplink CC paired
with the DCC #2 is assumed to be the UCC #1.
[0046]
At this point, using the information (bandwidth and the number
of antennas) of theinitial downlink CCinthereceivedPBCHsignal,
10 themobile terminal apparatus enables the bandwidth of a downlink
reception signal to be extracted in the downlink reception signal
bandwidth extracting section 102, while controlling the downlink
reception center frequency in the downlink reception center
frequency control section 101. Further, using the information
15 (bandwidth and center frequency) of the uplink CC paired with
the initial downlink CC in the received broadcast information
signal, the mobile terminal apparatus limits the bandwidth of
an uplink transmission signal in the uplink transmission signal
bandwidth limiting section 114, while controlling the uplink
20 transmission center frequency in the uplink transmission center
frequency control section 115. By this means, the pair band of
theinitial downlink CC (DCC#2) anduplink CC (UCC#1) isdetermined
(pair band of LTE). Up tothis step, the initial pair band search
is completed.

25 [0047]



[0045] The radio base station apparatus generates a PBCH signal including 20 the information
(bandwidth, the number of antennas, etc.) of the initial downlink CC in the PBCH signal generating
section 2012 and transmits the PBCH signal, and therefore, the mobile terminal apparatus receives
the PBCH signal (ST12). Further, the radio base station apparatus generates a broadcast information
signal 25(DBCH signal) including the information (baAdwidth and center 26 frequency) of the uplink
CC paired with the initial downlink CC in the Dynamic Broadcast Channel signal generating section
2013 and transmits the broadcast information signal, and therefore, the mobile terminal apparatus

receives the BroAdcaR TYoriafion” S Sgna(SI15). FrEvEIH 4§ 3hoth mMESE:! thd GpfiAk ©¢ Paired
with the DCC #2 is assu&n%(?lto beﬁhe %%C #1. 0046]&At this pc%igt,élsing the information (bandwidth
and the nuMBE ot A& &S T 6f thetinitial dowhlink CChR 1ha FecevedPBEH signal, 10" thé thdbile
terminal apparatus enaples the bandwidth of a downlink reception signal ta be extracted in th
doiink reCBiton SUna NG AT aFg Bt 167 anitel ot aiig Tre Aok [eteption

center frequency in the downlink recepti enter frequengcy control section 1Q1. Further, using the
formation 15 [SanduAdiA and Cntor tiacionts) of the QEHICCE pared it eciial Sowtink CC

in the rgceived,broadeast 'i%f%'@a%oéﬁgg%%!n@? m%tz!@rts?;)a@s' a%ﬁt‘?%ﬂ@itﬁé'&%b%d"ﬂ%ﬁ of an

uplink transmission S|gnafLin the uplink transmission signal bandwi Imiting section 114, whi

controlling the uplipk 20 frangmission center fraquency indhe plink transmission center fregyency
control section 115. By this means, the pair band of the initial downlinkCC (DCC#2)

anduplinkCGRUCCHL) Is; determinedspain hand of kIR Up-fothis stepthe,inifial pair band search is
completed. 25[0047]
information, the pair band is determined.
[0048]
10 The pair band determination in this case will be described with
reference to FIGs. 6 and 7.
First, in the mobile terminal apparatus, the SCH signal receiving
section 105 performs a cell search using an SCH signal included
in one downlink CC among a plurality of downlink CCs. At this
15 point, the CC to connect by the cell search is regarded as the
initial downlink CC. Herein, in FIG. 7, downlink CC (DCC) #4
is assumed to be the initial downlink CC.
[0049]
The radio base station apparatus generates a PBCH signal including
20 theinformation (bandwidth, the number of antennas, CC (accessible
CC) capable of receiving the DBCH, etc.) of the initial downlink
CC in the PBCH signal generating section 2012 and transmits the
PBCHsignal, andtherefore, themobileterminal apparatusreceives

the PBCH signal (ST21). Herein, in FIG. 7, downlink CC (DCC)

