1 DESCRIPTION Title of the Invention BASE STATION, TERMINAL, BAND ALLOCATION METHOD,
AND DOWNLINK DATA COMMUNICATION METHOD 5 Technical Field [0001]The present invention
relates to a base station, terminal, band assignment method and downlink data communication
method 10 Background Art [0002] In 3GPP LTE, @FDMA (Orthogonal Frequency Division Multiple
Access) is adopted as a downlink communication scheme. In a radio communication system adopting
3GPP LTE, a radio communication base skdtidf Bppat&tds (which may be simply referred to as "base
station" betgw) L3tiaasmitsa;synchronization channel ("SCH") or broadcast channel ("BCH") using

predetermj 0 ication s. Then, first, a r ?rl 0 jcati rminal aratus
(which mayg| glgmr%@gr%f rred #cf%%%%ﬁrﬁigﬁal"go%#oﬁ) S%g rg)s8 %%ﬁ%n%%ﬁ% th@%@se station by
capturing th& BCH.I Nhatis\ TirstCthaifdiminal petfornsid cell@Parch, 20 After that, the terminal obtains
paramgeters unique to the 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
LTE-advaﬁiceeC WA 12 %lizes faster communication than 3GPP LTE, has been started. The 3GPP
LTE- 25 advanéed syistemr fwhich imagmhberrefertetk to o ‘4 Tias systerivhelow) foldws theé 3GPP LTE

system (which.mav bedeferad: i, wIFx Jem - BRIV P3G R Ryl Tiz;advanced, to realize

downlink transmission speed equal to or greater than maximum | Gbps, it is expected to adopt a base
station and terminal that can perform communication in a wideband 30 frequency equal to or greater
than120 MBzcHereyid gravent unnecessary complication of the terminal, the terminal side is expected

o define t?@d@ﬁ'}“ﬁﬁk capabilifyrglaise taTequenty band SHPRATL nEhe fauUnal capabilify defines that,

for example, the' minimum value of support bandwidth is 20 MHz. 35[0004] That is, a base station
supporting YABEETE 45syA48R (hnich mdyPBE & e TR FE Y had §tafion” Beldw) 3 ormed to be
able to pedommeariuminicationdm addequancy3iaril ibalading saphuradibrof tuhitabendsh'ase
station apparatus (which may be simply referred to as “base station” below)
15 transmits a synchronization channel (“SCH”™) or broadcast channel (“BCH?”)
using predetermined communication resources. Then, first, a radio
communication terminal apparatus (which may be simply referred to as

“terminal” below) secures synchronization with the base station by
capturing the SCH. That is, first, the terminal performs a cell search.

20 After that, the terminal obtains parameters unique to the 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 LTE-advanced, which realizes faster
communication than 3GPP LTE, has been started. The 3GPP LTE-

25 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 1o or greater than maximum 1 Gbps, it is expected to adopt a base
station and terminal that can perform communication in a wideband

30 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 ferminal
capability defines that, for example, the minimum value of support
bandwidth is 20 MHz.

35 f0004] 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 inciuding a plurality of “unit bands.”



2 Here, a"unit band" is a band of a 20-MHz range, including SCH (Synchronization CHannel) near
the center, and is defined as a base unit of a communication band. Also, a "unit band" may be
expressed as "component carrier(s)" in English in 3GPP LIE. 5[0005]Also, terminals supporting the
LTE+ system (which may be referred to as "LTE+2erminal” below) include a terminal in which a
communication-capable bandwidth can contain only one unit band (which may be referred to as
"type-1 LTE-+terminal“helow) anti"a terminsdinl whithza tonmunicatiqr-capabldkandvidth can
contain a ' it vhi er e as "type-2 LTE+ terminal- below). Citation
List Non-Igiigg%%%%{rg}%g%%%ﬂ;{el agl(l}%P %e‘glgg%gég%l I\S/S&.é@&lﬁghafsfba Chani ﬁtelcs)tland
Modulatioff (REBFEE852t By DADE INPLHBGRPP T 6. bapd/g ey MRtifIERitgSadd éRannel coding
(Release 8%%2(p May2008iNBY) 3] SGREITE 36.263V8.80, "Physical layer procedures (Release 8),"
May 2008 ary of Invention 25Technical Problem [ |,Here, a case is.assumed where an
LTI%/+2§t))asé% gg}ﬁn gffgf)g’rtstér% LTE+ teSrU_E ﬁ%gitp IIPI%).1(%is;nﬁo?/lv?s?glnF ex rgrgf)fg 0 “rh%g}giniﬁ BcH%nd BCH in
the LTE+ &5&t8MSushott bakd Btatibiiniaons] Ihtfov, anedutaukicationibahdwidthhos the LTE+ base

station iS communication-capable bandwidth can contain only one unit band (which

may be referred to as “type-1 LTE+ terminal” below) and a terminal in
which a communication-capable bandwidth can contain a plurality of unit

10 bands (which may be referred to as “type-2 LTE+ terminal”™ below).
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3GPP TS 36.213 V8.3.0, “Physical layer procedures (Release §),” May 2008

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, 2 communication bandwidth of the LTE+ base station is
30 40 MHz and inciudes two unit bands. Also, SCH and BCH are placed at 20
MHz intervals near the center frequency of each unit band. Here, a nuil
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
35  (i.e. a total of 72 subcarriers) from the center of the null carrier. Also,
physical downlink contro! channels (“PDCCH’s™) are placed in a distributed

manner in the whole unit bands.



30 40 MHz and includes two unit bands. Also, 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 35 (i.e. a total of 72 subcarriers)
from the center of the null carrier. Also, physical downlink control channels ("PDCCIESs") are placed in
a distributéd(H&hnes im the whole it bendse 3110009} SindildrEd a gasanof thieeabpue-naieéd LTE

system, whgn pewered on,the:kh JE K ferminel ftsties cARtrige ansGRfrpsmited from the LTE+
base station ¥ performing correlation synchronization processing while moving the center frequency

of the co Tcaliif bSH WpBH BLAPHNG tHe Be H tahshmelr nbHhate T e w548 &tation by
peak detectioridn thevéogrelationeresult fthg ety terfninal captines: i BEH tramsmittet feam the LTE+

base statiqn and; @ﬁetfs%&qe%ﬁgﬁméa%Iﬁh%pﬂ%9%@9@@%599%@%'a(%%a%%f jyal starts

f
communicating with the LTE+ base stationé% transmitting a signal in PR hyspal%andom
Access 10EHI &S LY SUARSBERdt8§ndntbriiz&e BERGé erpite tefniin i @Hd e yaddestation may be

referred tofastiinitiallZLEesbasaitsbanek” §0010] FG 1R dlbsitatesanaceess capdifomefl gnd TE+
terminal (i, fype-3 L EHfermingl) that 6an,perferm communication in a,c ication bandwidth of
40 MHz, with respect to an LTE+ base stat?on th.atstrgﬂgnrﬁll%lsn . é?ﬂ%hB%%lng;? che lr%%sﬁping method
shown in BI&HCY0GY1] AR SAYHHS PGS type DRAEH tdidinsicadjuBrrdeitentes ciequency of
that termirahtmnthe SCH fsequenay: paesitiansdndberinitiak aceess 4t band angl raceivies gdata signals
transmitted fram.the LG+ e station. Therefore, in spite of being able.to receive data signals in 40
MHz ZOContinuoas%’an%si)t_t)%g tlilepg-réelgr‘l::gﬁtserrﬁ%ﬁ@fﬁﬁ&s %cﬁ’lvnelr{1 t aen\#vhole unit band adjacent to the
initial accd$¥ bRk bd& - Fnid i tEiemIBA copssimieatsiisperforrmed SHly inettmimitialiaccess unit
band, andtthe:capability ef-they il Erdeuninaldsspahutiizadu theretaranther isaprehlgsn that the

