1 DESCRIPTION Title of the Invention BASE STATION, TERMINAL, BAND ALLOCATION METHOD,
AND DOWNLINK DATA COMMUNICATION METHOD Technical Field [0001] Embodiments of the
present invention relate to a base station, terminal, band assignment method and downlink data
communication method Background Art [0082L k39 RLTE, OFDMA (Orthogonal Frequency Division
Multiple Access) is adopted as a downlink communication scheme. In a radio communication system
adopting 38pe! IFFENE TR0 communication base station apparatus (which may be simply referred to
as "base slagpry'Thalouy, traits\a, Syasirodizaioaubannat (FRCH Arab hroadeastkhannal ("BCH")

using preg%t{b@fm &Qm%dﬁ:ﬁ%ﬁ resources. Then, first, a radio communication terminal apparatus
e simply referred to

(which may as "terminal” below) secures synchronization with the base station by
capturing the SCH. That is, first, the terminal performs a cell search. After that, the terminal obtains
parametefs yRigkig{gthe base station (such as a frequency bandwidth) by reading the BCH
information (see Non-Patent Literatures 1, 2 and 3). [0003] Also, standardization of 3GPP

LT navaREl WREH PRSHD AL TP A AR HEPP e RC Qo BH L ENEI e 3PP

L TE-advanebddsystdnwivhichimaymberstiveditthas "LTE+ system” below) follows the 3GPP LTE
system (which may be referred to as "LTE system" below). In 3GPP LTE-advanced, to realize
downlink transmission speed equal to or greater than maximum 1 Gbps, it is expected to adopt a base
station arfeRE&ERHE f4t can perform communication in a wideband frequency equal to or greater than
20 MHz. e tespavent U reuessa anrapidatioquotdh ®tainsiythecderminglisideps:éxpected to
define the terminal capability related to frequency band suppor rmi jlity-defines that,
for examﬁlgoﬁ{l%ﬂ% r?f)ngllﬁn ma \%ﬂ%%nos %ﬁnﬁ%oqr%lﬁaﬁ v?ng%tﬁ1 is fgﬁ&ﬂﬁlﬁ%ﬁf&}éﬁgﬁ? a a%)g%tgtion
supportingfife OTERYgeieMbEh R iPRAPISE T Ybighday bE FEPIH 4B $E4tI67S bBIsWI#i9Brmed to be
able to pesfer GermuRicatinRinAfrea eneybanesinglydingnsopivsalibhefndinitBands.isdg Here, a
"unit band" is a band of a 20-MHz range, incl inﬁq l;SC;{H Sgnchronizatiotn Cyannell) neartthe center,
and is defiEd ST Bh YRS LCESR MR atidf b ARy ARE° SM IR BERAR fay be &hsrassed as
"compondémhaarrien($¢ ok lisferind3G PP teFREIB[OGOBMIsecterminals supportingtihéd TEe system
(which may, b, referred.io.a8. kER+ tetminalrDelrwdinciide adtarminah i WhiChader that, the

communication-capable bandwidth can contain only one unit band (which may be referred to as
"type-1 L TERHEHRIRAPE BERINSHEPATE MhibaPAWRIGT SRSHARUTEARRH- RS SEIEPD Bh ERRACRA can
contain a {aksaltyiobtnitido eards:(duahlraytbeseferedlIp as "type-2 LTE+ terminal” below).

[0003] Also, standardization of 3GPP LTE-advanced, which realizes faster communication than
AGPP LTE, has been started. The 3GPP LTE-advanced system (which may be referred to as
“LTE+ system” below) follows the 3GPP LTE system (which may be referred to as “LTE
system™ below). In 3GPP LTE-advanced, to realize downlink transmission speed equal to or
greater than maximum 1 Gbps, it is expected to adopt a base station and terminal that can perform
communication in a wideband frequency equal to or greater than 20 MHz. Here, to prevent
unnecessary complication of the terminal, the terminal side is expected to define the terminal
capability related to frequency band support. The terminal capability defines that, for example,
the minimum value of support bandwidth is 20 MHz.

[0004] That is, a base station supporting the LTE+ system (which may be referred to as “LTE+
base station” below) is formed to be able to perform communication in a frequency band

including a plurality of “unit bands.”



Citation List Non-Patent Literature [0006] 15[NPL 1] 3GPP TS 36.211 V8.3.0, "Physical Channels and
Modulation (Release 8)," May 2008 [NPL 2] 3GPP TS 36.212 V8.3.0, "Multiplexing and channel coding
(Release 8)," 20 May 2008 [NPL 3] 3GPP IS 36.213 Vv8.3.0, "Physical layer procedures (Release 8),"
May 2008 Summary of Invention 25Technical Problem [0007] Here, a case is assumed where an
LTE+ base station supports an LTE+ termipal. FI0.1 shows an example of mapping SCH and BCH in

the LYE-f- syataf stippdtt badd&tatibh. Jo0681AinFi0.1, A4d¥furieBgen basidwiae ot €% LTE+ base
station 30(4Q MEmamnkinctuddstne: Unitdzands: Atse1 SCEndng Befine plagad at 20 Mz intervals
near the cgntgy frequency of eagh 4nit band. Here..a null carrier for DC offset compensation in a
terminal is inserted in the center of each frequency %lz?r% icr?%vnhglch S&H ;%r?d §6If-fea£r)séepla3%d. Also,

SCH and BCHBPE PRAGEAT 56 subtarighsBdeniFHR kigRer and lower frequency 35 (i.e. a total of
72 subcarfiesy fromuhe ceniemnof she nulbpatriare Alspe physical dowalink Gentrel chagnels

("PDCCH'%}&[;%&)IQ%G%JH%@%Qb%@%{%@pﬂe{,éﬁlgb%wpnoé uﬂgitgapeqt‘%inal in which a
communication-capable bandwidth can contain only ope unit band (which
‘may be referred to as “type-1 LTE+ terminal™ below) and a terminal in
which 2 communication-capable bandwidth can contain a piurality of unit

10 bands (which may be referred to as “type-2 LTE+ terminal® below).
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Summary of Invention
- 25  Technical Problem

[0007] Here, a case is assumed where an LTE+ base station supports an
LTE+ terminal. FIG.1 shows an example of mapping SCH and BCH in the
LTE+ system support base station.
[0008] In FIG.1, a communication bandwidth of the LTE+ base station is

30" 40 MHz and includes two unit bands. Alse, SCH and BCH are placed at 20
MHz intervals near the center frequency of each unit band. Here, a null
carrier for DC offset compensation in a terminal is inserted in the center of
each frequency band in which SCH and BCH are placed. Also, SCH and

BCH are placed in" 36 subcarriers each in the higher and lower frequency

L2
o

(i.e. a total of 72 subcarriers) from the center of the nul! carrier, Alse,
physical downlink contirol channels (“PDCCH’s”) are placed in a distributed

manner in the whole unit bands.



3 [0009] Similar to a case of the above-noted LTE system, when powered on, the LTE+ terminal first
tries capturing an SCH transmitted from the LTE+ base station by performing correlation
synchronization processing while moving the center frequency of the communication band. Upon D
capturing the SCH transmitted from the LTE+ base station by peak detection in the correlation result,
ptures a BCH transmitted from the LTE+ base station and reads the frequency

the LTE+ inal capty
band of thf‘{&&?r?k pgﬁndé%{d?erﬁeﬁﬁﬁ?e e 1dhAnaraeird dohfmbiratemingwiien the WTH+ base

station by transiittinGEa-sigmal in:PRAGH: (Rhysiept RandoahAscess: 49 SHarneh, Alseya unit band
synchronizeghetween inal N the hase statign may be referred to as "initial access unit
band." [0010] FI3.2 iIlusgﬁg%@s@rﬁzcﬁegsoggﬁ%rgtio%og %qnaﬁ?ﬁﬁt’é?&iﬁ%ﬁ“(ﬁ%t.lﬁ}begiolf’?@i%rminal) that
can perforfitidbinManiddioh tn scadmmiseativTYbartvildth ofm o Mz ith respect to and TE+ base

statiors that dfansthigsiib SOH and BGHd thamappingmmethad shawnin FiG.A [0911]:As shown in
FIG.2, thei%/]p&{; %TIEI'QE%E@JP?I@aﬂPStﬁqth?ﬁ"ﬂﬁer frequency of that terminal to the SCH frequency
position in the Mitial access unit Pand and receives data &R HaRS it H Horfeiani tted base

station. THERSFoibtir Spite bitseiigt ivleandraceile Gatafsignalsdp 6rMhz 28captinyoysibands, the
ype-2 LTB=dermimaleanaet caver s hole witkand-adiagentda Ihe laligl aceess upitband. That s,
a |

actually, CO{n{nuni%ation isger.formed only in the initia] access unit band, and the capa ﬁtey of the
S1a I

LTE+ terminal 18 not utiZ8aCrhdPerofe, 1hetd'is 2 proBiéinthatthesise+ Bass emtidrearmot assign a
band fo the Ben2lLTEA BBtemmindl efficiéntlyn [004 2] £4Q. Dehowsmanpthesexampleref mapping SCH

and BCH ip:the & JEdnsysienSvpRort hase station; i In F10.3, a.communication bandwidth of
the LTE+ ?@ggg tatigr? 5 4% MHz and incluc?es tv%?ﬁ‘r%i%%%%.“&f&?%‘&H and BCH are placed near 30

the center ncy Of the BathiliRtcdtbrt bk, sounidtimacorfing t& THemegpimpnéthod in FI0.3,
the' LTE= tepmiial Adjusts: thineéntenfrequeneyf ofithatdarminal ieithe SCHiseaHeRRY, Besition, so that
it is possihlg tq-coyer themh ommunication. band of the L TE+ base station by the communication
band of that LTE+ %rrmﬁj. %ﬁgbﬁﬂe E&%%ge% vtvcl)thatlﬁez“lr?n%aq%p%gS BRI B0 5288 Knd BCH are
not mapped-oh AAMEFHBR IS & tkrRerdE s4he d dorewguently Gie LTE+ terminal, which has only 20

MHz termiitel cBpabilitys@ievtypa-FEG Rt the type-2 LTE+ terminal adjusts the center
frequency of that terminal to the SCH frequency pesition in the imitial
access unit band and recetves data signals transmitted from the LTE+ base
station. Therefore, in spite of being able to receive data signals in 40 MHz

20 continuous bands, the type-2 LTE+ terminal cannot cover the whole unit

band adjacent to the initial access .unit band. That is, actually,
communication is performed only in the initial access unit band, and the
capability of the LTE+ terminal is not utilized. Therefore, there is a
problem that the LTE+ base station cannot assign a band to the type-2 LTE+

25 terminal efficiently.

[0012] FIG.3 shows another example of mapping SCH and BCH in'thé
LTE+ system support base station.