25 #2 1s assumed to be the accessible CC. Next, based on the



27 In the above-mentioned mobile communication system, the case is considered that the DBCH is
not transmitted in all the downlink CCs. In this case, unless the UE is able to receive the downlink CC
to transmit the DBCH, it is not possible to determine the 5 above-mentioned pair band. Therefore,
when the DBCH is not transmitted in all the downlink CCs , the information of a CC capable of
receiving the DBCH is notified on the PBCH, and bas&gl on the information, the pair band is
determined. [0048] 10 The pair band determination in this case will be described with reference to
FIGs. 6 and. 7. First, in the mabile terminal apparatus, the SCH signal receiving section 105 performs a
cell search USihgdP°SE R sighal el ded iy 8RE ABWNK-CE gr%gﬁg & B of ddwiiihk Ccs. At
this 15 point, the CC to connect by I}Qe cell searc%nis regarded as the initial downlink CC. H r(fin, in
FIG. 7, dow%ﬁﬁl?ﬁ%t{“bgcf\,%%ﬁﬁc%g asstinted toBe SRt G8wniink CC. [Hodd} THe faats base station
apparatus Qer §§)PBCH signal including 20 the information (bandwidth, the number of antennas,
CC (accessible capable of receiving the DBCH, etc.) of the initial downlink CC in the PBCH signal
generating ?%(5'19(51]2012 and transmits the

5 Then, the mobile terminal apparatus receives the DBCH signal of
the accessible CC (ST23), and using the information (bandwidth
and center frequency) of the uplink CC paired with the initial
downlink CC, 1limits the bandwidth of anuplink transmission signal
intheuplink transmission signal bandwidth limiting section 114,

10 while controlling the uplink transmission center frequency in
the uplink transmission center frequency control section 115.
By this means, the pair band of the accessible downlink CC (DCC#2)
and uplink CC (UCC#1) is determined (pair band of LTE). Up to
this step, the initial pair band search is completed. By this

15 means, it is possible to determine the pair band also in the case
where the DBCH 1is not transmitted in all the downlink CCs.
[0051]
FIGs. 8(a) and 8(b) arediagrams illustratingpair band assignment
of theuplink CC and initial downlink CC. As pair band assignment

20 of the initial downlink CC and uplink CC, as shown in FIG. 8(a),
uplink CCs may be set freely. For example, the initial downlink
CCs (DCC#2 and DCC#3) are assigned to the UCC#1 as an uplink CC
of a pair band, while the initial downlink CC (DCC #4) is assigned
to the UCC#2 as an uplink CC of a pair band. Alternately, as

25 pair band assignment of the initial downlink CC and uplink CC,



PBCH signal, and there fore , the mobi le terminal apparatus receives the PBCH signal (ST21).
Herein, in FIG. 7, downlink CC (DCC) 25 #2 is assumed to be the accessible CC. Next, based on the
28 information of the CC broadcast on the PBCH, the mobile terminal apparatus shifts the center
frequency to that of the accessible CC (S122) . [0050] 5 Then, the mobile terminal apparatus receives
the DBCH signal of the accessible CC (S123), and ugifig the information (bandwidth and center
frequency) of the uplink CC paired with the initial downlink CC, limits the bandwidth of an uplink
transmission sil%nal in the uplink transmission signal bandwidth limiting section 114, 10 while

controlling the Gplinkransmisgion denter fragueRcy thtte-uink Hanshiiedi6s ceRtsiTrequenty control
i . hi , th ir b f ibl link link
OCCH1) ISt T DA SF B G b i it B il s bar T o pen e oot

(UCC#1) is TetdtRnTed (pHir BAR is’ stép ompleted. By

this 15 means, it is passible tg determine the pair band alsq in the case where the DBCH is not
transmitted ?nf %II the d “ﬁl%nlgécté.h@o ﬁ Ibsa.SS (B‘ag alﬁ%qsl(b% acr(?d?a%\lrgm F11u %?r%ﬁﬁg pair band

assignme 581‘5@? uplink CC and initial downlink CC. As pair band assignment 20 of the initial
downlink CC and uplink CC, as shown in FIG. 8(a), uplink CCs may be set freely. For example, the

initial downlink CGs (DGG#2,a0d:DCCA3) are assigned to the UCCH#1 asan uplink GG, . o