LTE- bast Rl AS9AD 24MOLo e e LT eimingl gl 804 Fio s hove
15 SCH and BCH by the mapping method shown in FIG.1.
[0011] As shown in FIG.2, the type-2 LTE+ terminal adjusts the center
frequency of that terminal to the SCH frequency position in the initial
access unit band and receives 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 the
L. TE+ system support base station.
[0013] In FIG.3, a communication bandwidth of the LTE+ base station is
40 MHz and includes two unit bands. Also, SCH and BCH are placed near
30 the center frequency of the communication band.
[0014] According to tlie’ mapping method in FIG.3, the LTE+ terminal
adjusts the center frequéncy of that terminal to the SCH frequency position,
s0 that it is possible to cover the whole communication band of the LTE+
base station by the communication band of that LTE+ terminal.
35 j0015] 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+



[0013] In FIG.3, a communication bandwidth of the LTE+ base station is 40 MHz and includes two unit
bands. Also. SCH and BCH are placed near 30the center frequency of the communication band.
[0014] According to the mapping method in FIG.3, the' LTE+ terminal adjusts the center frequency of
that terminal to the SCH frequency position, so thak it is possible to cover the whole communication
band of the LTE+ base station by the communication band of that LTE+ terminal. 35[0015] However,
with the mappingahiethedrintFiGe3HBCH aktFBChhark ot majpeddsn 10 Mitlz handshat beth ends,

and, conseguently, the LT+ fermpingls which hasQnly2Q Mz terminal gapability {ie. fypg-1 LTE-1- 4

terminal), cannot use the 10 MHz bands at both ends. That is, with the mapping method in FI0.3,
frequency B WAETRd MhEPsrorEEth &R fsBaStOBISAT ik #8! BTSN BdSet BtatitRccannbEassign a band
to the type<rinTEaitefifiiahefficiently. 5[0016] FIG.4 shows another example of mapping SCH and

BCH in the - LE+ S S tion 71N EIG.4, ac u tj andwidth of the
LTE+ 5t])asz ds-gé%gn ffél% ngzggg*}r(:ig i%%%qd%é?_ t%aég%%aﬁgsg%gznn,agsgggngﬁggﬁ}grénp\%ceed near the
center fredubhcySsFtRE COHRNIMIEAEDT 1&IRP and placed near the 10center frequencies of bands of 10

MHz bandwigltty frorinthiel Goth endenm 001 8] Aceerdingiteithe mapping methedshewn im FKG.4, the
type-1 LT i N, USE of 10. MHz bandwidth fr oth wever, in the case
bere the e PR e oty ety An R PR lL e
communicatith 18pcsdibie Sy R icHarfons 5amm 1D igiEhothdaade Rl avagpiig mEthod shown in

FIG.20 Thatisi awithdhesneiping method of FlGLA-tharelisia prablemthab e kT Es. base station

cannot assig & PanELiR,IFIYRG s i THNRL AT D! LS, Ingrefei.ap phiect of the

present inventiok to provide & base statlc?r?, tegfmlna, band assignment me Rodanid downiink data
terminal can use bands of 10 MHz bandwidth from both ends. However, in
the case where the type-2 LTE+ terminal uses 10 MHz bands at both ends as
initial access unit bands, communication is possible only in a narrower band

15 than the case of the mapping method shown in FIG.2. That is, with the

mapping method of FIG.4, there is a problem that the LTE+ base station
cannot assign a band to the type-2 LTE+ terminal efficiently,
[0019] It is therefore an object of the present invention to provide a base
station, terminal, band assignment method and downlink data

20 communication method that enable efficient band assignment.

Solution to Problem
[0020] The base station of the present invention that can assign a plurality
of unit bands to single communication, employs a configuration having: an
25 obtaining section that obtains terminal capability information which is
transmitted by a terminal in an initial access unit band and which indicates
a communication-capable bandwidth of the terminal; and a control section
that, when the terminal can have the plurality of unit bands in the
communication-capable bandwidth indicated by the obtained terminal
30 capability information, 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 terminal transmitting the obtained terminal capacity
information, and transmits a communication band moving instruction to
instruct for a reference frequency in a communication band of the terminal
35 to be moved to a reference frequency in the unit band group, to the terminal
using the initial access unit band.

[0021] The terminal of the present invention that receives a data signal



20communication method that enable efficient band assignment. Solution to Problem [0020] The base
station of the present invention that can assign a plurality of unit bands to single communication,
employs a configuration having: an 25 obtaining section that obtains terminal capability information
which is transmitted by a terminal in an initial acceSs unit band and which indicates a
communication-capable bandwidth of the terminal; and a control section that, when the terminal can
have the plurality of ethif bandshin e eontrunicatiboacapabie handwidthiindicated byl ghe obtained

terminal 3@.capapllity joformation, ass upit.band ' Ing.a unit band adjacent to the
initial accesg uni(’%lfg)gar%!dal Eigl gg%?llt?gﬁ t%?% gl}rfslt?gl gé:tlclzes‘% u%ﬁ?%gr%s’t% %;nga télgr%? gf?%r?sﬁ‘%ﬁﬁg the

obtained tfHAME CABSEI infhihatiohz At th SR &l cipRihitkRioR Hetid o vk rétiction to
instruct for a cefenestaet freqeioriay itha cammigrieatian bandiofdhedesminal 85tmberamved.to a

reference f cy.n t [ up, to the.terminal using the. initial access unit band. [0021]

The te?min{é?l%ﬁr%e%r%%%ﬁt%%\%ﬁﬁ%% %ﬁ%té?%%ié?\}lesl %aggt% {éfbrh(g?ng trafismitted from tgﬁ%rgsbove base

station in tRE 5t BAANGIBED SLERIHEY Foiithe Pastostationt emsiviLarcosfiguratisrefisving: a

reception séetipertbdt receives the data signal; and a control section that makes the reception section

start receivipg dﬁ@esg%%%l_ians ;he iniéig% %c&%sosdun%'l / and before.a 5 ovir}% Iprocess.based on the
an

i ) 1gnm e pregent inventio A8S1gnin
communication moving mstr&ctlon starts, and continue the recepﬁon ?iunng a p@l’IOCE‘Of the

moving préted&dnd eftbr it Pétibde JOUREp T ipand esBigantase megideirofttheapresemdnvention for

assigning a<banddised for datacammunication frem Acbasa statien 1 & secand, 10,1erminal in a
communic%tsigp syste u;rgﬂydin%tgei %s%gga%i(())nswlaﬁgan assign.a ‘Iuralir'%/ ?.f unit bands to single
communication, a Tirst terminal that can have only ofe unit BART S & '@ unicaitiBabAble

bandwidth &id 618 $ecsnertstmiraltiatead have ehephuslitytof wit bandsbiana width and

communicalion-gapalle Lapdwadthhincludes: i aoterminal; ransmiting 1a terningl capability
information indicatin(gag1 communi atign-&z&ggk{)lle han W%dth of the terminal #}n an initia] access unit band

an 4 &Fminal Ear HAVYE the HBFSTEY GF it bands in

co nni n-cgpaple 1, Ingiy
for the base gtlé?flon, and), In the base station, when the
the chbtmunieation-capaslel bandwitibrindicated bydiive tragsmittedoterminad edpabilitydhiermation,
assigning aithang graue inchiding a 20 unitihand adiacgnt t9lhe witiahageess unit band in addition

to the initial access, nitbband,ttot,the terminal, and transmitting a communication band moving
instruction 10 hstruct fof & fefefentd fé n%v ihCA RS GAIC SO b RIFHE L 8E sign At target
terminal totde drovethto eoreferancet freguepellin the dwitdoana droupdtd theh assignmentethrget

terminal usignthe INtig) ARBeGesAMh PARE; assigning a unit band group including a
20 unit band adjacent to the initial access unit band in addition to the initial
access unit band, to the terminal, and transmitting a communication band
moving instruction to instruct for a reference frequency in a communication
band of the assignment target terminal to be moved to a reference frequéncy_
in the unit band group, to the assignment target terminal using the initial

25  access unit band.
[0023] The downlink data communication method of the present invention
including the steps of the above band assignment method, includes: starting
downlink data communication between the base station and the terminal in
the initial access unit band; and in the terminal, moving the reference
30 frequency in the communication band of the terminal based on the
communication band moving instruction, where 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.