[0613] In FI1G.3, a communication bandwidth of the LTE+ base station is
40 MHz and inclndes two unit bands. Also, SCH and BCH are placed near

30 the center frequency of the communication band. _

' [0014]  According 10 the mapping method in FIG.3, the LTE+ terminal
adjusts the center frequency of that terminal to the SCH freguency position,
so that it is possible 10 cover the whole communication band of the LTE+
base station by the communication band of that LTE+ terminal,

35 [0015] However, with the mapping method in FIG.3, SCH and BCH are

not mapped on 10 MHz bands at both ends, and, consequently, the LTE+
terminal, which has only 20 MHz terminal capability (i.e. type-1 LTE~+



4 terminal), cannot use the 10 MHz bands at both ends. That is, with the mapping method in FIG.3,
frequency is wasted. Therefore, there is a problem that the LTE+ base station cannot assign a band to
the t e-1 LTE+ terminal efficiently. [0016] FIG.4 shHows another example of mapping SCH and BCH in

the LTE-r systam 3 mCEI’éE BRSE SIS n@%&&'}?eﬁé@‘l&% ?QWHMH&%Q&&%@H%K@%H @%ﬂe LTE+ base

station is 40Mliz'an udes two unit bands. Then, SCH and BACH are placed near Center

frequency e e Emivritrdcatisichurd e iplacs eaha diedntEr fhesr SAEREsCaMPARIRES 10 MHZ
bandwidtb ftom theaheth ends {A8] Assending to the mapping method shown in FIG.4, the type-1
LTE+ terminal.c e bands of 10 MHz bapdwidth from bo s. Ho r, in the case where the
2 LTE SRR RS T B R E R AL VT S0t IR Rt B bation <
possible daly stet@marrower band than the case of the mapping method shown in FIG.2. That is, with

the mappjng Methed0f Bl G Adhadsaopiablem dhatthe L TEsdase statigneanaet assign a band to
the type-2 LTE+ terminal eff|C|entI¥ﬁ[1(;3C[)#f§3Embodlments of the present invention provide a base

station, tefrRinEi! paRd assigiithen Ad d8En Rk GatE Tolfh shtEidh HEtHo F thif enable
efficient bandnaskighimentd Selyiierdadar ol emtfd G20} Aceordibgntis afflisMispeatdefitiiefpresent
inventiontﬁp%ﬁigilQ%pvided a base station that can assign a plurality of unit bands to single
communication, including: an obtaining section that obtains terminal capability information which is
transmittetOb§l a deeritiag 19 & iﬁﬁ%ﬂ%%é%godrﬁ]ﬁ%h&fﬁ@ﬁfkﬁ%tmi‘éaﬁ@ﬁ comirbFigatisn-capable
bandwidthaafither terminal banthaicontial saatioRdhatowben, theiterokaktan favethe pumlity of unit

bands in the communicatiqon-capab] ndwidth indjcated by.the abtained terminal capability
ormatio BT L D A G g i oA A S 8 1 TN SR Bt bane i
addition teniiiénnitiairaceebandnhabaiocass tHehemaimalarassaitsingvihia Sbtainethterminigl dmpacity

informatioR, Rad RIS BCamMmHNicatpmRand mevingrnsirietiande dnsthuslder a sefargnce
frequency in a communication band of the terminal to be moved to a reference frequency in the unit
band grotls, ¥ tHe-tEhiAEEN& Y Hi@ Ritial access unit band. [0021] According to a second aspect of
the preseiitirWehrtbndithers i groyidsatartermimapinatdsedsivesaicdat@rsignilbndrassemitted from the
above bage station i) e-MILOR0A. SRR ASSIANRY Fandiig hase siation.glkiding: a reception
section that receives the data signal; and a control section that makes the reCeption section start
receiving the data signal in the initial access unit band before a moving process based on the
communisatigindardomeaying instruction starts, and continue the reception during a period of the
moving pigsess and.afienine period. (D928l According.to.a tid asnect of iha presentinygnion, there
is provided a ban ass&nment method of asglgnlng 2 band used tof data communication from a base
station to@isessiad telpsiiEIdhuaitbrdsinidatio s eysiensIhe dpy dhe sasesranenaindhit assign a
plurality Qéuﬂaﬁsbaﬁqﬁat%giﬂgéﬁféa?em%a&m ¥ | ﬁh@s%f&ﬁs‘iﬁffﬁ%ﬁf@slr H‘@hﬁéﬁl h@xﬁh @miyl @&Ites@ ﬁ%ﬁibang inO| '
communication-capable bandwidth and the second terminal that can have the plurality of unit bands in
communicato e Al BRI o GENGE TR P JBE iy 8, PR e mation
indicatingsectomihatimbatitn-capablebamdwitdpinrdiinitiatiabosbsutiit bandiangiwhempaierminal can
have the plurlitiofHRikBRRdSHD dhe:sarnavRigationssapabls-handwidt indicated Ry theueceived

terminal capability information, assigning a unit band group including a unit band adjacent to the initial
access uMitB4E mUatiditrsh tbaeatifdar et BAnRR it teirmiaFaRSHiAfRE e terminal
capabilityinfarmationcatithiransmitting &cobamedicatiambaneevidgrinsisuctod tarastruet a
reference frequency in,a communication.band.of the terminal to be moved to a reference frequency in
the unt b B e
aspect of ! pféBeTMvEHAd, Teare 18 prolrigaes Arerswiinik dstardorard@isativriniroddnciuding the
above bapdmrssigamantiatbadoiagluding: starting downlink data communication between the base
station a t@ﬁ tirmin Iintthe initi accessfupit band; and in th terminalhlg%vint% the reference
frequenc |Rt e COAURIC ST BAnG O the e Rinal based of the communication baAd namving
instructiomgasivesre dhie elgwehlink data communication starts before a moving process of the reference
frequency starts, and continues during a period of the moving process and after the period. 5a



[0023a] Accbrding to a fifth aspect of the present invention, there is provided a downlink data
communication method including the above band assignment method, including: starting downlink
data communication between the base station and the teiminal in the initial access unit band; in the

terminal, moving [ne 1gfrence equency.n s communiealion handof ine.{efminal baged on the
communication band moving instruction; in t etermlnaﬁnre%reiv?ng the control channe using the
informationcliskuk forRéepiificationn ithaheeaiveiribe, delesighed e3d broadehsedivarihal baksedhsn frequency

position infeimation@bha kreadeastehaanalingluded mdhacontakehannakdhirgderminglgtransmitting
a communication st rtin%}%e uest in a wh Ji%ﬁfiSSi ned utnit tbandt rou aand .shifttigeg the downlink data
communiBEFSH R L2 ﬁ&ﬁ{f&uéﬁ%aﬁl%% 1 TR TRk AL TR BER £ 8 8 o it

oa communr%tia(ﬁlon in the
whole assigiedapaitddardhg roopnéoiventagemisBifepts @l Invention [0024] According to embodiments

of the pre@%@éjnxgmfﬁﬁgltd% @Hﬁﬂgt%épo@ KR s@npmm@on, there is provided a band assignment

station,terminal,bandassignmentmethodanddownlinkdata communication method that enable efficient
band assFHE BHEPPRACARTIBIFOT T FaRiREBIBE2E Tom e bracsHURRS Bt SRR fhapping
SCH andiB&kbitmanikdtionr Sysienhsupparidhase:siation:Hal Q2 kiginatesuanigcdasstdandition of an

LTE+ terminal that can .. perform,.communication in a 4 Hz communication bandwidth. with
G unigation in a.4Q MHz communication bar j‘% 2
Lorespect i S DR pigaiddy & Hit, AN chl hite el T e BB, i

FI0.1; capage mdwisidnaed ethexsasmid sErnappihe) SeHare BePiwaivLTE wst#dsupport base
station;  commurdid@drshpuwganaiEexample pbmappinguded] avekBkll R@iinal capability

information indicating a communication-capable bandwidth in an initial access unit band; and
when a terminal can have the plurality of unit bands in the communication-capable bandwidth
indicated by the received terminal capability information, assigning a unit band group including a
unit band adjacent to the inifial access unit band in addition to the initial access unit band, to the
terminal transmitting the terminal capability information, and transmitting a communication band
moving instruction to instruct a reference frequency in a communication band of the terminal to
be moved to a reference frequency in the unit band group, to the terminal using the initial access
unit band.

[0023] According to a fourth aspect of the present invention, there is provided a downlink data
communication method inciuding the above band assignment method, including: starting
downlink data communication between the base station and the terminal in the initial access unit
band; and in the terminal, moving the reference frequency in the communication band of the
terminal based on the communication band moving instruction, where the downlink data
comumunication starts before a moving process of the reference frequency starts, and continues

“during a period of the moving process and after the period.



15LTE system support base station; F10.5 is a block diagram showing a configuration of a
terminal according to Embodiment 1 of the present invention; FI0.6 is a block diagram showing a
configuration of a base station according to Embadiment 1 of the present invention; 70FIG.7 is a

Sequenca QARG SeRuane SN e iReSRURn Betwesn aderingl andahase station

according to Embo |meﬁt 10 present invention; 8 illustrates a communication band
moved by amBimiRAvAcEsHg 5 ESRso dit R CoPie ﬁ?é@@ﬁf’ﬂ‘ivéﬁ]&qa 28e1gi0gs ek diagram
shovt\;llng aéﬁﬂnmgcﬁwmanteﬁﬁmaé@%ﬁr@mgﬂe fmbogimentiZralthepnesantinueationit FI0.10
IS a DIOC | owing a configuratjon of a base station accordln ent20 the present
ventiomiaidt i BEBEHD AEON AR oA AR A e Al e P
between haterdrindhandranbasaigmtizndocoiding s Ensodinibht2obherprasmat fawention; and FI10.12
illustrates, R formation. Descrption Qf £ padiment 300261 wmgmmaim%ni&omacﬁgesent

invention will be explained in detail with reference to the accompanyin Wlngs Also, in
embodimEHIEIThE 4B EBMERSHEILAAI BERREIGREY HhE°BHY FLEPER s oded 1 1he Comiol

channel; in the terminal, transmitting a communication starting request in a whole assigned unit
band group; and shifting the downlink data communication from a communication only in the

initial access unit band to a communication in the whole assigned unit band group.

Advantageous Effects of Invention

[0024] According to embodiments of the present invention, it is possible to provide a base



7 numerals and overlapping explanation will be omitted. [0027] (Embodiment 1) [Terminal
configuration]FIG.5 is a block diagram showing a configuration of terminal 100 according to
Embodiment 1 of the present 5 invention. Terminal 100 is an LTE+ terminal in which the
communication-capable bandwidth includes a pIur%Iity of unit bands. In FIG.5, terminal 100 is provided
~with RF receiving section 105, OFDM signal demodulating section 110, frame synchronization section
115, demuliipiéXihg sECEdRa20, Brokticadt MEdHtaRsn réteibing seatibn 1BYPIDGCH deteiving
section 136pri & PRISAH {Rhysied! fawstiakiShared iGHiapagl) sesaiving section 135, control section
140, RACH (Random Access CHannel) preamble section 145, modulating section 150, SC-FDMA
(Single-Carrier Frequency Division Multiple Access) signal forming section 155 and RF transmitting
section 1681530 R pece It E8aEsn 105 is formed to be able to change a reception band. RF
receiving seios 105 receives a center frequency directive from control section 140 and, by moving

the center frequen %azedhon this center fr?que cy directive, moves the reception band. RF receiving
section 105 performs Fadic reception pr8cEEsing (§5éh“ B owh LoAtbrdin 26rand dnalot-to-digital
(AID) convesrsien) orpa adicipectptiom signal received in the reception band via an antenna, and

outputs the resulting recention sigag! 1a QERV signal dermogialingsection 110, Also, here, although
the center frec%uency of the reception band is used as a reference frequency, It is equally possible to

use an ardiFar) FeqtRRSALALEEE in thetreptdhl 2514 aunite e rebrdradiBney f9029] OFDM
signalenedokatingsectioh A6 haes ERs(@ychic Brefix) remeing Sesioasld 1m0 fast Fourier

Transformé@lép@%Q&&&%hg‘gp%sﬂga@hdemodulating section 110 receives the reception OFDM
signal from R receivin%section 105. In OFDM signal demodulating section 110, 30 CP removing

section 111 removes 5 GPSREMShEEEsHLI6H SigriaraRerEF? GBctiv 1 BCHansforms the
reception QFEM signahwitheuta EReintaadrequency domain signal. This frequency domain signal is

outputted to frz?lme_ %)flagq.rogﬁg 0 se&'gieorn %1%’3[010303 frg—lme §chI§r ﬂiz%ti n. 'pn 115 searcheg
for a synchronization 35 signa %S(fw) included in the &gnaﬁ@ce%/ea@romlgFé&%glg]ﬁ]al"H’emodulatlng
sectitl)%/ 116 BRd RvasEyRERRSHzAA6R SRk PRse station 200 (described later). A unit band included in
the found synchronzgion gigRablock diagram showing a configuration of a terminal
according io Embodiment 1 of the present invention; |
F1G.6 is a block diagram showing 2 configuration of a base station
according to Embodiment 1 of the present invention;
20 FIG.7 is a sequence diagram showing signal transmission and
reception between a terminal and a base station according to Embodiment 1
of the present invention;
F1G.8 illustrates a communication band moved by a terminal
according to Embodiment 1 of the present invention; |
25 FIG.9 is a block diagram showing a configuration of a terminal
according to Embodiment 2 of the present invention;
F1G.10 15 a block diagram showing a configuration of 2 base station
acqording to Embodiment 2 of the present invention;
FIG.11 is a sequence diagram showing signal! transmission and
30 reception between a terminal and a base station according to Embodiment 2
of the present invention; and

F_EG.12 iliustrates RB formation.