information signal (DBCH signal) including an RACH parameter
enabling whether the mobile terminal apparatus is an LTE-A
terminal to be identified in the Dynamic Broadcast Channel signal
generating section 2013 and transmits the broadcast information
10 signal, and therefore, the mobile terminal apparatus receives
the broadcast information signal. Themobile terminal apparatus
generates an RACH signal based on the received RACH parameter
in the RACH signal generating section 112, and transmits the RACH
signal to the radio base station apparatus (random access) in
15 the uplink CC (UCC#1) (ST13).
[0053]
The radio base station apparatus receives the RACH signal in the
uplink CC RACH signal receiving section (herein, the RACH signal
receiving section of the UCC#1l) 210, generates an RACH response
20 signal in the RACH response signal and control signal generating
section 2014, and transmits the RACH response signal to themobile
terminal apparatus in the initial downlink CC (DCC#2). After
receiving the RACH response signal, themobile terminal apparatus
generates an uplink shared channel signal in the uplink shared

25 channel signal generating section 111, and transmits the uplink



of a pair band, while the initial downlink CC (DCC #4) is assigned to the UCC#2 as an uplink CC of a
pair band. Alternately, as 25 pair band assignment of the initial downlink CC and uplink CC, 29 as
shown in FIG. 8(b), the uplink CC may be limited to set. For example, the initial downlink CCs (DCC#1,
DCC#2 and DCC#3) are all assigned to the UCC#1 as an uplink CC of a pair band. [0052] 5 Further,
the radio base station apparatus generates a broadcast information signal (DBCH signal) including an
EACH parameter enabling whether the mobile terminal apparatus is an LIE-A terminal to be identified
in the Dynamic Broadcast Channel signal generating section 2013 and transmits the broadcast

information 1076iGital ARG Hereidrd” the hrobils tériinal S55aratls fetived i 64584 infdrmation

signal. Themobhile terminal . apparatus generates an RACH signal_based on the received RACH
parameter iﬁ[{lge Iﬁﬁ(é?}lyssiglncgl ger (;iré i%g%égﬁ(?ng[ ﬁa‘,"lgﬁl&iin%%@ the %nkj(ﬂ-]f s(fg;énéltj%C%#é taidio

base statio aratus (random access) in 15the uplink CC (UCC#1) (ST13). [0053] The radio base
o e T L e R R AR T o oo
the EACH s'q&al receiv'!D g section .of %%e UCC#lg )210d ]gencqg%tes an RACH res(%)yse 20 sji;qnoarl1 in the

RACH response s?gar%? Qngl %throf&gngfngetnleoratmg FEansmLsst recep

5 Dbandwidth of the mobile terminal apparatus, and the radio base
station apparatus is notified of the UE capability information
(ST13) .
[0054]
Further, themobile terminal apparatus generates an uplink shared

10 channel signal including the UE capability information
(information of the transmission/reception bandwidth of the
mobile terminal apparatus) in the uplink shared channel signal
generating section 111, and transmits the uplink shared channel
signal to the radio base station apparatus intheuplink CC (UCC#1)

15 (ST13). 1In the radio base station apparatus, the uplink shared
channel signal receiving section 209 receives the uplink shared
channel signal, and sends the UE capability information to the
pair band assignment control section 205. Upon receiving the
UE capability information, the pair band assignment information

20 control section 205 assigns a pair band of uplink and downlink
CCs based on the UE capability (herein, the bandwidth (40 MHz)
corresponding to two CCs). Herein, as shown in FIG. 9, UCC#1
and UCC#2 are assigned to uplink, and DCC#1, DCC#2 and DCC#3 are
assigned to downlink. The pair band assignment control section

25 205 sends the pair band assignment information to the shared



section 2014, and transmits the RACH response signal to the mobile terminal apparatus in the initial
downlink CC (DCC#2). After receiving the EACH response signal, the mobile terminal apparatus
generates an uplink shared channel signal in the uplink shared 25 channel signal generating section
111, and transmits the uplink 30 shared channel signal to the radio base station apparatus on the
PUSCH (Physical Uplink Shared Channel) of the upliak CC (UCC#1). At this point, the uplink shared
channel includes the information (UE capability information) of the transmission/reception 5 bandwidth
of the mobile terminal apparatus, and the radio base station apparatus is notified of the UE capability
information (&¥13)> 100541 Ethet “thé hobile tertiinaf Apparatus §endrates AR Uptiik Sharéd 10
channel signal including the UE capability informatjon (information of the transmission/receptio
bandwidh SARETITE (GRHN e Mat S e GpE SAd o T ERAGFGHT gRHa o Satiion