Advantageous Effects of Invention

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



[0023] The downlink data communication method of the present invention including the steps of the
above band assignment method, includes: starting downlink data communication between the base
station and the terminal in the initial access unit band; and in the terminal, moving the reference
30frequency in the communication band of the terfninal based on the communication band moving
instruction, where the downlink data communication starts before a moving process of the reference
frequency sfatitsr andteontimies dbring a pesiedpfthe movitgpgrocesd andeaftelittie petiod. 35 6

station, terminalhand assigement methad and.gewnlinksiata Gommunication method that enable

efficient band assignment. Brief Description of Drawings 5[0025] FIG.1 shows an example of
mapping SCH and BCH in an LTE+ system support base station; F10.2 illustrates an access
condition df anfLIPEse teghdmab thBt eanrparform communication in a 40 MHz communication bandwidth,
with lgresp@{%gq an LTE+ base station that transmits SCH and BCH by the mapping method shown in
F10.1, FIG.3 shows another example of mapping SCH and BCH in an LTE+ system support
base station; FICGe G SA QHSWARafSHRP ExdrhplrdPitgopirg st Rt BCH ittak T50TE+ system

support basestatiompport bekg.5tstéobtock diagram showing a configuration of a terminal according to

Embodiment L of the @resaRLIEBION; ac..E106i% A Hlogk diagram.showing 4 sRnfiguration of a

base station according to Embodiment 1 of the present invention; 20FI0.7 is a sequence diagram
showing S@?fépf?gnﬁﬂ@w}éﬁamn in a 40 MHz communication bandwidth, with
10  respect to an LTE+ base station that transmits SCH and BCH by the

mapping method shown in FIG.1;

FIG.3 shows another exampie of mapping SCH and BCH in an
LTE+ system support base station;

F1G.4 shows another example of mapping SCH and BCH in an

15 LTE+ system support base station;

FIG.5 is a biock diagram showing a configuration of a terminal
according to Embodiment 1 of the present invention;

FIG.6 is a block diagram showing a 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 |
of the present invention;

FIG.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;

FIG.10 is a block diagram showing a configuration of a base station
according to Embodiment 2 of the present invention;
FIG.11 1s a sequence diagram showing signal fransmission and

30 reception between a terminal and a base station according to Embodiment 2
of the present invention; and

FI1G.12 illustirates RB formation.

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

embodiments, the same components will be assigned the same reference



reception between a terminal and a base station according to Embodiment 1 of the present invention;
F10.8 illustrates a communication band moved by a terminal according to Embodiment 1 of the present
invention; 25F10.9 is a block diagram showing a configuration of a terminal according to Embodiment
2 of the present invention; FIG. 10 is a block @diagram showing a configuration of a base station
according to Embodiment 2 of the present invention; FI0.11 is a sequence diagram showing
signal transnmssiehs aavdi 30rede priongbetwbers e derminabansghsai hade station according to Embodiment
2 of the preggntinveRton, andeq10,32 illustrates RB formation. Description of Embodiment 35[0026]
Now, embodiments of the present invention will be explained in detail with reference to the
accompanying drawihgeANY, FrafBBEHigRIs, théEamiscompirthtsipirBa assigiéasha same
reference Jomdigeralscand dverapping explanatintt vyl e Bmisteti40027] (cmibpdimeantd) [Terminal

configyration]fel(: s 2 plogk dingrai; showing:a Gepfigiration ohieimingl 499, according o
Embodiment 1 of the present
capable bandwidth includes a plurality of unit bands. In FIG.5, terminal
100 is provided with RF receiving section 105, OFDM signal demodulating
section 110, frame synchronization section 115, demultiplexing section 120,
broadcast information receiving section 125, PDCCH receiving section 130,

16 PDSCH (Physical Downlink Shared CHannel) receiving 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
160.

15 [0028] RF receiving section 105 is formed to be able to change a reception
band. RF receiving section 105 receives a center frequency directive from
control section 140 and, by moving the center frequency based on this
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.

[0029] 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 demodulating section 110,

30 CP removing section 111 removes a CP from the reception OFDM signal and

FET 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 1135.

[6030] Frame synchronization section 115 searches for a synchronization

35  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 inciuded in the found synchronization signal



5 invention. Terminal 100 is an LTE+ terminal in which the communication-capable bandwidth includes
a plurality of unit bands. In FIG.5, terminal 100 is provided with RF receiving section 105, OFDM signal
demodulating section 110, frame synchronization section 115, demultiplexing section 120, broadcast
information receiving section 125, PDCCH receivi8g section 130, 10 PDSCH (Physical Downlink
Shared CHannel) receiving section 135, control section 140, RACH (Random Access CHannel)
preamble $8¢tion 145 s edodsldting section a0 s SGF DA (Sirngle-Carnkdar fFreguensys Rivision Multiple
Access) sighahiguniagiseetian 455, and, RELsAnSiting seqtion169, JGI00BLRE regeiving section
105 is formed to be able to change a réception band. RF receiving section eceives a center
frequency BPEELTRATEHT cORtBESERBEHTPAOZAMP by AibiARg IR cafeahreqirinéysdsE& B this center
frequency dirédiineés mowds theseceptionband:REteceiving sestiontkbiperforms radio reception
p_roce%sing[é%qn as g?ygp-(;g%ﬁﬂ%oqhgola_%galggéggédi%it%lc(éjD i%g{}\(l)ersisoerpt%r}l a ﬁxgi_o reception
signal received in the reception band via an antenna, and outputs the resufﬁng reception signal to
OFDM sigRaf tRimsdbbidg dettrgion oo aIghe hérs Glihougl tHe tenter fragaendyp vitke #geception
band is usedkas @ neferance fieiguehcy, ivisiequadiRessibleta use anarbivriaty frequgpey included in
the recepti n he.reference frequency. [0029] OFDM signal demodulating section 110 has
CP (Cyclicglis}%(%?re%n%ysn’g 1g’eéﬁoﬁleiqili%%d‘apas}tllfé[guﬁ’le(Jrf‘T;ral}njqrs%‘%)lrsr% (?%%88t%%%%‘2.% DM signal
demodulatitjdactibp £ed réPeivesoiairtepiion OFEDMXigRak froms RE recEivihg sedtion€105. In

OFDM signghdrraadiating segiion 116, S0-GPHrempYing sectiendkliamoyves aCGR fram the
reception Q%?%g%ﬂal 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]%rhhe Syiseronizafionsectiom 115 siearches for@ syndhronizationh 8515ighainSCH)

included inthemsignabreceived fomQFRMsgRahdemeduiatling seclionsh10and finds, syachronization

with base %tgti%'i]t? gxdescgigtelgllaf(i%. A unit band included in the found synchronization signal 8
(SCH) is used as the itk §&E&ds Uit band. The synchronization signal includes a P-SCH (Primary