Description of Embodiment
35 [0026] Now, embodiments of the present invention will be explained in
detail with reference to the accompanying drawings. Alse, in

embodiments, the same components will be assigned the same reference



S (SCH) is used as the initial access unit band. The synchronization signal includes a P-SCH (Primary
SCH) and S-SCH (Secondary SCH). To be more specific, frame synchronization section 115 searches
for the P-SCH and finds synchronization with base station 200 (described later). 5 [0031] After finding
the P-SCH, frame synchronization section 115 pe?forms blind detection of the S-SCH placed in
resources having a predetermined relationship with resources in which the P-SCH is placed. By this

means, it RPREEHeA S M FERR B e a)AtDM2ALBA i 8Btain the cell ID associated with the
S-SCH sepu&hte. Thathsdinama 0 synchronization section 115 performs the same processing as in
a normal cell searchy [0032]Fr izatigp. section_115 outpyts frame synchronization timing
information reIatedC{t‘(r)_ %%%S%A%Cﬁor[gf% ggéiﬁgggtabﬁgh&m%n% ?imaln%??c?%e%ﬁﬁﬁfﬁl%lxiﬁgosvélcl%i%nalm.
15[0033]|DEHiABpExINg stlctieH 20 déRfIBskSEE Bise fecBptiondsanl réceivdldrane SEDM signal
demoslulatingesettion 11érintadhe dydadeast signakcantrl signat fke RRGEH: sigaab; and data signal

(i.,e. PDSCH l. included in_this receptign signal, hased on the frame ronizatjon timing
informati%é%_gépﬁr%éﬁ c‘gﬁ{g}[glnneﬁf%{gatgjﬁqelg?g broadcast! Z%a Pn‘?%‘rmaﬁo?ﬁ)f%i:rgeivfﬁ&%g@t]on 125, the
PDCCH sitftfalis Biftpiffet 1 ECH deicévingesdetiont 230, AhB Mes RDSTHesighal igiogtputted to
PDSCH regeiviog sectigr.35s Hetedhe BRSCH detdudesindividual infarmatian. fos 2 given terminal.
[0034] Br%ar%%adsctaisr][f% atioa 1roeé:eivin section %LZS r?gls Iggéeﬁcég tent of 25 the input P-BCH (Primary
jted 1o the U n f Ba R&vT 968 (Hileribed later)

0t 11
BCH& and obtains In ormalﬁon relate number

and HownRARSSyBrdibiyairliB THiskinfoanadidhis nutputtedeio tantrot SectidA 1460 §0635] Broadcast
informatiopetaeeiving sectionc25 megsivgs a -BGH signa) plaged jp sespurces.ingicated by D-BCH

(Dynamic BCH) resource 30 position information (D;BCH frequency position information in this case)
included iR’ %ggﬁ’%@eHsgﬂﬁ%iparfangtrg;géfﬁjai}ﬁdéD REEc&i0mEr Se s 13 ant 6BEARTS information

included ifkhlsipdeeiveecPs BEidsigrfal feig girfoemation sbhautdhB Fregaemey ang freguency band of
uplink pair lgand or PRACH (Physical Random Access CHannel)). This information is 35 outputted to
so, in this specification, .an examFIe case will be explained using frequency as

contE(%I sef{tigg 408%% . tion, an, & : el
resources' ] BASEE B tHEEEoHIRG direktive EdritFof BECHDIT 1ADE PR ECIHP G YR Ceiving
section 13estradkSinformatigns@ncioding thecfrequencycpasitiofr éa wdrich thedd:BGH1splaced, the
irequencysasiiandosich tag RRBCHISpIAced. and walink fragueney.dlagalion [ofggtion (PUSCH
frequency position information_in this case)), included in the PDCCH signal recelved
center frequency directive, moves the reception band. RF receiving
section 105 performs radio reception processing (such as down-conversion
20 and analog-to-digital (A/D) conversion) on a radio reception signal received
in the reception band via an antenna, and outputs the resulting reception
signal to OFDM signal demodulating section 110. Also, here, although the
center frequency of the reception band is used as a reference frequency, it is
equally possible to use an arbitrary frequency included in the reception
25  band as the reference frequency. _
[6029] OFDM signal demodulating section 110 has CP (Cyclic Prefix)
removing section 111 and fast Fourier Transform (FFT) section 112,
OFDM signal demodulating section 110 receives the reception OFDM signal
from RF receiving section 105. In OFDM signal demodufating section 110,
36 CP removing section 111 removes a CP from the reception OFDM signal and
FFT section 112 transforms the reception OFDM signal without a CP into a
frequency domain signal. This frequency domain signal is outputted to
frame synchronization section 115.

[0030] Frame synchronization section 115 searches for a synchronization

Lsd
th

signal (SCH) included in the signal received from OFDM signal
demodulating section 110 and finds synchronization with base station 200

{(described later). A unit band included in the found synchronization signal



5 from demultiplexing section 120. Out of this extracted information, information about the frequency
position in which the D-BCH is placed is outputted to broadcast information receiving section 125,
information about the frequency position in which the PDSCH is placed is outputted to PDSCH
receiving section 135, and the uplink frequency aflocation information is 10outputted to SC-FDMA
signal forming section 155. [0037]PDSCH receiving section 135 extracts a communication band
moving nGatilof 56 RS PESSTH Gihriarfecekrid Farfdentifiptesinrsaéavioroi gided on the
informatiom elbaigt the FreUIENCY fasition STHHich theSPRSEH & placedyreseived from BPCCH
receiving aealonykI0y Thep, 48 SAAIRG cOTIaUpIeatiop fand maving stjuctionds gutputted fo
control section_140. [0038% Here, the communication and moving Instruction is'a directive for moving
the centeAEJIRATY A thEradaMRicEibroBanaet temAAAl 400 esitrisl derer-frequency in the whole
unit baand @roup] assigned fromd base:20 stagion 208 (described lateri } 40 termipali 180 (hereinafter
"assignm%gtryor}i%llgag) i%o,u&:?ec ere, igprg}% t%_rg e tiiecscignalingr amount re}guir.ed for the

an

communication moving Instruction, the center reqﬁe%cy of the v?/ﬁ%lllercéagsigﬁr‘ﬁélﬁt thit band

~ group to &IRATIR R pecERlitG SEBHoN WO ofeErHiiRes 100 hisporteed &s $CHultipielat 800 KHz, which
is the lowsst 25 conynen multipleef the downlmksubeawierbandwidih {5, KHz)i8nd fhg minimum

resolution of frequency that.can be set by RF receivi ion 105 of termipal 100 (100 KHz). This is
because, W tgﬁlaﬁgﬁéﬁbﬁs}% station attfg‘rillsrw{{sB at%Fur ﬁg&% SCHY Ushg r(’)(}:1 MEET GFRGIE the interval
betWéen SON®R EABHIPY battatntebrabmiitiple dhi5skikz, andge36ifigthermore meeds to be a
multiple of &i0Q &ilFzto adjust the center frequency of a reception band for any SCH on the terminal

side. [003 tral section 140 sequentially changes the reception band of RF receiving section 105
before syr@ﬂ%ggizg%iroarﬁ% 3§Pacbgirs%§&.aﬂl%%, %effélr(’gn%rﬁoﬂf?ﬁ%ﬁ ¥ BB LTSHI HHAE HafSre an RACH
preamble tistiaasmiitet23scontroskdettion d 40 prépares RAE H: pratEisbbe ¢ransmissiortin the initial
access unithangd @mgogbmgogrq@@qast signal (P-BCH), control channel (PDCCH) and -dynamic
broaldapast[ 8&%%' D-BCH? transmitted from base

Demultiplexing section 120 demulitiplexes the reception signal
received from OFDM signal demodulating section 110 into the broadcast
signal, control signal (i.e. PDCCH signal) and data signal (i.e. PDSCH
signal) included in this reception signal, based on the frame synchronization
timing information. The broadcast signal is outputted to broadcast

20  information receiving section 125, the PDCCH signal is outputted to
PDCCH receiving section 130, and the PDSCH signal is outputted to
PDSCH receiving section 135, Here, the PDSCH includes individual
information for a given terminal.

[0034] Broadcast information receiving section 125 reads the content of

25  the input P-BCH (Primary BCH) and obtains information related to the
number of antennas of base station 200 (described later) and downlink
system bandwidth. This information is outputted to control section 140.
[0035] Broadcast information receiving section 125 receives a D-BCH
signal placed in resources indicated by D-BCH (Dynamic BCH) resource

30 position information (D-BCH frequency position information in this case)
incinded iz the PDCCH signal and extracted in PDCCH receiving section
130, and obtains information included in this received D-BCH signal (e.g.
information about the frequency and frequency band of uplink pair band or
PRACH (Physical Random Access CHannel)). This information is

outputted to control section 140. Also, in this specification, an example |

Lot
Uy

case will be explained using frequency as resources.

[0036] Based on the decoding directive from contro! section 140, PDCCH



10 station 200 (described later) in the initial access unit band including the frequency position of a
synchronization channel. Also, after RACH preamble transmission in the initial access unit band,
cornitrol section 140 obtains report resource assignment information reported by the control 5 channel
from base station 200 (described later), and transmits terminal capability information of that terminal
using resources indicated by that report resource allocation information. At this stage, data
communié&fidty 18 HOESIHRR et Seringate SHRTBRA2 DDAt 8 1B Mgl OO TRTHBNAIIAICAEEESS unit band.
Then, coriirolséctian 449 BOAINS the comniunicatinn:hand dOmevinginstucientragsmitted by base
station 20Q agcarding tq the,terminal capability.information, and, first, downlink data
communié%t@r%%aend t ne%] ﬁ?c}\lllélé t#g %%%Eéecry fr%%ﬁ(é%{éy? in ﬁﬁgoérgr%tr%ﬁunnigﬁ?r?’j %‘ar?&e&“ {&rminal 100 to the
center freBOERESH MR WRbIemSBidRM et N Dasdgslipbabe PEHRE commabnieatiorsband moving

instr@tiomrdﬂoﬁéﬁﬂuﬂﬁﬂ,eﬂ@g cytingoelff qigwnlinb@ataggom{_wn&%q}iwé@ t_hﬁﬁ@iﬁﬁéﬁ%@ﬁss gnit bar_ld,
based on.a Poroadcast SqunLﬁ"t%%n¥°| channel anq[.LTE.dyne}llrgwcl %%aﬁgﬁ& glnal Erans itted in a unit

band different. rgrtﬁ% initial access UMt BAnE A hoenals%ignment uni groSuB iéreifafter

"additiondl #gsigischenttnie beaid " néonmel isectivre 140 prepeties RACH n20rpretnblebtvansmission in

the additienalAsgignoe Mt band . Alsen Uperrenmpleting the-areparation of RAGHreamble
transmission in the additjonf;ﬁ signment unit d, first, contro\ sectipn 140 cuts off uplink
[

communic&fish BEwESH inlinal 700 ahtf bal aﬁﬁ%qﬁﬁﬁc(ﬁe%éﬂﬁ%?&e‘?}fgﬁﬁl?ﬁﬁﬁrﬁnsmits the
RACPH prearibltidd treSdaditibFal asgigmnientimit s25 hand. Mso, after transmitting the RACH

preamblejigghe;addiignatassigament usithand, contraksection 140 obfaing the sep@if fgsource

assignment information reported by the c%ntrol channel from base_station 200, and_using resources

indicated BY tHserd BOH Y888 B YosiHmb I tormbiH, HSFemie AT0dmAURIAIRNS Stfing request
(aggregatient3@ da@dntunicdtion Startinly request) foothetivhdte anitbantbgitup assignied by base
station 200Q, !¢ bage;stalian,20Q; [A04H L Be RO RPEE(fic, Canpl SeeHpd, 1#9jdentifies PDCCH

placement information based on the information obtained in broadcCast information receiving section
125! This BHCEH PIATE P MIGRHAAREH is® 3BUNMERIEI) Het@rHined By the RUMRBEIGE afftennas of
base stationn20{] @esoribéd fater) and downlink system bandwidth. Control section 140 outputs the

PDCCH plagsmentinlarmation iR GG saceidRgpection 13044 A0 sommands.deggeing of a
signal placed in the frequency position according to that information.
moving the center frequency in the communication band of terminal 100 to
the center frequency in the whole unit band group assigned from base
20 station 200 (described later ) to ‘terminai 100 (hereinafter “assignment unit
band group™). Here, in order to reduce the signaling amount required for
the communication band moving instruction, the center frequency of the
whole assignment unit band group to adjust in RF receiving section 105 of
terminal 100 is reported as a multiple of 300 KHz, which is the lowest
25 common multiple of the downlink subcarrier bandwidth (15 KHz) and the
minimum resolution of frequency that can be set by RF receiving section
105 of terminal 100 (100 KHz). This is because, when an LTE+ base
station transmits a plurality of SCH's using one IFFT circuit, the interval
between SCH’s is nothing but an integral multiple of 15 KHz, and,
30 furtbermore, needs to be a multiple of 100 KHz to adjust the center
frequency of a reception band for any SCH on the terminal side.
[0039] Control section 140 sequentially changes the reception band of RF
recelving section 105 before synchronization is established. Also, after
synchronization is ¢stablished and before an RACH preamble is transmitted,
35 control section 140 prepares RACH preamble transmission in the initial
access unit band based on the broadcast signal (P-BCH), control channel