111, and tra Osmi .th% us%llinkes ar%d %%eaeqn(asl S naaitso 5“%@“%9256 s&ati%nag‘p %rgtsus igrgg%gplink
CC (ucc# 1"{5‘1(@& ). i the Tadio base station appara%us,gihe upli%ﬁ sharéd channe ignal

receiving section 209, receives thg up iﬁk shar chchanneﬁllsi nal, and sends the UE capabili
information to ﬁ?e%“%? band assignumécntec%htrg section’ 6§ qu?é’lr? ?ecesl\%ﬁa the UEagﬁﬁéCbaﬂ%} S

information, t Ir assi e tinf ti 0 jon, 2 [ s@ap ' plink
Iand do%vtvlnlin Qg%%%?d%oé ?klﬂgengfgéga E;Ll Eggégn%ﬁg b%?ﬂ%%\t/#é% (%%ﬁl%lzg)pco?}eggcﬁ%{;%gout&o

CCs). Herein, a5 shownin £1G, 9, YCC#Land UCCHZ are, assignad to.uplink, apd DEE#L, DCCH2
and DCC#3 are assigned to downlink. The pair band assignment control section 25 205 sends the pair
bandasgg@@gﬂgﬂgg@ayﬁgt%gﬁ%ggyegignal to the mobile terminal apparatus

on the PDSCH (Physical Downlink Shared Channel) of the downlink

CC (DCC#2). At this point, the control signal (MAC/RRC control

10 signal) includes the pair band assignment information, and the
mobile terminal apparatus isnotified of the pair band assignment
information (ST14). Uptothisstep, theprocessingoftheinitial
pair band is finished.

[0055]

15 Herein, as a method of transmitting a control signal (MAC/RRC
control signal) including an RACH response signal and pair band
assignment information, as shown in FIG. 10(a), the RACH response
signal and control signal may be transmitted in parallel from
all the downlink CCs each paired with the uplink CC (UCC#1l) on

20  which the RACH signal is received. Alternately, as shown in FIG,
10(b), the setting may be made beforehand to enable the initial
downlink CC to be identified using an RACH signal reception
sequence, so that the shared channel scheduler 204 identifies
the initial downlink CCusing the RACH signal reception sequence,

25 and that the RACH response signal and control signal are



31 channel scheduler 204.The shared channel scheduler 204 schedules uplink and downlink control
signals and uplink and downlink shared channel signals using the pair band assignment
information.Further, the radio base station apparatus 5 generates a control signal (MAC/RRC control
signal) in the RACH response signal and control signal generating section 2014, and transmits the
control signal to the mobile terminal apparatus on theSRDSCH (Physical Downlink Shared Channel) of
the downlink CC (DCC#2). At this point, the control signal (MAC/RRC control 10 signal) includes the
pair band assignment information, and the mobile terminal apparatus is naotified of the pair band
assignmentih ?ﬁ%ﬁéﬁ%ﬂ@?uﬁ% tHiS Stp: {Heei}ro]cgégiﬁ@%f H"Ritial pair band is finished. [0055]
15 Herein, a&gé%ﬁthod of transmitting a control signal (MAC/RRC control signal) including an EACH
response si and pair band assignment information, as shown in FIG. 10(a), the RACH response

signal and %ontrol s{%neal may. QS tri':lgsmittedeig foa%lgéfgonm Il thaeS%ownliGnéf CClsre%%r}l Iglairech\gvith the
uplink CC ( ?ff:t#’l) on 20'which the gACfHEmgn;ﬁ IS recelve(ti. f\lternajtgffl, asshown in G,