SCH} and BXSCH (Seeondtn! STrY. Tochomotd Gpecific) fiahee syndironizatioivsectignal 15 searches

for the P-Sektand findssynehronization withbase station 299.escribgd Jatgn. 12 J0R3HAfter finding
rforms blind. detection of the S-SCH placed in

the P-SCH .f}ran?e sgnchrlonizati n ecti%g:PlF} e )

resources ﬂ&\r}izﬁg & PrdeterRik d&bﬁiti 5 i%%it’ffgé‘g rB84 it AicH e P seniPHEERd. By this
means, it isi posbibkcts divdl imdre preciset synchgonizdior dnch abtaifr #he: celhkDassaeeiated with the
S-SCH segyenge. Higtisailame 1@synaipnizalionseation L15ReHeRs the same pregessing as in

a norjpal cell.search. OOSZé_Fr_ame s%nchronization section 115 outputs frame synchronization timing

informationtSI AT Y thE SThEtBnis&tidRestablisHient tiifg! to Eehbidplexiig Eeetionc120.
15[0033]DeMultiplexingisectors d2@cdem ditiplexds the rédeplidh signad receivedfranOEDM signal

demodulatingssestiqact1f:inio fae bigadest sigael-conyiol sigadl ,RAGEH sigrallang data signal

(i.e. PDSCH signal) incéude in this reception signal, based on the frame synchronization timing
informatiofh™ PhE BHSAt LA At naRidBthpiited to broadcast 20 information receiving section 125, the
PDCCH sigHai 43 olipottéchto PECCH: remeiving saction k30 ant2the RIS Cht signakis: astputted to

PDSEH regriving seqiiaschsS pgsmedBpChhincludesndlyidyal infermatian fer @ giygn terminal.
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 1235 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)
included in 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

35  outputted to control section 140. Also, in this specification, an example |
case will be explained using frequency as resources.

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



[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)
included irrtheiPDE GEL signdl Hhdextracted forBRCEH(fecéindhgesdotidre 130 panch obtdins information

included in thigregeivrdBEH signal de9-informatian 3%}%@Jﬁﬂuaﬂ%aﬂ?efrﬁﬂ%%ﬁy band of
uplink pair band or PRACH (Préﬁlcal Random Access CHannel)). This information is 35 outputted to

control secioP 2988 -Al iFPHRK s pEIRERoh 2AK BXHATHIEEaEE Wil Be BXpraifbdTsSihgFequency as
resources pl@13a]:Baskedmatihe decading disgtlivedrott camntrol seaiot #40; RRCEH: 8/ sdceiving
section 13 r [ ton (i ing the.frequency ition in which the D-BCH is placed, the
frequeg;my %gﬁlgﬁ%%ﬁ@%ﬁ%@é%{ﬂ@fp a({:}éd_, gggtuﬁﬁﬁlj rlés’queé{r\f\é?/cé écaﬁ%ﬂr%%rlr%n%tion (PUSCH
frequency POSRBARRIAPATON TS this eReBY), iReRIdet intHEIPECEN dighal FedeivdacBifriem
demultiplexing seeton 120 aDedaf ithis extracted dafakmatien: indarmasiomabeut thenfrasmancy position

in which t e DB H is placed.is ou ed ogr informatign. recejving s ti?ﬂ:gS?& information
about ther}reqaléen @egg%%gﬁlfﬁovﬁhﬁ?h%%écéﬁ eQ |§a§gclesdp i%saga%pﬁttga{ ougf)dg%) r_ecel\_/%ng section
135, and thecaplitiefrdieticyl afocationivforbitén isc106uputtdp e SCnFDIPANR RN féfming section

155.10037ehotikiressgmrsactionddh extiacts a eammurisation band moving instruction from the
PDSCH sigial seceiye from demultplexing section 120, based on the information aout fhe
frequency%é;sm n in which the PDSCH iS placed, réceived from IgD‘&f)éanrecelvmg section 130. Then,
15the extrEx¥&dconfitinidativniband theving 36struttion isteusiuaedie tortteol sEeRbr: 0. [0038]
Here, the gepsimauNICALIORabaN@ MENVINthINSHUGEEN iHad tireEivetardnoying fheseiertiaguency in the
communicgiion fand pfferingl 100 12 112 GeNlerHRQUESY 0, i WHOlG, NI nd gipup assianed
15  the extracted communication band moving instruction is outputted to
control section 140.
f0038] Here, the communication band moving instruction is a directive for
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 terminal 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 furthermore, 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
receiving section 105 before synchronization is established. Also, after
synchronization is established 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



20 station 200 (described later ) to terminal 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, Mhich 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 receivisgeseotiohl105def terinihalat00) (100 KHzhi Tikis is becauser bhed dn dTRAgbdse station

transmits axRyRIO! et HsIng aneulffe flick e NRyalRetvee SCHia s netliag but an
integral multiple of I5 KHz, and, 30 furthermore, needs to be a multiple of 100 KHz to adjust the
center frecRiH) D alfaBapiot Baria BranyiseHasstie whnivardde osd) comral dédtion 140
sequentiallytchanges:the treceptioc:bandi ofRie tecrivingrsecsion: 205 heforesynchrenization is
establishe a y onization i tablish d.before an RACH preamble is transmitted,
35 corﬁrol%ief%%%?ﬁ I‘lgg(_gpl;ﬁre%%%sqézéﬁ %gm ?é%t%gir?’s%ﬂslsﬁgﬁc?h t%%dli?utﬁg]lg%é%%glﬁrnrﬁ%lgrﬁd based on
the broadca®P ${gHaY (PLBCH et dHahnisT PDECHY aadeyAdRsieshidddessisigRaltB-BCH)
transmitted dpamt base uf:station 208 (deserbatblater)dn thesinitial acgess bpik kanddrglygling the

frequency pogiion efaseliionization. shannaloAlse alier RACHLBreampIe ansmission in the inita
access unit band, control section T40°obtains report resource assignment information reps)brted by the
control 5 ¢HEANBREM bEREIstasHr2h0 (eriderbdd fatebiaans transaits wermierticapabitity information
of thatterninali ugingsiesotimesrindisatecdby that yepestrasowee allocationdnfarmatian /At this stage,
data comrré%niggﬂtla isiﬁi 0srsiblteobetvggtg{n kf}?rss? stcaéit%n g&odemd tFrrgingl {100 in the initial access unit
band. Then. control’section 140 Obtains the communication band ™10 T6VING THaFEEiRH Fansmitted by
base statici'200 & cbading thetlse terminad eapabiliny thformation: aadi dirs aodts bifadovimdink data

communicaiontand theanmeves fheanter frrquenay inthe carmunicatian band gf termigal 100 to the

center freq(t);en %in the \évgc%le[ass?nrgent unit ban%%rotu ased on the communication band moving
instruction. f5f[% f&]n}ﬂlso, after eu ﬁ_ﬁg O down Ak data’ @8mmunication in the initial access unit band,
basedon d Héldicast sigrafitaconeisl tharfiel ana liTE dytramiciroadeasvsignaliransimitted in a unit

band differgsgdsemuthe ipitial aseess Wit Papehinathe assignment writ agnd, greup (hgreinafter

"additional cﬁssi%rgle tur%ljt band’' C%ntrol section 140 prepargsBRA Iéf%f?? preamble transmission in
[ F’ébgr [