(PDCCH)‘and dynamic broadcast signal (D-BCH) transmitted from base



[0042] Also, control section 140 commands RACH preamble section 145 to transmit an RACH
preamble according to information included in the D- 5 BCH signal received from broadcast
information receiving section 125, that is, according to the uplink frequency band and PRACH
frequency position. [0043] Also, upon receiving tH@qupIink frequency allocation information from
PDCCH receiving section 130, control section 140 outputs terminal capability information (i.e.
capability Thforiiatidh) 6f thatiteithitidrtd 10 Meditatiag seeton 180 amenduipatsdirecuplink frequency
allocation fréqireation $o SEomDVKA sigewh fanving seetion: 455 8y thismgangribe terninal capability
informationrigam% é)eLd on frieS yoennclé ct%rrelstﬂct)lnaqma%to the uptlinbk f;gquenc%/ ?[tllocatjon information and
then trans‘tr)nltte%.? 044JAISS; Based o the communicationBard Movitd ihStri&ibi 18 #8ceived from
PDSCH reédei#ing Jeeish 185) eostralssegtion 140 oitpust weenteofregudncytiirectiverd RF receiving

section 1055468 thabihe wantesdraauencyof he seeaptian hand of RF tecsiving seetion 105 matches
the center frque[ngg/ in Iéhe assi%nm r%thunit band %goup. Here, control section 140 cuts off downlink
fcation iF1he FEEEBHoR bany id CibjBled 9616 RT598 ES b hiseda‘om thdPbmmunication

data communicato
band movisgdnstractivre{CO4G]shstordihgr toatie tirectivelfrormt egatrdksectioni 4] RAGH preamble

section 145 qutpyts an RACH nreamble sgauence anddaformationyrelated to,the, unlink frequency
band and PRACH frequency position jncluded in that directive, to SC-FDMA signal forming section

155. 25 [0045] MB4ulatintf BectiBAiB0 MEGRAtes e Bl (Cap SO iHtor AtafiBn 2féCeived from
conttdl seation 14 0remdhotiputs themesaliiny rhedulatioiv sigdl e SCIFDMA signal:iaiming section

155. [004 2L 56 RRVAGsIgnAL fRsming, gection. 185 formsran SG-FRMA.sianal fram the modulation

signal received from modulating section 150 and the 30 RACH preamble seauence received from
RACH prédfibiRegeBb 1 4B° IHe 82 FBRAR SiGHal Tothsiry SaetiBir 155 dhsttete Fsumdptransform
(DFT) sectioh 166ltransioems:theinpyt modudatidio Bignali gnrthe frequebey dugscandaistauts a plurality

of resultingrfrgpéjgg%gg{p&qp&p@a@df%gggggx@ iﬂgl§§action 157. These plurality of frequency

components are mapped 35 on frequency based on the uplink frequency allocation information in

freqiiency HiHBing SECi oH £5 7 4HdnFaREfofnEd i 4 trAcanrvanisaiieform M sERTtEdction 158.
The RACHmpreamilétsequénteie dlsm k2 vrappeskonsiesuiencynbased pmthg uplinkifreguency
allocation § p&m%io&%&rg%egc r‘,nanigglﬁe(%i n.157 and.transfogrmed.into a time dgmain waveform
in IFFT se_c%io_n 158. CP att%_chir%g/ 1?éec_tioﬁ 15915t%§cﬁ%s% &}B'%gbtﬁ%gtirrﬁie% 5&%n¥\§v%r\r}e§)€gm and
provides dﬁ@@i_,:m%%ig%‘[_ band in the assignment unit band group (hereinafter

“additional assignment unit band”), control section 140 prepares RACH.
20 preamble transmission in the additional assignment unit band. Also, upon
completing the preparation of RACH preamble transmission in the
additional assignment unit band, first, control section 140 cuts off uplink
communication between terminal 100 and base station 200 (described later)
and then transmits the RACH preamble in the additional assignment unit
25  band. Also, after transmitting the RACH preamble in the additional
assignment unit band, control section 140 obtains the report resource
asstgnment information reported by the control channel from base station
200, and using resources indicated by this report resource assignment
information, transmits a communication starting request (aggregation
30 communication starting request) for the whole unit band group assigned by
base station 200, to base station 200.
[0041} To be more specific, conirol section 140 identifies PDCCH
placement information based on the information obtained in broadcast
information receiving section 125. This PDCCH placement information is
35  uniquely determined by the number of antennas of base station 200
(described later) and downilink system bandwidth. Control section 140

outputs the PDCCH placement information to PDCCH receiving section 130



5[0048]RF transmitting section 160 performs radio transmission processing on the SC-FDMA signal
formed in SC-FDMA signal forming section 155 and transmits the result via an antenna. [0049] [Base
station configuration] FIG.6 is a block diagram showing a configuration of base station 10 200
according to Embodiment 1 of the present inventibh. Base station 200 is an LTE+ base station. In
each unit band, base station 200 always continues to transmit a P-SCH, S-SCH, P-BCH, D-BCH and
PDCCH reftes&RtiHg rsliudiscy Sitedeiing inférahtisheet B-BCHE M dreOrDNYsaetiiéoThe BCH
includes fregirerddy bandhafarmmeationyivhich divides a 15 communication band every unit band.

Therefore, a4unit bapd is also defined.as a band divided using frequency band information in BCH or a
band defin[e(?ig/ﬁa d?s&:?%uﬁglﬁt\r/\ﬂ{dt upon pffgnﬁosﬂr&&#irg %éﬁsﬁrﬁﬁ%}%ﬁarﬁ%#f@o%ﬂn F10.6,
base statidf P ipFovid&d With P BRTtiegesrading 20 sedtiom 206n FDSC#Egemethting -section 210,

broadgast BigHak generaing warierh? boo leaylating saetinm 22Q.QEPMssigna), ferming section 225,
RF transmligtirgl% gg\gjkéion 53% RF rec vin sectiorlj23§, CP removing section 240, FFT section 245,
GERACH E)llpeé?nibféer celing &8 ti%?]dzlgg‘,‘%%% FECBARGYsBREHAP60 and control

extracting séction
section 268 @R ! 254khovingtseetory 214D, tEE Tusébtiorf 2451 cextraeling section:@60mRAGH preamble

receiving segtiorn 2RScand dadaxageideg sgclion 260-faun apSCEOMA signal demeodylating section.
[OOSl]PDSéCHag nerating section 205 receive _Lgolinkgwrfquenqy allocation information for terminal 100
and generats & PBCE AL B0 h&udiRBRIS Uplitk Regasngy abcalibh ifoRialoroPDCCH

generatingsebtioni20s pasksthédiplink drequemcis alibeatiop! infornfistipneby CRT basadon an RACH

breamble gagyeneedianstadipm teyniadan.Anddoeninglydes e igstibig the RRCCH signal
The generated PDCCH % nal is qutputted to modulating section 220. Here, a sufficient number of 35

RACH preSiiBi8¥e JABAREL ir PPABLTEA Natti TRERBFHINA SERIGENEY aFBRFSHP SBELENCE from these
RACH predmbiplseldenpesnandc Hocesses théohaseistation. That isztheteis an extremely low

possibility thg g plurality, 13,0ftermipalgacc tion t the same time using the same
[@ ] Y rTa’gy_ r%gel\fﬁlg%@g%tggﬁuﬁ%%%d% cRe rhné;stﬁ}lr?gtltg%;llsed on that

RACH preamb]le sequence, so that, b
RACH pre‘"a?r‘r‘ﬁnéeélegﬁ’éﬂc%?t%%rfélcfm%&rﬁaéﬁéb% Uplihk fratteheg dipeatibh imfspwttion for that
terminal withaet picloleensy directive to RF receiving section 105 such that the center
frequency of the reception band of RF receiving section 105 matches the
center frequency in the assignment unit band group. Here, control section
140 cuts off downlink data communication if the reception band is subjected
20 to move control based on that communication band moving instruction.
[0045]  According to the directive from control section 140, RACH
preamble section 145 outputs an RACH preamble sequence and information
related to the uplink frequency band and PRACH frequency position
included in that directive, to SC-FDMA signal forming section 155.
25 [0046] Modulating section 150 modulates the terminal capability
~ information received from control section 140 and outputs the resulting
modulation signal to SC-FDMA signal forming section 155.
[0047] SC-FDMA signal forming section 155 forms an SC-FDMA signal
from the modulation signal received from modulating section 150 and the
30 RACH preamble sequence received from RACH preamble section 145. 1In
SC-FDMA signal forming section 155, discrete Fourier transform (DFT)
section 156 transforms the input modulation signal on the frequency axis
and outputs a plurality of resulting frequency components to frequency
mapping section 157. These plurality of frequency components are mapped
35 on frequ‘ency based on the uplink frequency allocation information in
frequency mapping section 157 and transformed into a time domain

waveform in [FFT section 158. The RACH preamble sequence is also



5 [0052] PDSCH generating section 210 receives a communication band moving instruction from
control section 265 and generates a PDSCH signal including this communication band moving
instruction. Also, PDSCH generating section 210 receives as input transmission data after
transmission of the communication band moving thstruction. Then, 10PDSCH generating section 210
generates a PDSCH sjgnal including the input transmission data.The PDSCH signal ggene’rated in

PDSCH ¢BABRAInGSEEtoH2Es RatceiVBA XS P HoHtfRig ¥eetsh 2267 {6683 Brbadcast signal
generatingnsdctione2th geappates and autplts’a bidadcast Sigmaldoimadulatingesettionia20. This

broadoastsigualAelees::B B:iCH and D-BGH QR84 Madulatino secton 420 fors modulation

signals by modulating input signals. These input signals ihclude the PDCCH signal, PDSCH signal and
broadcast &fgHate THEBIME YREAMafBA Bifidfe sraétetedd™MLinpat - OFDM signal forming section
225. 20[0056%4 FDMrgignaldosmingsectiar 22b retelvepastinput theanndulgtion:sigeads and
synchronizati ignals. (P a -SCH) and forms an OEDM.signal in.which. those signals are
mapped n%%%%%% m&%e%ﬁ?e%}gegsﬁfgsE)]égc]%?elg%r? %CIQIZ%R/I E%Jzﬁjﬁ%ﬁ;%iﬁégggc?ti(f)t%rwg,gmuItipIexing
section 2265taRiplexedithe MeatktdH dightls Hadthé PBdfehronization signals, and IFFT section
227 obtaing(e ime [upais vameiaratipn peattatming serial-to-parallel conversion and then performing

an IFFT of the multi siigrglalb%%kat?%hjrn a %P to thisatir(‘:noe f)r‘r}ragini\évna\zlcgtfqg% insc{‘agi%gaching
section 228, the OFDM signal is pr‘ovu%le%l.""[(%51015)3 fﬁE?r%nsmltﬂnggsecﬁon 0 per?qrms radio
tran$fhissidH 30 pretiessivg o thd OEDM signdlTarRtedrih DEPMSignaldesmifig Seatisf225 and

transmits thexresyit via anaNteRRa {0054 RRJecevingmsection 235 pafarmsiadiaregeption
ocesSna B IR e TISEn e preeaie ol A cionon gipgjecenion,
removing SeckeA2UE frequency scheduling information of D-BCH, in an OFDM
scheme, The BCH includes freguency band information, which divides a
15 communication band every unit band. Therefore, a unit band is also
defined as a band divided using frequency band information in BCH or a
band defined by a distribution width upon placing PDCCH in a distributed
manner.
{0050] In FIG.6, base station 200 is provided with PDCCH generating
20 section 205, PDSCH generating section 210, broadcast signal generating
section 215, modulaﬁng section 220, OFDM signal forming section 225, RF
transmitting section 230, RF receiving section 235, CP removing section
240, FFT section 245, extracting section 250, RACH preamble receiving
section 255, data receiving section 260 and control section 265. CP
25 removing section 240, FFT section 245, extracting section 250, RACH
preamble receiving section 255 and data receiving section 260 form an SC-
FDMA signal demodulating section.
[0051] PDSCH generating section 205 receives uplink frequency
allocation information for terminal 100 and generates a PDCCH signal
30  including this uplink frequency aliocation information. PDCCH generating
section 205 masks the uplink frequency allocation information by CRC
based on an RACH preamble sequence transmitted from terminal 100, and
then includes the result in the PDCCH signal. The generated PDCCH
signal is outputted to modulating section 220. Here, a sufficient number of
35 RACH preamble sequences are prepared, and the terminal selects an
arbitrary sequence from these RACH preamble sequences and dccesses the