the mobile terminal apparatus, when the RACH response signal and
5 control signal receiving section 1072 receives a control signal
including the pair band assignment information, the pair band
assignment information is sent to the pair band assignment
information storing section 103 and stored. The pair band
assignment information is sent to the downlink reception signal
10 bandwidth extracting section 102, downlink reception center
frequency control section 101, wuplink transmission signal
bandwidth limiting section 114 and uplink transmission center
frequency control section 115, and the frequency is adjusted
(shifted) based on the assigned pair band in each processing
15 section (ST15). More specifically, the downlink reception
center frequency control section 101 adjusts to the center
frequency of the bandwidth (aggregated CCs) of the downlink CCs
(DCC#1, DCC#2 and DCC#3), and the downlink reception signal
bandwidth extracting section 102 extracts a downlink reception
20 signal at the bandwidth of the downlink CCs (DCC#1, DCC#2 and
DCC#3) . Further, the uplink transmission center frequency
control section 115 adjusts to the center frequency of the
bandwidth (aggregated CCs) of the uplink CCs (UCC#1l and UCC#2),
and the uplink transmission signal bandwidth limiting section

25 114 limits the uplink transmission signal to the bandwidth of



10(b), the setting may be made beforehand to enable the initial downlink CC to be identified using an
EACH signal reception sequence, so that the shared channel scheduler 204 identifies the initial
downlink CC using the EACH signal reception sequence, 25 and that the EACH response signal and
control signal are 32 transmitted in the identified initial downlink CC. [0056] Next, the processing is
performed on the assigned pair band. In the mobile t&dninal apparatus, when the EACH response
signal and 5 control signal receiving section 1072 receives a control signal including the pair band
assignment information, the pair band assignment in%ormation Is sent to the pair band assignment
information StStiNg settion Egé aﬁ(&cs%ar]ed.a?ﬁe Bairbahd asBignhient iftsMhation’i8 SeRfi3 the
downlink regeption signal 10 bandwidth extracting section 102, dt%wnlink receplt)ion center freguency
control section 10T tplik FansthisSion SiGRaT baRdwidthimiting S&ction“L1% andGpliRk FranSMission
center frequency control section 115, and the frequency is adjusted (shifted) based.on the assigned
pair band inagfc%r&%égséllﬁgl 18 ite]l?: ion féf%}f o%rg% eci |é€(lly%f?ﬁ('é{] dg?vdnﬁn erevg:le%{)‘lﬁorri?%gﬁiér

frequency trol section 101. adjusts to the center frequency of the bandwidth (aggregated CCs) of
the downink LS (BLEH DackE 30 DO R T doni e Ento S iy

extracting secti 0 t link re ign ignal at the bandwidth wnlink, CCs
(DCC#:gE, DCSZCS: %%%\d%gé%%%fél%’%\%%%]& lﬁﬁ%ﬁqtra%%?snﬁ%g%ﬁ c%mlnte%r%%e%%%cggc%hﬁr% éeélj:{t?lcl)&n 115

adjusts to the cepfet.frequency: of the bandwidth(aggregated GGs)afithe Liglink 65 (G G#1 and

UCC#2), and the uplink transmission signal bandwidth limiting section
the user ID (blind decoding) (ST16). Subsequently, the mobile

terminal apparatustransmitsandreceives the shareddata channel.
[0057]

10 Thus, as shown in FIG. 9, in random access, the pair band
(DCC#2-UCC#1) isdeterminedas inthe LTE system, the UE capability
information and pair band assignment information is transmitted
and received using the pair band, and the pair band (DCC#1, DCC#2,
DCC#3-UCC#1, UCC#2) assigned to the wide band is determined.

15 Therefore, when a plurality of mobile communication systems (LTE
system and LTE-A system) coexists, it is possible to perform
initial access corresponding to each of the mobile communication
systems.