[QAE LA IS BH E8mBletind ™ TSR AEH b rdSmble

the additiongflgs&gnmen Gfit bd ’&.a
transmissioi ihathe: aeitlitional tagsigament binitdsangy first conttoltsectiogrd4p cltsrefhublink

communicagignipeiwaen derminah109.andpage station 200 (deseribed tatgr). and thenatragsmits the
RACH, preamble in the additional assgtr}%r_]?e{&#ggt é: band. Also, after transmitting the RACH
I )

preafible A RdGitiEHARES & LOnfol SOLHBA 1% bBERs the polti¥source
assignmertdnfolaiatipn tepontednay dhie wontfol Brefibel fromababe statinmP06;@and wsingsesources

indicated bysthis SEROT JESRMICRAISIGNBIGHE, Information, SRNsIls 2 ammpnicatien starting request

(aggregation 30 communication starting re uest(?l for the whole unit band group_assngined by base
station 20660 BALR EHASNCSEE FR0LTFOVE Moreriebfte ShHEV sttidd auaipeshifes PDCCH
placementanforiination Hhesed onith Rinfoifhatien obtained tinsbrabld cast dhfarvigtionefeceiving section

125.5knis BRGCH placemertdnformationify the RACH preamble in the additional

assignment unit band, control section 140 obtains the report resource

assignment 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, control section 140 identifies PDCCH

plécemént 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 downlink system bandwidth. Control section 140

outputs the PDCCH placement information to PDCCH receiving section 130



35uniquely determined by the number of antennas of base station 200 (described later) and downlink
system bandwidth.Control section 140 outputs the PDCCH placement information to PDCCH receiving
section 130 Il and commands decoding of a signal placed in the frequency position according to that
information. [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
informatioreneiceivimgneectioni 26 that isf accetding tpthediplink freguencyuband anskRRACH

frequency Qggj)q%@nLopollﬁﬁ@gfém&fggeiving the uplink frequency allocation information from
PDCCH receiving séction 130, control section 140 outputs terminal capability information (i.e.
t

capability iff3fAatioft) Bt tHrtEiphingas t 0 MbeammmyndeciiohABoranarebiputs tHe uplitk frequency

allocation informationtta:S @AV Arsignal forming Saction 15%Bythis meana.thetenmingl capability
information,is apped on frequ carresponding to the uplink frequency allocatjqn information and
then transr.nittgt.;l.S %)834 E\Ics%g gé?sr}e? Icr)lr?D the %g?nsrgnﬁ}ﬁgé |(=3lrt11§3nr cr:ﬁ(lf‘l\]/’iﬁ %es e |or(13 Ir5tPaLeived from
PDSCH reteivifPsaetinno 85 eohtrdl Seaiom s entharslaldentel flegueneysdirestiverto RF receiving

section 1050such that e aaniar feequeney afdhepeeenptian bapdoh REJasslvingraestian,105 matches
the center frequ jn.the assignment unit b group. Here, control section 140 cuts, off downlink
data comn%%%é%f?rﬁé i?‘[ﬁzrreecceép ioh 5%%%%% s%%?éc’féjél F%8%0 ol %o%@ol%‘gé’éld o B ¥ mmunication
band movifgPiksttiictior (oUas] s cordingeaptHe ldivectivés froaticontrolfsebtion (248, i RACH preamble

section 14&euipuisan RAGH preablasequerse:andieformpation relaied te she, uplink;frgauency
band and PI}ACHaIre%ugon%ycggﬂminclu%f%in that directive, to. SC-FDMA signal forming section
155. 25 [0046] Middblatifg section 150 HBHUIEE e &imingl dapabillty infdfafdhsrebived from

control secH#smIG) aid dRitfitits theorasuiting inothalption signéildgSEsFDMA sigaldorming section
155. [0047fh3GrfiMAysignah farming: seetiom Eommiarms an S EPNA, signgl from the modulation

signal rece;a{SgL{ om Tf)dulaégng éection 50 and the 30 RACH preamble sequence received from
RACH preamblé'section 145 1€ C FDME siGREITEHHIHY 'S&ctiBAMs5 it éte BSHNG tAnsform
(DFT) sectioncl B6dtransfoMisSthél input imiodukativnosigh®t on dherfreguetioy ads) and putputs a plurality

of resulting fraquency cofRRORRRLS 1. MRURENCY JDARRING SESHANBRY s JHes Alusality of; frequency

componenis are mapped 35 on frequency based on the uplink frequency allocation information in
frequency HEBHIRG settidA1 57°4RY AarBrngl fhfo EARE dénisintwavefotniiA T dbétion 158,
The RACH préambilegseguognce tisealssignment 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 1355,

25 [0046] Modulating section 150 modulates the terminal capability
information teceived 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. In
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 IFFT section 158. The RACH preamble sequence is also



mapped on frequency based on the uplink frequency allocation information in frequency mapping
section 157 and transformed into a time domain waveform in IFFT section 158. CP attaching section
159 attaches a CP to the time domain waveform and provides an SC-FDMA signal. 5[0048]RF
transmitting section 160 performs radio transmissi@n processing on the SC-FDMA signal formed in
SC-FDMA signal forming section 155 and transmits the result via an antenna. [0049] [Base station
configuratimapped on {F#@6eisca Hoskddiagnam shbwinda gonfiguration of base: Statieni20200

according 19 Grbadinsnil.abine PEsRBLNYeRonBASs silian £2hin an LlEPagsplggion. In each

unit band, base station 200 always continues to transmit a P-SCH, S- , P-BCH, D-BCH and
PDCCH repsfe&dntmgifrddichdr stnadififig infdrmstsh BrDBeP Inlal BEBNIStReR. 'he BCH
includes fregquemney bama informationnvahich thivites; aa  FoORHDUNICatigR Hand every unit

band.Therefare,sa unigband | ne ba i Ing fr ncy.band information in
BCH c-)gr a z?r% %efin%%zygg%}gﬁ%ﬁt?(gn V\%%?%ﬁnonqggcir?g?g%%m H iﬁ%llr%a#ﬁ%?.smsﬁﬁ%] In FIO.6,
base statidi 200 188rRided vttt POEER 2@&%@%&?29551Pmséﬁ-éé}{\érfétiﬁg%ééti&f@l@gbroadcast

signal sectinigi s, nadidating section 220 QF i sigaal fermaing section 225. RF transmitting section

230, RP regriying sgetion 235, GP. removin .5e tion 240, FFT section 245, extracting section 250,
RACH pre mbIB(;j reﬁg{iv%g seclt?oncéSSl%létaalrelc?eiving section 260 and control section 265. CP 25

removing section Zﬁb?Fq:TssécﬂB?'Fﬂéi%%ﬁﬁ’cﬁﬁ@%’ééﬁoﬁ 250 FRACH preamblesfecéiing section 255
and data receiving,settion 2 60-psm ar SOFBMAsignal-demodilaling sestion. {005dJPRSCH
generating sectio 9 receive link frequency allocatjon information far terminal 100 and generates
a PDCCHgis?ig%%I gﬁlclu%cﬁﬁa '[??[Ié{ E%}ﬁhk r%qﬁ%%%yuéﬁgcét%n&}n o%?ﬁat%%aﬁf)(%& gaé‘ﬁvélpésting section

205 masks théinpifk frediianey Hlotafiof fferntatiéitby ERS Basdd-6rfdh RACH Breéhble
sequence fepasrritied fram: tereningl 400 anththen nehidestheseslidrthe BDGEHsignal. The

generated PRGCH signal 5 QytRUliRG 19 modulating seclipn 22Q; Hers: & Shlfigieqt nymber of
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, modulating 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 allocation 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 outputied to moduiating 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 accesses the

base station. That is, there is an extremely low possibility that a piurality



35 RACH preamble sequences are prepared, and the terminal selects an arbitrary sequence from
these RACH preamble sequences and accesses the base station. That is, there is an extremely low
possibility that a plurality 13 of terminals access base station 200 at the same time using the same
RACH preamble sequence, so that, by receiving a3PDCCH subjected to CRC masking based on that
RACH preamble sequence, terminal 100 can detect uplink frequency allocation information for that
terminal withdatiproblerasces {0052] PBSOGH§éneratingssectionn2d @ secgivies saeominufiidation band

moving instrdgtion dra.crptrel sestion265p3nd generates.a BBeEH signalingliding s
communication bang moyvying instruction. Also, PDSCH generatlngqseqtlon 210 receives as input

transmissiSH Haa%a e $ratdni8&ioR 61 the REFATRRIRcAFBRBASd HoWHY Instictiph. 4H&At 10PDSCH
generatingupéitionr2j 0cgeerdtesadiPD SC bk sigriahincuding thernpat twdnismmissinrbtates The PDSCH

signalgengggied in BRSEH generalingssection 219 #9 received as,inpyk.in medulaling sgcfion 220.