base station. That is, there is an extremely low poésibi]ity that a plurality



[0058] CP removing section 240 removes a CP from the reception SC- FDMA signal and FFT section
245 transforms the reception SC-FDMA 14 signal without a CP into a frequency domain signal.
[0059]Extracting section 250 extracts a signal mapped on resources corresponding to RACH, from the
frequency domain signal received from FFT sectioh 245, and outputs the extracted signal to RACH
reamble 5. receiving section 255. This extraction of a signal mapped on resources corresponding to
UAGH Is S St orARGE o sk AL a6 AT RATH! BrodATbio ivbaba station 200
at any timingaf0Pe0]sAlpe extrastingtsectibn 250 extiacts A $iGIAL Ebreespoading to uplik frequency

alIocati0nnimgzm@tigas@encejx%&rptﬁ&@w%%%m%ﬁéq&&&f}%%ﬁﬂ%ﬁl thigsighal fo,data receiving

section 260. This extracted signal includes, for example, termlnal_caga ility information transmitted by
terminal 1166%Hkp@%‘b‘ﬁ?‘f(?fo%lfﬂfi?&?PWE%”PFB%%%H%I@F&&MF@%&E D815 WaPEI6NFS the extracted
signal recel0éd ffrorh ek trattipgreeation: 256cintma Single«caies 1asignamTinat s RACH preamble

receiving secaY 2RO EHIR LNV RPISESIS F UL PRI IRRT B, Then, RACH

pream

including this communication band moving instruction. Also, PDSCH
generating section 210 receives as input transmission data after
transmission of the communication band moving instruction. Then,

10 PDSCH generating section 210 generates a PDSCH signal including the
input transmission data. The PDSCH signal generated in PDSCH
generating section 210 is received as input in modulating section 220.
[0053] Broadcast signal generating section 215 generates and outputs a
broadcast signal to modulating section 220. This broadcast signal includes

15 P-BCH and D-BCH.

[0054] Modulating section 220 forms modulation signals by modulating
input signals. These input signals include the PDCCH signal, PDSCH
signal and broadcast signal. The formed modulation signals are received
as input.in OFDM signal forming section 225,

20 [0035] OFDM signal forming section 225 receives as input the modulation
signals and synchronization signals (P-SCH and S$-SCH) and forms an
OFDM signal in which those signals are mapped on predetermined
resources, respectively. In OFDM signal forming section 223,
multiplexing section 226 muitipiexes the modulation signals and the

25  synchronization signals, and IFFT section 227 obtains a time domain
waveform by performing serial-to-parallel conversion and then performing
an IFFT of the multiplex signal. By attaching a CP to this time domain
waveform in CP attaching section 228, the OFDM signal is provided.

[0056] RF transmitting section 230 performs radio t{ransmission

30 processing on the OFDM signal formed in OFDM signal forming section 225
and transmits the result via an antenna.

[6057] RF receiving section 235 performs radio reception processing (such
as down-conversion and analog-to-digital (A/D) conversion) on a radio
reception signal received in a reception band via the antenna, and outputs

35  the resulting reception signal to CP removing section 240,

[0058] CP removing section 240 removes & CP from the reception SC-

FDMA signal and FFT section 245 transforms the reception SC-FDMA



receiving section 255 finds correlation between the resulting single carrier signal and an RACH
preamble pattern, and, if the correlation value is equal to or greater than a certain level, decides that
an RACH preamble is 20 detected. Then, RACH preamble receiving section 255 outputs an RACH
detection report including pattern information of the detected RACH preamble (e.g. the sequence

number of the AC&;}! pream(?le) to gis{wtrol sectiocp 265. [0062] Data receiving section 260 transforms
the extradtSF &ighaeeeiidd 28 i SR SRiN g  SERAGH P58 Hhto a single carrier signal on the time
axis and Oufp¥E telminaktayzgabiittioforfidtioeximeluded instlhe 2k sultipgesingle camterrsignal to control

section 263, Alse. Altetransigsion gt thegemmypicationand moying instryction. faja receiving

section 260 outputs the resulting single carrier signal to a higher layer as reception data. 30 [0063]
Upon recéiving e RACH det@lor? FEpBIt froti RACE DFearmtsiBdredSiving SéttiBR28S: ontrol section
265 dllocates iwphgk freqiendsto terMhitalkk@hhavngdfansriied the: pletected RAGCH:pseamble. This
allocated yglink freaHEnCY s KSqdio; fOr, RXaUWPIG. ANSI terminal capabiity informatign in terminal
100. Then, the uplink frequency 35allocation information is outputted to PDCCH generating section

205. [006UPARD! tth FeteRingete tef ritnar sasabiitrinfitAaaSH fidkhdata receiving section 260,
control seetingn 265 Aeeidesdthectormisridation-s A5«capable hastwigthcefithedskdinterminal based on
the terminal,¢ ility information..As. a.result of.decision, if mmunication-ca bandwidth
incicated By T T EOiET oo sottion 265
allottes FGnBARE s I8 TALILYIMY & iTiE DERE aafiéentd8the ihitialadeassednit Badld in addition

to the initialcagaess unit bangunier the trapsmissionpsauies terptinahafithe terminakeapacdity information

(terminal f‘lOO in thi§ &@se) f@ communication band moving instruction to instruct for the center
erminal 1. P . . :

frequency ihthe communication band of the transmission source terminal to be moved 10 to the

center fretfiEnidy in thesivhdiedrit barkkgrolep, Be Blfputs #eélebmAdunidativhi Bamd niboing

instructior {o: PRS&CK generalingysactipn? k-t Hrign assdeswibed ahave, dhisrommupigation band

moving instruction includes information ahqut the difference from_ the center frequency position in the
RE 1oe TG Shetioh B the FF ToeR RO 51 ThEe 1 G T B e hianaation has the
value thatis ars intedral rrultiphee of 300K HzDSnilarctocndtmal dovemlinkRdaallthe womyblmication band

moving ingtruetion.issPEeRared foraach derminal ik RREGH gensrating seetion 210 andithen received
as input n e, odylaling 2eson. [9087] Aleo, aftef outeuiing dog cpmmuicion, band oving
to or greater than a certain level, decides that an RACH preamble is

20  detected. Then, RACH preamble receiving section 255 outputs an RACH
detection report including pattern information of the detected RACH
preambie {e.g. the seguence number of the RACH preamble) fo control |
section 2635. |
[0062] Data receiving section 260 transforms the extracted signal received

25 from extracting section 250 inte a single carrier signal on the time axis and
outputs terminal capability information included in the resulting single
carrier signal to control section 265. Also, after transmission of the
communication band moving instruction, data receiving section 260 outputs
the resulting single carrier signal to a higher layer as reception data.

30 [0063] Upon receiving the RACH detection report from RACH preamble
receiving section 255, control section 265 allocates uplink frequency to
terminal 100 having transmitted the detected RACH preamble.  This
allocated uplink {frequency is used teo, for example, transmit terminal
capability information in terminal 100.  Then, the uplink frequency

35  allocation information is outputted to PDCCH generating section 203,

[0064] Also, upon receiving the terminal capability information from data

receiving section 260, control section 265 decides the communication-



20 control section 265 cuts off downlink data communication with terminal 100. Then, upon receiving,
from RACH preamble receiving section 255, the detection report of an RACH preamble_ transmitted in
an additional assignment unit band from terminal 100, control section 265 allocates uplink frequenpy to
terminal 100. This allocated uplink frequency is udéd 25 to, for example, transmit terminal capability
information in terminal 100. Then, the uplink frequency allocation information is outputted to PDCCH

generating &B&libh 28B4 1) Afséh tidohlecesvingnad dggrabationheotemuitieatiostaiting  request
from termitalol@tcontrol saction 265 1stapts C@ée[gy%igat'{@g H%Fr}%%gf%%gl‘%%s‘%‘ : qreglrtn usnrl]tosvaitrr:g.
0067] [Operations .of terminal 100 and base statjon e .7 is a sequence diag

[signal] t[rarﬁ%sﬁggéar%n% Crfgccae%f%oqﬁ e ﬁeg%r erming %%]ghﬁi bHES YRR 667 [G@é’éjim step 51001, a
synchroniiéﬂé‘)ﬁlg“i@nafiéltﬁénéﬁmﬁéd,camdr@éllS@@tissarélﬁ_i)r@ébssir@isape:fﬁr_rt?edesgm_gﬁbls _
synchsonizatiprsignal ubiebis dnstar SEORL « thestaeentionhand, of R recaiving;sggtion, 105 is

sequentially shifted by control of control section 140, and frame 16 synchronization section 115
segrches tggreallg-lgé y.aég/eﬁ%isan%letar%f‘f}fe iRititl SyHaR SR atRvM iScadthlishainFhett be?ng
synchronizatigingdctiorr 148 3peHdms blind détectiom of aht®-SGH phiced inspsotress havinga
predetermiaehialatansiimuih fEsouees RN PSCHLISBIAcRE. ARk s means, it is possible
to find more precise synchronizatjon and. obtain the cell ID associated with the -§EH sequence.
[0069] In Step Si b‘b"é“?\é‘l&%%’fb &{’§ BroHtc At SIGHAR T BORERS! EraRHEY aie bampitgd and used
to prepare RATH prodembledyansmission ire thehinltaladeesa whithangd, 1{Q0FQfPhat isnin step 51002,

control SGQHM&Q@mHi%%deQQVHng instruction to PDSCH generating section 210.
Here, as described above, this communication band moving instruction
includes information about the difference from the center frequency
position in the RF receiving section of the RF receiving section of the

15  terminal. This difference information has the value that is an integral
multiple of 300 KHz. Similar to normal downlink data, the communication
band moving instruction is prepared for each terminal in PDSCH generating
section 210 and then received as input in the modulating section.

[0065] Also, after outputting the communication band moving instruction,

20 control section 265 cuts off downlink data communication with terminal
100. Then, upon receiving, from RACH preamble receiving section 255,
the detection report of an RACH preamble transmitted in an additional
assignment unit band from terminal 100, control section 265 allocates
uplink frequency to terminal 100. This allocated uplink frequency is used

25  to, for example, transmit terminal capability information in terminal 100.
Then, the uplink frequency allocation information is outputted to PDCCH
generating section 205,

[0066] Alsc, upon receiving an aggregation communication starting
request from terminal 100, control section 265 starts communicating using

30  the whole assignment unit band.