[0058]

20 The present invention is not limited to the above-mentioned
Embodiment, and is capable of being carried into practice with
various modifications thereof. For example, without departing
from the scope of the invention, the assignment of component
carriers, the number of processing sections, processing

25 procedures, the number of component carriers, and the number of



25 114 limits the uplink transmission signal to the bandwidth of 33 the uplink CCs (UCC#1 and
UCC#2). By this means, the mobile terminal apparatus communicates with the radio base station
apparatus using the assigned frequency band of the wide band. Then, the mobile terminal apparatus
receives downlink control 5 signal (layerl/layer2 control signal), checks the user ID, and decodes the
radio resource assignment information a s s ociated wi#h the user ID (blind decoding) (ST16).
Subsequently, the mobile terminal apparatus transmits and re ce ive s the shared data channel .
[0057] 10 Thus, as shown in FIG. 9, in random access, the pair bandF(DCC#Z-UCC#l) _
isdeterminedagingiat HESySIelP the UE Eapability TnforfmativRHATAIF Bant sS<ighhRtintSihration is
transmitted and received ug'n thg .pgir batnd, and % }r)air ]J:oand (DCC#1, DCC#2, D%:C#sl-lUCC#l,
UCC#2) asSighed 1o the Wide Band'is determifed. T8 Thérefsra, WRBh A pIlifality of mobire-=*
communica%ign systems (Lg%sgstergaan&EleE-% y%tggm cogéists it is %o soible 19 gtejr.fgrem |r}L|tC|%I access
correspondlngeto each of the mobilé eommunication sysl%ms.lf&%%c} 2 e Eresent invention is not
imited 1o the sboyementioned Fmbodiment. and is, sapaple of being cafried Info practice with.various
modifications thereof. For examp[ee, Without c?e%%rtlr% rom the scope of the |nvent|8n, the assignment
of componeny, carriers, the number 9£%%olggssing sections, processing 25 procedures, the number of
component carriers, and the number o



34 aggregated component carriers are capable of being carried into practice with modifications thereof
as appropriate. Further, the invention is capable of being carried into practice with modifications
thereof as appropriate without departing from the 5 scope of the invention. 35 CLAIMS 1. A mobile
terminal apparatus capable of communicating with use of a plurality of downlink component carriers,
comprising: 5 a cell search section configured to perféfm cell search using a synchronization channel
signal included in one downlink component carrier among the downlink component carriers; a
receiving section configured to receive information of an uplink component carrier paired with an initial
downlink 10 component carrier, the initial downlink'domMponent carrier being the downlink component
carrier including the synchronization channel signal used in the cell search, wherein the mobile
terminal apparatus performs random access using the uplink component carrier. 15 2. The mobile
terminal apparatus according tq claim 1, wherein the mobile terminal aratus.receives a response of
a random F<';trci:<iess cr;gaﬁnr?gﬁ lsrl%na Sh ?Hen%ly;liglpoﬁ))?/\}:nﬁﬁﬁ Com) Oaﬁ%'f[‘n c%ﬁ%%%@i’ﬁg rﬁortﬁlewtle?srg\inal
apparatus aegording fo,djajm.}, of g, wheseln the mobile terminal apparatus tecelves assignment
information Tor as&gniri% compone%t carriers in the initial downlink component carrier. 9

5 a cell search section configured to perform cell search
using a synchronization channel signal included in one downlink
component carrier among the downlink component carriers;

a receiving section configured to receive information of

an uplink component carrier paired with an initial downlink

10 component carrier, the initial downlink component carrier being

the downlink component carrier including the synchronization
channel signal used in the cell search,

wherein the mobile terminal apparatus performs random

access using the uplink component carrier.

15
2. The mobile terminal apparatus according toclaiml, wherein
the mobile terminal apparatus receives a response of a random
access channel signal in the initial downlink component carrier.
20 3. The mobile terminal apparatus according to claim 1 or 2,

wherein the mobile terminal apparatus receives assignment
information for assigning component carriers in the initial

downlink component carrier.