[0053] Broadcast signal generating secfion 215 generates and outputs a broadcast signal to
modulating"$e¢aén' 355 U T HR b F6Qlc 48P LIGhASHARRICL 15P B eH i B -B &L SBH5 4] MaHulating
section 220 fdmimmodulatiomsignals dyomodulating indutsignais Jihese input sigralsinglude the

PDCCH signal, RRACH signal andifyogdcast stonal, The faimed.madulation signals arg seceived as
input in OFDM signal forming section 225. 20[0055] OFD slgnail orming section 225 réceives as

input the MEARRESH Sgnals 4R syREHFOHRIG SIS (PISCRand SISCHYaNd forf’an OFDM
signaltin whithhbse:signais aresvdpped oh predeteomined @SOUICese resprativiehh ¢n@FDM signal
forming segtion 225, muktiplexin tion myltiplexes the modulation signals a

255ynchroni}zjq£ion signals, a%nd Igé%?rg‘secti_%%%z %ggﬁ; agi %ﬁ%g%o%ﬁgﬁ{ %\t/%gefgrlm E%perli‘{orming
serial-to-p&FRFERESH/8FSIO AR thient petfaRfing HIPIEAT sheada intiriplescsignal 2By attaching a CP to
this time dprnain wavefadrain GPathching setions 228 othe2@F DVnsignakisRrovidest (OQ56]RF
transmitti gl : rfor adio. transmission30 pracessing on the OFDM. signal formed in
OFDM si%ﬁ%orr%%éi%nc%t?o{?ﬁggngé%r%%gr%%é%eﬁl@s'ult 3?51 %imégn cé(ﬁ%%t. W(D%a}]ﬂ ’Iﬁl—g}l(;%ceeslving section
235 pérforn® taldistedepd&Aiprocessing (such as down-conversion and analog-to-digital (AID)
conversionpon4g radi@dulating 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 [0055] 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 225,
multiplexing section 226 muitiplexes 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 tiransmission

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

[0057] 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

1
Lh

the resulting reception signal to CP removing section 240.
{0058] CP removing section 240 removes a CP from the reception SC-
FDMA signal and FFT section 245 transforms the reception SC-FDMA



reception signal received in a reception band via the antenna, and outputs 35the resulting reception
signal to CP removing section 240. [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 skktion 250 extracts a signal mapped on resources
corresponding to RACH, from the frequency domain signal received from FFT section 245, and
outputs theiextedctethsignal €& R&GH [freambley T teseivingssedtion 255. This extraction of a signal

mapped oRJESYrces.co ngling; 19, RAGH is alyvays performed so that an LTE terminal transmits
an RACH IE)regan% Ieei% bafrlsEzﬁs%%tion 21081at any timﬁ%g?q 0060515\@0, éﬁ(%’?&fé?é]goélec{%r? Y50 extracts a

signal corrESPSHAMHE &t Rty BIcBALTS MifersatRrrateivEn ot ephites) $eetion 265, 10
and outputsitiis sigtialtoita receivingpsestion2 6k iThiseexteagied Signaimwd%e&%@éamp'eél
terminal c lity. inf ionfransmitte terminal 1Q0 in PUSCH. [0061]First, RACH preamble
recei\r/}‘i?]g géec%[%% S(Bjtég}q(flét}?)rrzrtlgs%th?ﬁ (?egxkt%régae(gis(iang?reacesil\ﬁenda rénmip&%éc‘%fﬁgfgsé%ﬁa%e 50 into a
single carrfé TESRGGAaReTRAt BARACES padsiitble PEEENG Settioth 265 nclubies alt invievsle discrete

Fourier transfosmi¢{D&T ReiCHtpThanb RACH pyearmblereneivingsection @55 finds correlation
aqern, and, if the correlation value

between t Ilting ,singl rrier signal and ACH preamble ]
is equal tollgr(5 grﬁgategtﬁgh égxggﬁ%%ﬁll%vseicggé}dae%ﬁlgtxé?l %%\C?—I Splrg%amb(fé) 5200 t8&etf Then,
RACH pre8RIBIE récavRiy Eettlon asmoinpeteah RACHdstttfonreport intladinippatefn information

of the WetegiadoR ARt preamblese:g. dhessrquence:nBphen of the RAGH preamble)de sentrol section
265. [0062] Rata recejying seclion, 260 ransiorms e extacted slonal recelved ited by

terminal 100 in PUSCH.

[0061] First, RACH preamble receiving section 235 transforms the

extracted signal received from extracting section 250 into a single carrier

15 signal. That is, RACH preamble receiving section 255 includes an inverse
discrete Fourier transform (IDFT) circuit. Then, RACH preamble
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 RACH preamble) to control
section 265,

[0062] Data receiving section 260 transforms the extracted signal received

25  from extracting section 230 into 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 263 allocates uplink frequency to
terminal 100 having transmitted the detected RACH preamble.  This
allocated uplink frequency is used to, for example, transmit terminal
capability information in terminal 100. Then, the uplink frequency

35 allocation information is outputted to PDCCH generating section 205.
(0064} Also, upon receiving the terminal capability information from data

receiving section 260, control section 265 decides the communication-



75 from extracting section 250 into 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 reteption data. 30 [0063] Upon receiving the RACH
detection report from RACH preamble receiving section 255, control section 265 allocates uplink
frequency toterrinalahad hitvingsf transinited the detected RAGH preamblai dhiscaleeated uplink

frequency is Hsgd f0,fer example, It@gﬂniggergg@ﬂ ic%pagliéit% rflzforcrgation in ter.minz;\\laz;tlg])gi Then, the
[ ' C

uplink frequency 35allocation information is outputted td PC éH genrg%ﬁﬁlgcgggt?dﬁ 3. F0064] Also,
upon receiVRREHE S ndaF 2isdability e fdRTRABAL fromR ehild e dailnt adetiors 260;ceuntrol section 265
decides the omimynication: bareapable handvddihaf thesL TEs derminal baged authe serminal
capability infaymation. As, a result of decisjop, if,the communication-capable bandwidth indicated by the
terminal capab%}ty %fgrrr?la%o%léjéngg&)ﬁgflr% gdpluhrgllltrfé lrg:ﬁtcﬁ_gﬁ%js‘ﬁl,nclgﬁ’t?glgsé%t&\gﬁ%gnaﬁ80ates a unit
band group™s ilItiding ecamit Badd hajsbeht td e iritarHcstes uitbend dnratduitionitaiiee initial

access unitdratigalo thepitansmissionsausee terrpinal O the terminaligapagity jnforgation {terminal
100 in thisccgi%?g form%:,1 ac mgunication.bap% mg}\{ling)instructior}_to instruct for the center frequency