[0067] [Operations of terminal 100 and base station 200]

FIG.7 is a sequence diagram showing signal transmission and
reception between terminal 100 and base station 200.
[0068] 1In step S1001, a synchronization signal is transmitted, and cell

35 search processing is performed using this synchronization signal. That is,
in step S1001, the reception band of RF receiving section 105 s

sequentially shifted by control of control section 140, and frame



placement information based on information included in a received D-BCH signal and obtained in
broadcast information receiving section 125 (e.g. information about frequency and frequency band of
uplink pair band or PRACH (Physical Random Access CHannel)). Then, control section 140 15
outputs the PDCCH placement information to PDECH receiving section 130 and commands decoding
of a signal placed in the frequency position based on the information.  [0071] In step 51003,
accordingPHY AECIHAY diFsctRR fHdm esrtFdIcsedtdna 4, SfeuenBy pddrionafssmEtfn of the
D-BCH is extiatteshith20RRGCH receivingiseetion 13Qa[0072He §m}§$a%zba§%@mdﬂfe D-BCH
frequenc ition-information, information included in.the receiyed D-BCH signal (e.g. information
abgut fre)c;ﬁe(z%r?c@/eg\oc{ lﬁgrgﬁlelﬁgy g%%n%é %pﬂﬁka6a$ b%\@\glop %ﬁ%\d{:W(ﬁ%%/%%gf%ea%na&oln#A%cess
CHannel)Pis§ ésipasrert th brbddenst sinfomegion reesivingrdeiction s - pO3]in stew 81005, under
contral of gentyelssestions14Q, RAGH preamile 5eatigRcl4s frarsmits A RAGH Rigamplg using the

uplink frequenc ééand nd PRACH frequency positi btained in step S1002. [0074] In step S1006,
control seqé%%%% eo?%?zlslse sztlgtgl%?fﬁ%g %\%@%g regcge%esg tHERACH preamble allocates uplink

frequencyt it fdtnirtal 160 IteviAg transenittdd tHe RACH Ppreaimbiednhttarsrits gplimk flequency

allocation ipformatian tQ thatterimisal 100,:4Q0s 3k Inster,s10a7: contiolsectian 140 af ferminal 100
having received the u Iink.fr% uency allocation information transmits terminal capability 35information

of that terr]‘rllli]‘r%é, Skt fh‘énﬁb ?r’equency. [0076] At this stage, base station 200 and terminal 100 are
in confditid®§70] That s, in step Si002, control section 140 identifies PDCCH

placement information based on information included in a received D-BCH
signal and obtained in broadcast information receiving section 1235 (e.g.
information about frequency and frequency band of uplink pair band or
PRACH (Physical Random Access CHannel)). Then, control section 140
15 outputs the PDCCH placement information to PDCCH receiving section 130
and commands decoding of a signal placed in the frequency position based
on the information. ‘
f00711 In step S1003, according to the decoding directive from control
section 140, frequency position information of the D-BCH is extracted in
20 PDCCH receiving section 130,
[0072] In step S1004, based on the D-BCH frequency position
information, information included in the received D-BCH signal (e.g.
information about frequency and frequency band of uplink pair band or
PRACH (Physical Random Access CHannel)) is extracted in broadcast
25 information receiving section 1235,
[0073] In step 51005, under control of control section 140, RACH
preamble section 145 transmits an RACH preamble using the uplink
frequency band and PRACH frequency position obtained in step S1002.
[0074] In step S1006, control section 265 of base statieon 200 having
30  received the RACH preamble aliocates uplink frequency to terminal 100
having transmitted the RACH preamble, and transmits uplink frequency
allocation information to that terminal 100.
[0075] In step S1007, control section 140 of terminal 100 having received
the uplink frequency allocation information transmits terminal capability
35  information of that terminal, using the uplink frequency.
[0076] At this stage, base station 200 and terminal 100 are in conditions

where communication is possible, and, in step S1008, data communication



where communication is possible, and, in step 51008, data communication 17 starts between base
station 200 and terminal 100. [0077] In step S1009, if the communication-capable bandwidth indicated
by the received terminal capability information caa contain a plurality of unit bands, control section 265
of base station 200 allocates a unit band 5 group including a unit band adjacent to the initial access

unit bandsi{éﬁgd[jgp&etgntrp?%g@_igg‘{iqlgﬁ%&d@g(p?&%;9_e}pﬁr5mal 100 of the terminal capacity information,

and transmits a communication band moving instruction to instruct for the center frequency in the

communit&tionlball Ste@mifaP 106 tdibe ATBTBEMG IHE Reiitar isqbandyin theltisie thit band
10group. {007 Fiests ineste Sliak0, depninl § 00 heuing iececwaddbis comingnication kand moving
instructio,yts aff dowplink data.commiicafion.apd.then, mavss e canter Irequencylp the
communication band to the center frequency in the whole ass!g_nmen?unl?%andlgroup Ir?)ased 150n the
communi€afiBh BAATAIBEINY mktrubass. OrOFHIGES ilbetrerEdaherespimuricatiordant moved in

terminal 1QQi{088GbAsshowyildn the:laft sideobhi@.8:in &dep k00100 sfep hd0Q9ntheacenter
frequenc ofégﬁ comﬁgr%caa%gign baanddof reafrrggilrlmlzlajtSlO(.) mggcges the SHCI;{ fr.%%u ncy position in g_nit
band A o%ﬁ%je initial access unit band. Zofn this condition, as%%ﬁlléi%e usmgﬁGé‘,otWen%apablllty of
terminal 10@trgiction to instruct for the center frequency in the communication band
of terminal 100 to be moved to the center frequency in the whole unit band
19 group. _
[0078] First, in step S1010, terminal 100 haﬁng received this
communication band moving instruction cuts off downlink data
communication and then moves the center frequency in the communication
band to the center frequency in the whole assignment unit band group based
15  on the communication band moving instruction,
{0079] FIG.8 illustrates the communication band moved in terminal 100.
{0080] As shown in the left side.of FIG.8, in step S1001 to step $1009,
the center frequency of the communication band of terminal 100 matches
the SCH frequency position in unit band A of the initial access unit band.
20 In this condition, as explained using FIG.2, the capability of terminal 100 is
not utilized.
[0081] By contrast with this, by moving the center frequency of the
communication band of terminal 100 in step S1010, as shown in the right
side of FIG.8, it is possible to contain the whole assignment unit band
25  group in the communication band of terminal 100. Also, the width of each
unit band is the same in FIG.8, and therefore the center frequency of the
communication band of terminal 100 matches the boundary frequency
between unit band A and unit band B.
[0082] Referring back to the flow of FIG.7, in step S1011 to step S1013, a
30 broadcast signal and control channel are transmitted and used to prepase
RACH preamble transmission in an additional assignment unit band.
[0083] Upon completing the preparation of the RACH preamble in the
additional assignment unit band, control section 140 cuts off uplink
communication between terminal 100 and base station 200 in step 81014,
35 and transmits the RACH preamble in the additional assignment unit band in
step S1015.
[0084] In step S1016, control section 265 of base station 200 having



not utilized. [0081]By contrast with this, by moving the center frequency of the communication band of
terminal 100 in step S1010, as shown in the right side of FIG.8, it is possible to contain the whole
assignment unit band 25 group in the communicgtion band of terminal 100. Also, the width of each
‘unit band is the same in FIG.8, and therefore the center frequency of the communication band of

erminal 100 malehes e eNTdA ERLEN0L LIS 90F 5 1 ban () Referig

back to the flow of FIG.7, in step S1011 to step 51013. a 30broadc _ '
transmitté@ﬁ%u%@d‘f&lb?@ﬂafgﬁﬁéﬁ Bredsmrblanamissiordit §a mddrivh arassgnimént unit band.
[0083] Upemdorapieting. the prephedtioreqiithecRAOK qateambie dprilae; agdiionak assignment unit band,
control seggign 140 cuts off uplink communication between terminal 100 and base station 200 in step
S1014, 35and transmits the RACH preamble in the additional assignment unit band in step S1015.
[0084]In i2pE51016 cHstoP $8¢torr2BY f Hesdismtibh 200 Havintals Yebeived tétRAEH preamble
allocates upfinkefieiguency: touteivatneh 100 Fiaving frapsmitiad thes RACEH preamblerin the additional

) : : . SRNE ; 21 100,
assionmepp HAlk Band, and At Hell e e ey, loca AR o0 o oD
5[0085] In step S101 ,co%tro section 140 of termina ransmits-an

in step S1016.

[0086] Upon receiving this aggregation communication starting request,
10 control section 265 of base station 200 starts communicating using the
whole assignment unit band group.
[0087] As described above, according to the present embodiment, in base
station 200 in which a plurality of unit bands can be assigned in single
communication, data receiving section 260 obtains terminal capability
15 information transmitted by terminal 100 in the initial access unit band, and,
when the communication-capable bandwidth indicated by that terminal
capability informatien can contain a plurality of unit bands, assigns a unit
band group including a unit band adjacent to the initial access unit band in
addition to the initial access unit band, to terminal 100, and transmits a
20 communication band moving instruction to instruct for the center frequency
in the communication band of terminal 100 to be moved to the center
frequency in that unit band group, to terminal 100 using the initial access
unit band.

[0088] By this means, it is possible to contain the whole assignment unit

[
wh

band group in the communication band of terminal 100. That is, base
station 200 that allows efficient band assignment for terminal 100 is
realized.
[0089} Also, in the above explanation, the reference frequency of the
reception band of terminal 100, the reference frequency of a unit band (i.e.
30 SCH frequency position) and the reference frequency of an assignment unit
band group have been explained as respective center frequencies.
However, the present invention is not limited to this, and it is equally
possible to use other frequency positions as the reference frequency. An
essential requirement is that each reference frequency is determined such
35  that the whole unit band is contained in the reception band of terminal 100
by adjusting the reference freguency of the reception band of terminal 100

to the reference frequency of the unit band and the whole assignment unit



aggregation communication starting request using resources indicated by the uplink frequency
allocation information transmitted from base station 200 in step S1016. [0086] Upon receiving this
aggregation communication starting request, 10teontrol section 265 of base station 200 starts

' communicating using the whole assignment unit band group. [0087] As described above, according to
the prese einpadiments ihbase statian2e0ckpwhishbahiusality.of wait haods.canihe:assigned in
single co @upggeayglpd da(f)t% r%c%iging()%egggnrze%% otbtain%terénin I ca abiligy 1#? information
transmitted by terminal 100 i the initial access Uit Oannd,%lhd, Wheli'the"&m |9niE%1ti “capable
bandwidtFeittdrated AtTacie bz capibiiing Mfomiatiendtancantain a plurality of unit bands,
assigns g eindgandrgraiR ipriuding a unit band adjacent to the initial access unit band in addition to
the initial access Lﬂit and, to terminal 00, and transmits a 20 communication band moving

instriction to instruat 107 tha E&Hter frefliehd TR e OnTABRRH b RA-bf tFRHATIA 100 to be moved
to the cesterafidéjuensy asthenmnittband group, BRefminat 100 usingthe initickcaedess wnit band.

[0088] By, Hhisumeans v ix Ressiigdagantain the whals assignmentinit 25;band grayp in the
communication band of terminal 100, That.is, base station 200 that allows efficient band assignment

for terminal LU0 ¥ Pealized 0B B8] AiE8 Pin 'the s H0VE ¥kbianAtidn ofite thfererftdfidgliely of the
receptionzind cftetriiRal 100, thé réfesence flequency afsasunitroandh.era3Q:SiEHffeguency

positjon) and éa%gﬁ{gm@ﬁoﬁe%g@ﬁy of %%%J%me%H{]Eﬁ@p%@&ﬁ@ﬁ%\%&%ﬁeﬁ expfained as

respective center frequencies. However, the present invention is not lim o this, and'it is equally
possible RS 582 tiheP frétfidAty hoSifiBIE MY (AE PorerdiiteTredlierity An 6586 réddifement is that
each refereniga frequencypissdegiérminieticsucie 136 thatdhe whale wiit Hasd isncontained in the reception

band oftegnel 100 evsing N elerench fenueney.ol iseaplgnband abteprjpal 100 o the

reference frequency of the unit band and the whole assignment unit 1 roup is contained in the
reception’§afitPbt BFfhinal 100 by adjusting the reference frequency of the reception band of terminal
100 fo th¢rederiendd Gedjiency bfthelassigameint winitsbanehg up: /00904 {Embogiment @)

according to Embodiment 2. In FIG.9, terminal 300 has control section
310.

[0092] In control section 310, control processing from synchronization
establishment to data communication between base station 200 and terminal

20 100 in the initial access unit band, is the same as the control processing in
control section 140 of terminal 100 according to Embodiment 1.

[0093] Control section 310 obtains a communication band moving
instruction transmitted according to terminal capability information from
base station 400 (described later), and, based on this communication band

25 moving instruction, moves the center frequency in the communication band
of terminal 300 to the center frequency in the whole assignment unit band
group. At this time, data communication between base station 400 and
terminal 300 started in the initial access unit band before the center
frequency moving process, is not cut off.