25 4. The mobile terminal apparatus according to claim 3, wherein



36 a number of uplink component carriers to assign is equal to or smaller than a number of downlink
component carriers to assign. 5. A radio base station apparatus capable of communicating 5 with
use of a plurality of downlink component carriers, comprising: a transmitting section configured to
transmit information of uplink component carriers paired with respective downlink component carriers;
and 10a receiving section configured to receive a ranglom access signal sequence transmitted from a
mobile terminal apparatus, in an uplink component carrier paired with a downlink component carrier
including a synchronization channel signal used in cell search by the mobile terminal apparatus. 15 6.
The radio bas8 $thtioh SPpathtus Becordihg 16 Biaii s, Wheréin'tRe 15 8ibBhst stativi apparatis
transmits a respopse si%nal of a random access channel signal in an initial downlink component carrier
ident if ied BY'the rahdont Qc8e 8" s@ﬁa?seaeﬁéqﬁlcel. % TOTRETAdI0 bae statich apparatug Aecording
to claim 5 or 6, wherein the radio base station apparatus transmits assignment information for
assigning component carriers in an initial downlink component carrier ident if ied by the random
access signal 25sequence; 37,8, The.radie base station apparatus gocording {9 glaim 7, wherein a
number of uplink componen? carriers to assign to the mobile termina apparatus Is equaﬁo or smaller

than a gumm

'h use of a plurality of downlink component carriers,
comprising:

a transmitting section configured to transmit information
of uplink component carriers paired with respective downlink
component carriers; and

10 a receiving section configured to receive a random access
signal sequence transmitted from a mobile terminal apparatus,
in an uplink component carrier paired with a downlink component
carrier including a synchronization channel signal used in cell

search by the mobile terminal apparatus.

15
6. The radio base station apparatus according to claim 5,
wherein the radio base station apparatus transmits a response
signal of a random access channel signal in an initial downlink
component carrier identifiedby therandomaccess signal sequence.
20

7. The radio base station apparatus according to claim 5 or
6, wherein the radio base station apparatus transmits assignment
information for assigning component carriers in an initial
downlink component carrier identified by the random access signal

25 sequence.



5 of downlink component carriers to assign. 9. A radio communication system capable of
communicating with use of a plurality of downlink component carriers, comprising: a mobile terminal
apparatus having a cell search section 10 configured t o perform cell search using a synchronization
channel signal included in one downlink component carrier among the downlink component carriers
and a receiving section configured to receive informatidn of an uplink component carrier paired with an
initial downlink component carrier, the initial downlink 15 component carrier being the downlink
component carrier including the synchronization channel signal used in the cell search; and a
radio bas e station apparatus having a transmitting section configured to transmit information of uplink
componenté:z.:lrriers 1pkzlaéred with respective downlink component carriers; %nd a 20 rec?ivilr}g sgction

o ﬁg%otbcfle(fetﬁmlnal !

configured foreceive & randon’ actess sijnal s8jueheB Hanshited from
apparatus, inhthe uPIink comnﬂoonent arriqf ired with the ownlink.comp%nent carrier igclud'neq the
. er n a,nu Fr ] .UE% r?lﬁ com OBeIEh ca rl?rs. O a551%{1 % T .
synchronlzzﬁlon channel signal'used in the cell sear y the mobile terminal apparatus, 25wherein
the mobile terminfll aggaratus eerforms ratndom 38 access, using the uEI'nk C mgonent carger.
mobilTle s equ r %h e

10.Aradio communication method ggpaarb?e of commu |gatintgowﬂ “lse of a p uraIﬁtfl of downlink

compogent carriers, the metggg }?o‘%ﬁé'ﬁ%risé%gc&hliesft%psf 8_f: in.a mobile terminal apparatus,

performing cell search using a synchronization channel signal included in one downlink component
carrier among the downlink component carriers; and

9. A radio communication system capable of communicating with

use of a plurality of downlink component carriers, comprising:

a mobile terminal apparatus having a cell search section

10 configured toperformcell searchusing a synchronization channel

signal included in one downlink component carrier among the

downlink component carriers and a receiving section configured

toreceive information of an uplink component carrier pairedwith

an initial downlink component carrier, the initial downlink

15 component carrier being the downlink component carrier including

the synchronization channel signal used in the cell search; and

aradiobase stationapparatushavingatransmittingsection

configured to transmit information of uplink component carriers

paired with respective downlink component carriers; and a

20 receiving section configured to receive a random access signal

sequence transmitted from the mobile terminal apparatus, in the

uplink component carrier paired with the downlink component

carrier including the synchronization channel signal used in the
cell search by the mobile terminal apparatus,