: u |
in the communication band of the transmission source teminafto B MEVEd 10 to e Bter
frequency i tHee whSlEURICBERA Grub carid outpasthe communicatiombaald tmdving dnsttuction to

PDSCH genaerating setion:ad0e kigreias deserikad abaveilis copmpynisation handmgving
instructionggcllgggs.ing 1rmalgiztl)lpdabout the.diﬁ;erer%ce from tﬁeﬁ;%‘lter frequency position?in the RF
receiving SECHion of the RE Taceiving Seetids BF e 8 Yehmin S TR GHERA E Hisfmalibn has the

value that & infsgré¢ matilbiple ab800, KHzs Simitan ta ivertival downlink datagthie somumismication band

moving instrustiansis pienated for eadterminaldiyRRSEH gepgrating seetipn 240.and then received
as input in the.modulatiﬁges% ion. [3065 Also,_afterézut utting the communication band moving

instruction D0 '¢3Rtral Sa&tioH 265 CLYS Tk SBWHIRK Hatd SommififcidRevRce il #88. Then,
uponlieceitdngifrolm RAGH piréfarisiesreodivimgasaotiona25%h the glete ctiort réparh of e RACH
preamble tansipittedin ém raditionalassionmaept Mait BaRd, fiamn serminal 109, sanirel section 265

allocates Lﬁ)" uency to terminal 100. This allocated uplink frequency is used 25 to, for example,

nk fre
transmit ter%?#af’lctgﬁgﬁillﬂﬁ TRESHIRR & A 3B AR fiflal FoBR Phift THE UK FPeGURnesranatiagon
informatiorsds toatptted ol PREG kL germetating pection: RO [0G661Alg0s cpdsureceiving an aggregation

communicaigas3tartingo, af@ausﬁtgmmﬂr%rmi@aéolr%u%@yah%eslﬁ'ﬁa b it commyicating using

30th ANhO assignment unit band. [0067] [Operations of terminal 100 and base station 200]

FI0.7°15 a SEENCE HEGrhm Shothig STgndP trahErkisdidn 4 BeasasH Beuedh termimal 100 and
base statio$200. Toee8]bpstep S10Gha synchrimizatioprsignall is teanrsmiitedsanthaell 55,

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 2035,

[G066] Also, 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] In 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 is

sequentially shifted by  control of confrol section 140, and frame



35 search processing is performed using this synchronization signal. That is, in step S1001, the
reception band of RF receiving section 105 is sequentially shifted by control of control section 140, and
frame 16 synchronization section 115 searches for a P-SCH. By this means, the initial synchronization
is established. Then, frame synchronization sectid$ 115 performs blind detection of an S-SCH placed
in resources having a predetermined relationship with resources in which the P-SCH is placed. 5By
this meansyith ishpossibledto fiediearel precisasymnchraonizationsany obtain thescell dbhasseeiated with

the S'S_'C“é&‘%ﬂ € %1@999%@18&?9&9&%&9 §P S1Q04. g roadeast signal and control channel are
transmitted and used to prepare RACH preamble transmission in the mitial access unit band.
10[0070] ThaPisP i ferepss b, dsiedhis8chdn 2 identliicd POECH pracsntent fstrtation based on
information iealudesh in aireeivech ErBCHisignakanecebtainedin-hreadcast nformagon: kaceiving

link gair band or PRACH
Bt

sectiop 12 a(,e. ..information. about frequency and frequency band of u
(Phys%al I% nc}%rlns A%Sggg’cﬁaﬁnglgfgfﬁeen,ygor??r% section 14018 (SSPJP étﬁlengec?cﬁlglacement

informatior? bdPDECH tHcER ity 2eictied Y30haHtE comfmiintiddéessding of a signal placed in the

frequency pasdtiqn ased 1% the infergiation: 0 o907 I hustep bI03. pecarding te the decading
directive from control section 140, frequency positiqn infogrmation of the D-BCH is extracted in
POPDOCH oG S 0007 ShrF SR O ChaBLFSITELS o EEF Hadtiordy Bsiton
informatioAniffelmetiors inelidead the received D-BCH signal (e.g. information about frequency and

frequency fand pf uptink pRir band:ep PRAGH, (Rbysical Randem Aggess GiHannelprisextracted in
broadcast ai(r}lgl)&na%ti})n ée_r%%iv.ing gecggn %2151'1 ‘|[{(€)073 lln steﬁ cjlc?e(?,. under CO_-Q,”%' Bf“%cg%rol section
140, RACH preamBIe Se&iB 148 PARSMITL ah RAR 8%& f& |ﬁ§tﬁgﬁ%ﬁfnlg
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 PDCCH receiving section 130
and commands decoding of a signal placed in the frequency position based
on the information. ‘
[0071] In step S1003, according to the decoding directive from cont.rol
section 140, frequency position information of the D-BCH is extracted in
20  PDCCH receiving section 130.
[06072)] 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 125,
[0073] In step S1005, 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 $1002.
[0074] In step S1006, control section 265 of base station 200 having
30 received the RACH preamble allocates 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 $1008, data communication



frequency band and PRACH frequency position obtained in step S1002. [0074]In step S1006, control
section 265 of base station 200 having 30 received the RACH preamble allocates uplink frequency to
terminal 100 having transmitted the RACH preamble, and transmits uplink frequency allocation
information to that terminal 100. [0075] In step $1007, control section 140 of terminal 100 having
received the uplink frequency allocation information transmits terminal capability 35information of that

terminal, USHg RS Upfitk hetusineio 10056 pad thisadagé, Ifdse station 200 and terminal 100 are in
conditions[@h2r¢ camnsLepcaiionds posaibleoangl i &leR SLAQ8HHABLRAMUAIGAUGR, L¢ Starts

between W%géagggeggﬁ?dapeq term'ngglggi]lg 07.7 fIn stet;r? S1009, if th%a commlfnlcﬂlon-c pable

bandwidth indicated by the received termina c?apla fﬁff/n informafion ¢an téntaiR éﬁﬁ falitY of unit

bands, colftéh $éaibn 268 6P base deatict 200fahesatesaianit Hihd Sogrsap includingzudnit band
adjacent te-thepinitialiaccessunih hand ia agdiiondo e initialaceess unitbangta,grminal 100 of the

i ity i i i icati ing.i ion to instruct for
terminal cagg%ﬁnf&rr@ gon .gmg transmits acqbna]frlnémlcatlon b_an(iibrzgrélng m%ructlon oi

the centerafequency In elclg)lrﬁ?nu%?ccaet?c%n THAd 8P ErmhindF 15T oV 15 thErBuier frequency

in the whoté it Banén{ograile {00 28JFirstaimsstéls 51010 ctwrminat d00rhaviagdeceiveh this

communicatier,bang mvmﬂm@irggﬁiqu%zﬁﬁrﬁ%au% tﬁ&ﬂi@”&%&ﬁ@ﬂﬁab%ﬂ@ ﬁhSQn@OV‘fS ”_‘te
center frequency in th mmunication.band to the center frequency in the whole assignment uni
band grou%t%btéaé}e%dﬁ%&gﬁéocc)gr%rrﬁlﬁr‘fi%%t%nt Sn‘be%s{}ifﬁbeﬂ%‘fﬂféiiéﬁthe whole unit band

10

group.
0078} First, in step 81010, terminal 100 having received this
communication band wmoving 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 S1009,
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 prepare
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 S1014,
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