30 [0094] Here, base station 400 (described later} transmits the
communication band moving instruction and all of the content of P-BCH
transmitted in an additional assignment unit band (i.e. the content of MIB
(Master Informatien Block)). To be more specific, the MIB inciudes the
extension of PDCCH in the frequency axis direction (downlink freguency

35  bandwidth), the number of antennas of the base station in the move
destination band (i.e. the number of antennas to transmit a reference signal)

and the number of OFDM resources used for others than PDCCH (e.g. a



In Embodiment 1, when a terminal transmits an RACH preamble in an additional assignment unit
band, RF frequency has to be switched to an uplink pair band corresponding to the additional
assignment unit band, and, consequently, commugnication is momentarily cut off (i.e. condition in which
~an ACK to uplink data and downlink data cannot be transmitted) in 10 the communication system. By
contrast wilhphiscinsEkdigest: 2, #1is pogsihle (oJgalize apmppunigation sysism ipgyhich efficient
band assignment is possible withqut Qutting off communication momentarily. Now, a terminal and base

station forhATgHE CBfhnTOREBHBH &) BmiRR b hIB et StBI668 T Fitslo 180 BRitk Ylagram
showing acdetdiyumatidre of erfmimed 300 aeodrdingltocEmbodimesnt:3nln &1 9, teidiinah 300 has control
section 310.;[0092} In,6onkreh gection 310, control processing from synchronization establishment to
data communication between base station 200 and termjnal 20100 in the initial access unit band, is

the samel89 The cotFaFEEEeL& N Rati ot RELHET MO fOmiTnAISFo6 aBcoHindtaiEmbodiment 1.
[0093]ConatrobsectiorBitiobtaind d.¢ommwmmieationbbanddnaving ingtrictionetrangmitediaccording to
terminal capahjlity informaion fram base station 400, (descbgdafer). and, based op this
communication band 75 moving instruction, moves thé center frequency in the comtmunication band of
terminal 30B184HB CentePFEGaR ey R theamite a%ﬁ%@ﬁ?%ﬁ@@aﬁ@%@dﬁ?wﬂth% tire, data
communieatitndetiveesi base:station ¢0B:add tesrminakB0A ®artedin the initiakaesess unit band
before thgl%ecr%tseﬁggquency moving process, is not cut off. 30[0094]Here, base station 400 (described
later) transmits the tcommunication band moving instruction and all of the content of P-BCH transmitted

in an addifidialassigamektanit baril gi.eothebshtantef e (kST |GfermBtidr BYstky). To be more
specific, therdMiBainehudss the)exdemsion of iPREChL in dha Feguancy axis disaetionsglawnlink frequency

o> bk PR st s Y es Pl e T gl b o e
others thai Podiel (gz_iét: aband of the initial access unit band. This SIB read
15 completion report is used as an aggregation communication starting request.
[0097] FIG.10 is a block diagram showing a configuration of base station
400 according to Embodiment 2 of the present invention.
[0098] In FIG.1(, base station 400 has control section 410.
‘[0099} When the communication-capable bandwidth indicated by terminal
20 capability information can contain a plurality of unit bands, control section
410 assigns a unit band group including a unit band adjacent to the initial
access unit band in addition to the initial access unit band, to the

transmission source terminal of the terminal capability information

(terminal 300 in this case), forms a communication band moving instruction

2
L4

to indicate the center frequency in the communication band of the
transmission source terminal to be moved to the center frequency in the
whole unit band group., and outputs the communication band moving
instruction to PDSCH generating section 210. Also, control section 410
outpuis the communication band moving instruction, the content of MIB and
30 information related to the SCH position and null carrier position, to PDSCH
generating section 210,
[0100] FIG.11 is a sequence diagram showing signal transmission and
reception between terminal 300 and base station 400,
[0101] The sequence diagram of FIG.11 and the sequence in FIG.7 are the
35  same in step $1001 to step S1008. '
01027 In step S200@, when the communication-capable bandwidth

indicated by received terminal capability information can contain a plurality



20 response signal to an uplink data signal).Further, base station 400 transmits the communication
band moving instruction and information related to the SCH position and null carrier position in the
additional assignment unit band. 5[0095] Therefarg, based on the obtained MIB, control section 310
obtains a control channel and LTE dynamic broadcast signal in the additional assignment unit band.

Here, althepgthierminab 100mesorsing da Embaginient Lperformes ok &xaawle, RACH, preamble
transmission in the cﬁd itional assig%ment unit band, terngélnal 300 does not perform that 10processing.

[0096] Upon obtaining the contio SR e AHABIRCHY (H2° S 8l stsht Rifdt AL BAI0EK)) in the
additional&sbigament thit baride lcentred seutiont@tOliransmitsdnread comyletien reparhof the SIB to
base statioAQising @pxpliak pairand.of the initia] aceess, HAlLRand- This,$1Bread, 45 completion

reporg-is used as an a(?rgregation communication starting request. [0097] FIG.10 is a block diagram

showihg & SORHGHIERIT SFBALE stAtioH 401 AETol ARG Ebbditieff D BriHe Hiedehemiention.
[0098] In PIG 4y ivade3Htationb400 drasicantiiod sectien 444 [ONOR]IMVHeN thertormalunieation-capable

bandwidth indigated: by hermingh, 20 capehilly infrmation,can Gatain,a plurality;of ugit bands, control
section 410 assigns a unit band group mcludm&;%l unit band adjacent to the initial access unit band in

addition tSthE i H HEREES Tmtisafal o h e ir¥HEmslondetmal iebriniat e the theisdi capability
informatiopo(teriminah 800ui this tase) sfonmmsia demaaiication hanghmevingsnskugtion 75 to indicate
the genter fregyency ja e, communication and of he ransmission source,terminal to be moved to
the center, frequency in the whole unit band group, and outputs the cqmmunlcatlonrrbanagnovmg
instructiod 8'PISEEM Geriétatng S68i6h FEOUARDY contrbf seetichiai o2sitpubs sk torfmunication

band momgﬂastfmeq'onmemommmfd\msaamxﬁﬁémoun@tmxﬁalagesmp,tfﬁ&@ﬂoﬁmﬁwnhand null
carrier positi PDS Ing section 210. [01QQ] FIG. 11 is a sequence diagram showing
signal trar?grkr%%is%ﬁoépﬁ%%&%%%%Eﬁ%ggtgm%eiﬂ\r% {t)reur(r:lz’tﬁﬁglgo Qaﬁ%ll éls%eété%f%% %ﬁ.mum[ﬁ%‘dﬁlThe
sequencefidlFar JFERG S1AtgRd tHE sedfen@ain FalG F04restiet 85 dwfierin step S400T to step

S1008. [01Q2irstep H2OGL, whersthesonmuninationcapabledhanowidtiis not cut off.
That is, reception of a downlink data signal in the initial access unit band
starts before a moving process based on the communication band moving
instruction starts, and this reception continues during the moving process
period and after the end of this period. _

20 [0104] After that, upon obtaining the control channel and D-BCH (i.c. SIB
(System Information Block)) in the additional assignment unit band based
on the MIB, control section 310 of terminal 300 transmits an aggregation
communication starting request to base station 400 using an uplink pair
band of the initial access unit band (step S2002).

25 [0105] As described above, according to the present embodiment, terminal
300 starts receiving a data signal in the initial access unit band before z
moving process based on a communication band moving instruction starts,
and continues the reception during the moving process period and after the
end of this period. That is, communication in the initial access unit band

30 is not cut off momentarily,

[0106] Also, according to the present embodiment, in base station 400,
control section 410 transmits information used to identify a control channel
transmitted in an additional assignment unit band, together with a
communication band moving instruction in the initial access unit band.

35 [0107] By this means, terminal 300 needs not receive a P-BCH in the
additional assignment unit band, so that it is possible te start aggregation

communication earlier than in the case of Embodiment 1.



indicated by received terminal capability information can contain a plurality ,21 of unit bands, control
section 410 of base station 400 assigns a unit band group including a unit band adjacent to the initial
access unit band in addition to the initial accessamit band, to terminal 300 of the terminal capacity
“information, and transmits a communication band moving instruction to instruct for the center
frequencydmghe comsaunigating bard of derminat A0 tenke rapved te the-garterfrequency in the whole
unit band group. Fugthe&, ctoQtroI.se tlrf{){? 41 tran%mits the communicaﬁion bang maving instruction,
the contelt°SPRITE 27 nforiSalioRTeratdd 18IS SEH Bodtisi SRE Gl Eatfidt B88Hidh  the additional
assignméerft tnfr bameh 50 103 08) Meamdn & 806 fhaving: réceived theodommurigatioenband moving

instructiop meves: thig, cepyse frequancy.inthe communicaion Hand to.the cepfer frequency in the
whole assignment unit band group, based on the communication band moving instruction. At this time,

data tommunfcation BEtREET Bads WA 250 BRY M4 100 5isrtetfeford thai@it&r 15
frequency meitig procesih theltnitiat accasssimit vand, t&anotdutaff:cTfiatdsereceptiemof a downlink

data signal ip,fhe initigl 3ceRss Uit hand starts befpre @ meving AIOCASHPASSH ROANG, cpmmunication

band mO\é{#g instruction starts, and this reception continues during the moving process period and

after the EMt SP & Mo DoteR B47 ATRIHAL Lipor RbEsRfRI e BBRE A ChZiMEIENAMS-BCH (i.e.
SIB (Systemadifosmagan Bhedi): i théradditionabdssignreead tiok band based:oridhe MIB, control

sectign 3 I | I regati upicati arting.r. to.base station
4oo‘i§singﬁﬁﬁ{ﬁ%%%fﬁﬁéﬁﬁ%ﬁmﬁa B e

above, a iBECIPtHE prasaiftceniBodimént ciimihdradodtdrEmaeeiviy Pdatd igHaEn the initial
access uritbant:before & manvngyprotesssbasedmmnon communicationband mEying ingteuction starts,

and cont!petfg%tgger%%e ii%l %r,[iqg éhe?s Qgﬁ’hﬂ% xgllr(&%%s% Fpneéiod and after the end of this period. That is,

communication in the initial access unit ban S not cut oﬂg}:r%ll%éntarily. [0106] Also, according to

the preselft!dfbodirient 1th Beseé ko adan et attol Me&idA 210 #aABNTis Infadation tised to identify

a cantrol ghapnel dransmitted: in appadditionabassignsventanibandotogetherwitha canomunication
band mom%’instrulﬁltﬂ]on in the énjtial access unit b??n%iti %g %)Olggi By thci mean tteortrlniirﬂgbi%oo needs
i uni )

not receive a P-BCH 1 the a¢ itllgﬁgflaissrgrfmneontt so thafit is %%sti% % t6'start aggregation

communigdtioncdaiiepthari i whidcase ©f EpibodiméhtBl.ip2he108]iAlses isthaaboberakplanation,

the referenge fraguencyof theaecapiion band.atterminal 3@Q4dthe rfergneedfraguengy af a unit band
(i.e. SCH freg1 ency prtgﬁi&ion and.the {eference frtequency of an assignment unit band group have

been exp]i)a?l?le as respec%ﬁ/ehg'e%lt%??réﬁ earll%f)eu'"sﬁ
200 [0110] Also, in the above explanation, MIB information is transmitted
with a communication band moving instruction. However, the present
invention is not limited to this, and it is equally possible to perform
broadcasting to all terminals using, for example, the D-BCH of each unit
band. By this means, at the stage of step S$1004, terminal 300 can obtain
25  MIB information in an additional assignment unit band.
[0111] Also, an aggregation communication starting request is not always
tranﬁmitted by a PUCCH in the initial access unit band. For exampile, base
station 400 may transmit the aggregation communication starting request by
a certain specific RACH preamble in the initial access unit band.
30 [0112] (Other embodiment)
(1) Here, an index attached to a resource block (RB) used as & base
unit in scheduling and so on, will be explained.
- (0113] In Embodiment 2, terminal 300 receives a communication band

moving instruction, SCH position, null carrier position and the MIB content

in each unit band, from base station 400.

L5 ]
wh

f0114] Here, as described above, the center frequency of the

communication band of terminal 300 is moved to a position different from



5 However, the present invention is not limited to this, and it is equally possible to use other frequency
positions as the reference frequency. An essential requirement is that each reference frequency is
determined such that the whole unit band is contgined in the reception band of terminal 300 by
adjusting the reference frequency of the reception band of terminal 300 10 to the reference frequency

of the unitpangd aneihe whelg ﬁﬁ%ig&mse&umﬂebe@mgyogp scantainedndhe rageption;pand of

terminal 3%%b adjusting the reference frequency of the reception band of terminal 300 to the
reference &&%é&%ﬁﬁb@sﬁ@“ﬁ?éﬁflﬁ?ﬁ?ﬁ‘é‘ﬁdiﬁrﬁu{'}?f(ﬁtﬂ@@] MEG TN E ABoths e5§Mfation, MIB
informatiqmeftiamnadﬂEicﬁrmigiﬁgsbigmﬁnwmamm a:mréﬁﬁ{ted fmms!dase station 400 to terminal 300.
However e Biesendpvention fsaetdnied o 1iR-and,pasecstation, 400 may fRport.aly the

difference between MIB in the initial access unit band an B in the additional assignment unit band.
By this m&AHEETtis pbBEMSIEPTS rdtiREHe A G rififl dihsare Dorol BT Ast ari wherapgierexplanation,
MIB informtidnds thansrittedswithoa e@r@munication band moving instruction. However, the present

invention | imi is, itig equall 'kl)Ille 0 eurgorcm roadca ing to I;egnminals using,
for examptl%ejz,{.[g‘%ge]| D@gﬂ@g&p&iﬂ%éh %:tr%d?g ﬁﬁg%earﬁos%p%t tﬁeys%greu%}! s%ehpggf 04, terminal 300

can obtaitZsMtBlinkGsHatBnanal HatitoAAF Asdiynment trik bamid. foPrL] miseiad addfegation
communication Siadingurequesh is natalway s ramsmitted by G GE4H. the initial access unit band.