25 wherein the mobile terminal apparatus performs random



10receiving information of an uplink component carrier paired with an initial downlink component
carrier, the initial downlink component carrier being the downlink component carrier including the
synchronization channel signal used in the cell search; and 15in a radio base station apparatus
transmitting information of uplink carriers paired with respective downlink component carriers; and
receiving a random access signal sequence transmitte@ from the mobile terminal apparatus, in the
uplink component 20 carrier paired with the downlink component carrier including the synchronization
channel signal used in the cell search by the mobile terminal apparatus, wherein the mobile

terminal app&rafiis petforits raRGomPaccass GSiRGIRE Uplifi¢Esmpbnent carrier. 39 ABSTRACT
MOBILE TERMINAL APPARATUS AND RADIO BASE STATION APPARATUS To provide a mobile
terminal apparatus and radio ba se station apparatus supporting each of a plurality of mobile
communicalign 5 systems, when the plurality of moble communication systems coexists, the mobile
terminal apparatus perf%rms a el search using an S|gﬁa included in one downinkcc among a

plurality of %ovgnlio% %Cs th§g§§i0 basg %}8%%@% aratus brogd%astg arQBgSH Si ael irr%clgggng
information of an uplinklc()%c]f1 palreét\;vit?ﬂ 10 an initia dOWﬂrﬁﬁlg?:dllanuding the $C S|gn§I obtained by

the celksearch), ?pg Jransmits a rg@glggseo%ignal of an RACH signal from the mobile terminal apparatus
2t .

C : . . : .
to the mobile terminal apparatus in the initial downlink CC, the mobile terminal apparatus transmits a

shared channel signg| inclyding inf q@gﬂgg&@ ocjl}glgtgm%s,ion/reception bandwidth of the mobile

terminal apparatus to the radio base station apparatus in the uplink CC, the radio base station

apparatus transmits a contrplsignalincluding.assignment.infogmation of a doywplink,GC and; an, uplink
CC based on the information of the transmission/reception
channel signal included in one downlink component carrier among
the downlink component carriers; and
10 receiving information of an uplink component carrier
paired with an initial downlink component carrier, the initial
downlink component carrier being the downlink component carrier
including the synchronization channel signal used in the cell
search; and
15 in a radio base station apparatus
transmitting information of uplink carriers paired
with respective downlink component carriers; and
receivingarandomaccess signal sequence transmitted
from the mobile terminal apparatus, in the uplink component
20 carrier paired with the downlink component carrier including the
synchronization channel signal used in the cell search by the
mobile terminal apparatus,
wherein the mobile terminal apparatus performs random

access using the uplink component carrier.

25



20 bandwidth of the mobile terminal apparatus to the mobile terminal apparatus, and the radio base
station apparatus and the mobile terminal apparatus communicate with each other in the downlink CC
and the uplink CC based on the assignment information after random access. 25Fig. 7

39

ABSTRACT
MOBILE TERMINAL APPARATUS AND RADIO BASE STATION APPARATUS

Toprovideamobileterminal apparatusandradiobase station
apparatus supporting each of a plurality of mobile communication
5 systems when the plurality of mobile communication systems
coexists, the mobile terminal apparatus performs a cell search
using an SCH signal included in one downlink CC among a plurality
of downlink CCs, the radio base station apparatus broadcasts a
DBCH signal including information of an uplink CC paired with
10 an initial downlink CC including the SCH signal obtained by the
cell search, and transmits a response signal of an RACH signal
from the mobile terminal apparatus to the mobile terminal
apparatus 1in the 1initial downlink CC, the mobile terminal
apparatus transmits a shared channel signal includinginformation
15 of a transmission/reception bandwidth of the mobile terminal
apparatus to the radio base station apparatus in the uplink CC,
the radio base station apparatus transmits a control signal
including assignment information of a downlink CC and an uplink
CC Dbased on the information of the transmission/reception
20 bandwidth of the mobile terminal apparatus to the mobile terminal
apparatus, and the radio base station apparatus and the mobile
terminal apparatus communicate with each other in the downlink
CC and the uplink CC based on the assignment information after

random access.

25 Fig. 7