For example,;base,station 400 may, transmit.the egation communijcation starting request by a
certgi?] spgégfllc A%ﬁﬁ%(ég%fé% 'ﬂEl{e(:}l ini ieéikascc‘ﬁsl%éq%%%t banid’ 36[8%fo ?Stﬁérlén?bosd‘fr%ent) (1)
Here, an ifd&xisttapheidiea fdssuibe biéck (RBYwisdd 48 a base baitdn sdtfedulingrandiso on, will be

explainedi {01 3] n mbegdiment 2 ateyminal 39 4LCeives acoRmunicatian hand moevpg instruction,
'SCH posiygrnmnull R i%r Posi%iwon and the MIB conteqt [ . eac unit Pand, from base station 400.

[0114]Here, a8 described a oVaCthE CEREST FEHUSACYSF I MU EBH BAAG ©F BPfinal 300 is

moved to BosRiothdifferdhefner23 the position of SCH placed near the center of each unit band,
That s, it follows thatca mulk garries dsspEeasent inaRositien differentfrom.the center gogitien of a
frequencycg%?grir%%\{micig apr}ess%rltj[ i?rplgcggéition different from the SCH center. As

shown in FIG.12, similar to cher null carriers, the null carrier that is

present in a position different from the SCH center is removed from the RB-

forming subcarriers to form RB’s.

20 [0119] Here, the extension of PDCCH is set in RB units. Then, the
number of RB’s included in the PDCCH corresponds to the system
frequency bandwidth on a one-to-one basis.

[0120] Therefore, terminal 300 recalculates the PDCCH extension
calculated virtually (in RB units), taking into account the nuli carrier that is

25  present in the position different from the SCH center. and determines the
frequency band in which a PDCCH is finally placed.

[0121] {2} Although example cases have been described above with
Embodiments 1 to 4 where the present invention is implemented with
hardware, the present invention can be implemented with software.

30 [0122] Furthermore, each function block employed in the description of
each of Embodiments 1 “to 4 may typically be implemented as an LSI
constituted by an integrated circuit. These may be individual chips or
partially or totally contained on a single chip. “LSI” is adopted here but
this may also be referred to as “IC.,” “system LSI,” “super LSI,” or “ultra

35 LSI” depending on differing extents of integration.

[0123] Further, the method of circuit integration is not limited to LSI’s,

and implementation using dedicated circuitry or general purpose processors



[0115] Each RB is formed with a certain number of carriers without null carriers. Therefore, terminal
300 needs to redefine RB's using information obtained from base station 400. [0116] Therefore, first,
with the system frequency bandwidth read from tae SCH position and MIB content in a certain unit
band, terminal 300 virtually calculates the extension of PDCCH in the unit band. 10[0117] Next,

terminal 390.¢hecksswigther arrnat a pullgearries dsresentinothar Rasitionstepn the SGH center in
the unit b%nd. Asar iult if there is z null carrier in a pﬁition apart from the SCH center, terminal 300
SEiERRD |

forms an RS &Lt AR ATATRTAE HEP EamiSTEtNe SHRESWAPASCHIRGF null carriers.
15[0118]R1G. sk2tithgstratas @y RBfOmmNG inSH |G 1.2 copresentstadnidl Darriep thétlis. present in a
position diffesent frem. e SGHGeniar.Ac shanwn in Qs SinilRr fo,qther null gatrieeg. the null carrier

that is present in a position different from the SCH center is remaved from the RBforming subcarriers
to form RE's* 366116} HbFe? e REaSIT bFPBECAYE LS inREPIMMEY THeh, tRE Yikier of RB's
included mtilke RDECHeorresponds tortieysystenpireglidacyobamdwidi ofuacoherteland basis.
lo1201Therelora.fefmingh 0hiecaleiialas Jge PREGILEXERSIAN b cAlcHiigdyriHally (in RB units)
taking into account the null carrier that is 25presenit In the position dlfferent from the SCH center, and
determin®8 thePffequency band in which a PDCCH is finally placed. [0121](2) Although example cases
have beefdes¢ribed abbive withrEmifodimentsl adehers hecptesenNinaention 43 (oplemented with
hargyaresthe pre inyentiopgan. be implemented with saftware. 30.[0122] Furthermore, each
func}?é)n bllogk emgﬁ)‘gyéeg\{n the éﬁc?ﬁotfon o? each o%eEm %%ilmléhtsr V}[%[nd’ %ﬁ;dtféégl?f%e
implemerifetPa8RA 125¢ Edristivitdd By SriSRtgrated eRélitiThese may be individual chips or partially
or totally contained on a single chip. "LSI" is adopted here but this may also be referred to as "IC,"
-system LSIL" "super, LS. or “wltra 35LSI" depending on differing extents of integration. [0123] Further,
the methL(ggIdo Sffﬁggﬁﬁpgé?gﬁéﬁ% not limited to LSI's,
[0126] The base station, terminal, band assignment method and downlink
15 data communication method of the present invention are effective to allow

efficient band assignment.



and implementation using dedicated circuitry or general purpose processors 24 is also possible. After
LSI manufacture, utilization of an FPGA (Field Programmable Gate Array) or a reconfigurable
processor where connections and settings of circtft cells in an LSI can be regenerated is also
possible. [0124] Further, if integrated circuit technology comes out to replace LSI's 5 as a result of the
advancement of semiconductor technology or a derivative other technology, it is naturally also possible
to carry dukfl¥Eion block integration using this technology. Application of biotechnology is also
possible. 1. [0123] The diselesuia ehdapanase Patent Agplicatiamd o 0&204006uitfites on August
4, 2008, includ.ing the specification, drawings and abstract, is incorporated herein by reference in its
entirety. I%O&nﬁfﬁangpplicability [0126] The base station, terminal, band assignment method and
downlink 15dateecehtrmirbication thathbidiof thaiprésarbintentiumetrenefiactvetmnsiiviwddtfieient band

assignmeptiZa GlLANMS: L-ADRSLalAN NalicARiassigntabinrAly Rl upibhandadaigingle

communication, comprising: an obtaining section that obtains terminal capability in onnation which
is transmﬂ‘[‘“’eg‘i‘ﬁff}fil &Minal in an initial access unit band and which indicates a communication-capable
bandwidth of the: tesniviadzaig thatavdomtrbkseoctionlthat, vehethth eltexitinaf can havis tihetiglurality of

unit bands, [, InG; COMIMUNIGRANIgN:GARADIE, Aandwidinindisaled: meﬁa?béﬁé&ﬁﬁ; eHminAL apability

information, assigns a unit band group including a unit band adjacent to the initial access unit band in
addition testHBSHitalt Rep St P AR thb ReMh iR ER A MRtRIG AR SRt ARt beRer R At itbacity

informaties, ianddransaitssagenmdication hancha exngningipu ditopiaingtrsehias aciplerence
frequency{ﬂi 12 communication band of the t%r(')ryi@al to be mov?d to a ¥efer§nce frequenc c%n the unit

ngtion, and Tansmits a GOMmMuica and moving instruction to 1nsttuct for a refercn
band group, ozﬁwe términal using fhe Initial access unit band.
frequency in a communication band of the terminal to be moved to a reference frequency in the

unit band group, to the terminal using the initial access unit band.

2, The base station according to claim 1, wherein the control section transmits the
communication band moving instruction together with information used to identify a control

channel transmitted in the unit band group excluding the initial access unit band.

3. A terminal that receives a data signal transmitted from a base station according to claim 1
in the unit band group assigned from the base station, the terminal comprising:

a reception section that receives the data signal; and

a control section that makes the reception section start receiving the data signal in the
initial access unit band before a moving process based on the communication band moving
instruction starts, and continue the reception during a period of the moving process and after the

period.

4. A band assignment method of assigning a band used for data communication from a base
station to a second terminal in a communication system including the base station that can assign

a plurality of unit bands to



2. The base station according to claim 1, wherein the contr61 section transmits the communication
band moving instruction together with information used to identify a control channel transmitted in the
unit band group excluding the initial access unit &nd. 3. A terminal that receives a data signal

transmitt%&%!@%ﬂmﬁﬁa%ﬁﬁ% Aceouding: faiaiom iR dhe HnikRans FauPiassighsdtamthe base

station, the terminal comprising: a reception section that receives the data si%nal;, and a control
section tiaP#hikEahEFecapficheseetiir <eaminatdiiingithdtatdSi A ¥nalintidl BEEEsE unit band
before a pMingiPs06LSsPRBIsSAdN TR, domrinicatianikiagd moving instruction starts, and continue
the reception during, 3, periad.of e, coving pragess and el g Retiofy kARG ARsIgAment
method of assigning a ban UsedHor data communication from a base station to a second terminal in a
communitetiomispseasinaliiding thiel base station that can assign a plurality of unit bands to 26 single
communication, @first teimpinal that cae haveieninone wiit bard in empubicatian-capsie bandwidth
and the second terminal té‘]gt can ha_veéfhe lurgtlit f unit ?andfc, in communicatigg-cglpable bandwidth,
the methBAPESHIBHERG Y PYdua ity terTiRLR ﬁiag ity TRSPREAB N e AL band roup
communicetishingapaiil edardyuicth in tn inifdl mccwsstihitndandddindn to thisautial aeinatitan have the
plurality of ypit Rangs inihe conmuRicalian-capable bandwidthindicaied nihelesaivgd terminal
capability information, assigning a unit band group including a unit band adjacent to the initial access
unit bandRIEERAFEHOR A imTEradBEsCtit BaRti™e thestermifidi trarrmitting “tHRABHHiFHER capability
informatioané&pdttanrsniiiing & eama uhicatartancqaaving ihstimatiendginsiructta refetehce
frequency{lsipngt omr iéirg,i(:%%tisol?n}lg%gddOf the terminal to be moved to a reference frequency in the unit
band group, to the temiinal using the initial access unit band. 5. The band assignment method
according to claim 4, wherein the communication band moving instruction is transmitted together with
informatian usedii@ iggRtifysdhatermisahsentrabchaane| kassmitied Semthedasestation in the
unit band?%ro_up excludinﬁ the initial access unit.&an ..0: A downlink data campmunication method
including T BAAN SRR HRBHNS d HEEETding' 16 TR 87 EMprising ™ “Starting downlink data
communicatior] btwetrihenbasefstatidn e thaiterminz mihbanitmbaeceskding Benditahd  in the
terminal, ppoying the.rgference frequency in the communication band of the terminal based on the
communication band moving instruction, wherein the downlink data communication starts before a
moving process of the reference frequency starts, and continues during a period of the moving
process and aftex tlievagtikd datA downlitidetaia setmmuinidadiop nethiaddnebsging:thenxains!

according to claim 5, comprising:

starting downlink data communication between the base station and the terminal in the
mitial access unit band; and

in the terminal, moving the reference frequency in the communication band of the
terminal based on the communication band moving instruction,

wherein the downlink data communication starts before a moving process of the
reference frequency starts, and continues during a period of the moving process and after the

period.

7. A downlink data communication method including the band



27 assignment method according to claim 5, comprising: starting downlink data communication
between the base station and the terminal in the initial access unit band; in the terminal, moving
the reference frequency in the communication bapd of the terminal based on the communication band
moving instruction: in,the t rlrpqipoa&e{i%(:gsi\éi(g}%tri]e control channel using the information used for

. . { method : ..
|dent|f|cat?85r§?nmer}nnt]ﬁe %era%ci%%, receiving the oadcast channel based on eguency position

information of a HrsaHcaav ehzhAdh ipeliBatcaiticbebTmpiteh prsaitation igpthidademimal, irdbsmitting a
communigatignstaiting: ieagest in a whole assigned unit band group; and shifting the downlink

data communication from a communication only in the initial acgess unit band to a communication in
the whole assi gﬁ% &}t?nFF’B%{H%F gj%oda}.g 816 1e?ere ce g‘l:quency in gq.e communication gang op] t'ﬂe

terminal based on the communication band moving instruction; .

in the terminal, receiving the control channel using the information used for
identification;

in the terminal, receiving the broadcast channel based on frequency position information
of a broadcast channe! included in the contro! channel;

in the terminal, transmitting a communication starting request in a whole assigned unit
band group; and

shifting the downlink data communication from a communication only in the.initial

access unit band to a communication in the whole assigned unit band group.