[0079] FIG.8 illustrates the communication band moved in terminal 100. [0080] As shown in the left
side of FIG.8, in step 51001 to step S1009, 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. 20In
this condition, as explained using FIG.2, the capaﬂ)ﬁity 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 theAYHESidROFFIG B, RisapHuSbid leredtrairphie kviete weatgniferie tMitisand0 @5 group in
the communicatipn fase of éerniraRIO0BAISE; dhe Width Qhea@h\dmibb@ndéﬁi@%@fﬂe&gﬂq%& and
therefore t r.f f c nication band of tegminal 100 matches the bqundary
frequency %ge?%vﬁenéﬁﬁdu&?i?gaﬁﬁgtg% ;ﬁ Lljcnilgtl[%%%dn éy [é)gié)ﬁaﬂg%rlrlllrfargéa(:%%% ttﬁ)e%hé}/vtgf Iﬁféz.ﬂi, in step
51011 to slé’ﬁSlOlS, a 30broadcast signal and control channel are transmitted and used to prepare

RACHspregmlsle] transmsisgioninian additionat assignment Wiitamney, (9083} Upgnseomplating the

preparation rﬁofrtgweafg,g\lgiIalo%reamble in theia ditional assiqlnment unit band, %%ntrol §5e%ct|on 140 cuts off

t , o ] .
uplink communication between terminal 100 and F)gls}‘gSsttatslcl)%"‘zlf)e(??r%1 rs(i%‘vbg‘ ﬁt,e ﬁcﬁkf?ansmlts the

RACH pre8Ribi iATeR- sBeitiGhH Lign ént Bait bant im steis ted 05 n{0b 8 s step 8 2096, control
section 26maftbaselstagion 200 having 18 received the RACH preamble allocates uplink frequency to
terminal 1 fJ‘g’aﬁ\jing ransmitted the RACH preamble in the additional assignment unit band, and
transmits Eg ink reqta%%%yrgﬁgf:‘é]t?ﬁnﬁﬁgra o fo that %é)%lérf]fﬁﬁf%’[o(@%ﬁfﬁ%téﬁﬁf(ﬁ?, control
sectibf 14008ftefmisariteo #ahseiits ¢ agigiégatiéh Comamunication starinequestusing resources
indicated hyHbr: uplinkfreauensyt allocaionipformation transmitted from base station 200 in step

81016. [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
information transmitted by terminal 100 in the initial access unit band, and,
when the communication-capable bandwidth indicated by that terminal
capability information 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
25 band group in the communication band of terminal 100. That is, base
station 200 that allows efficient band assignment for terminal 100 is
realized.
[6089] 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

that the whole unit band is contained in the reception band of terminal 100

(]
th

by adjusting the reference frequency of the reception band of terminal 100

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



[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 embodigent, in base station 200 in which a plurality of unit
bands can be assigned in single communication, d%]ta receiving section 260 obtains terminal capability

nformatiop nemyied by lemingh 100, he nil acgecs uni band. an) wten the
comMUNICATION-CAPADIE banthuiat indicated ByRHat terminal capabify infotniatsh sH 8ntain a
plurality of iitsagiss: essigemug ueit ehdhgrotgs iidlisdind andhivbahd mdjaden O the itital access

unit band i Adeitiene e inilial eacess 4pkhand eitesminal G, and transmits a 20 communication
band movi él’(lj tru 'onbto instruct2 or the center frequency in the communication band of terminal 100
[ e Combrisicn

to be mov he cen er?ﬁér(’:ﬁenc in that unit band group, to terminal 100 using the initial access
unit band. [0088] Binthishredimss ittis pedsible tecontah thenaole assighiéntumit 2% Band group in

the commuigation hand-Qktermieal 10Q: Hhatisriase.statian2AQthat allaws gificiens band

assignment {or termin%)l 100 Is realized, [0089] Also, in the above explanation, the reference frequency

of the recEBioHHAHA F%é‘?*rﬁﬁféFiB@?ﬂ%&%e%Fé’ﬁc%‘Wé&ﬁ@ﬁ&f&?%ﬁlﬁi‘f‘btaﬁalfih?n@@ &t frequency
position) arvdithe vefétencedrequencyt of an: assigmmeent tihjt bard gféup kave deakn explained as

respective,gepier;ffequancigs, Honever-the prasentinvention is,Aqtinited 1g this,and itis equally

possiBIe to use other frequency positions as the reference frequency. An essential requirement is that

each referdicE FRRIEIEHHE Beteiifled SUEI O35Sk i vAbBlS: uitit BRRG K B6Rtamet ifthe reception
band of tepringl1200 by adjlistingatheceferencetireguencitaf the receputioneaind-af tebmudal 100 to the

reference fieauency ofihe yal pand Anddie Whols essignmerbitiliLa BRnA giguR i fontained in the

reception band of terminal 100 by adjusting the refefence frequency of the reception band of terminal
100 to the' TeRbrehdEHEGat B AoPaiE adaidhim Rt ahts gTEmm TB0OUT PEnTEstimelit B) 5in

Embodimént & pidniere & terminal transmits an RACH preamble in an additional assignment unit band,

RF isaueprhys oike suliched o etk aibland sonesanding b e addijonal gesionment
unit band, and, consequently, communication is momentarily cutoff (1.e. condition i which an ACK to

uplink datd%4Ra9B&nimhIEdRES CHRRBE be trdAsilifted) iterroiifd Hfnfuicerivi By SriH By contrast

with this, ihlEmbodiment 2, it is possible to realize a communication system in which efficient band
assignmen is possible withoyt QQEQQ&oﬁ £gom %nic tion momenta 'I}i. Now, a terminal and base
station formi[?}% his corﬁmunication systeJm \/’vi_lf%eté?(%Igfnoeccfsigtéog_rl I%IS.}@ 15 5%%‘%??1(ﬁggram
showing £EEHGIERGH &f tdAthrkn SO ALEIGIRPEO ErsBobRtRAtE ] om Ri00oarerifinaize0 has control

sectitin 310 (0RO dni sbnilokseetion 30y eMtrnl precessing: fron: YNEhNZatiedsing in
control section 140 of terminal 100 according to Embodiment [.
[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 Information Block)). To be more specific, the MIB includes the
extension of PDCCH in the frequency axis direction (downlink frequency

bandwidth), the number of antennas of the base station in the move

L)
th

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



establishment to data communication between base station 200 and terminal 20100 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 sectio%?,lo obtains a communication band moving

instruction transmitted according to terminal capa ?lity information from base station 400 (described

later), and, based on this communicatiqQn aﬁd 75 moving instruction, moves the center frequency in
t

the commuRication ba%d bf t&fmfilhal BB016 tha ertd Behuenty i fle Whdte A& unit band
group. At thigntimet sdatee commmumicatisiobetivash baseistations400 dod tenmdinah 3Q0hstaded in the

Initial access 44ait bRd Refarehe cenehgANeREY MOMNG PTRGeRs.Is het el ofh A0lgRaIHere, base
a

station 400 (described later) transmits the communication band moving instruction an of the
content of B-BEFHAhEMBATA an additional assignment unit band (i.e. the content of MIB (Master
InfornfationtBbEK)). The beanaré spatifio, the MiBinelidésBhe extension abRRBCCH inthe frequency

e direction(dawnlink gt engu 35 aandwidih. (e numaer dianignnas gLinghase siation in the
move destination band (i.e. the number of antennas to transmit a reference S|gnaci) and the number of

OFDM resHive&dd\f&ed {HbthBilithan PBEEH digoaeho rdpeined sibhll te % ik data

signal). Futhelsp base stattigre 400 tran Sorits:the gl Rurtication band-meying.nsiiiction @ad information
related to they SGHR0siEan and null carrier pasition in the additional assignment unit band. 5[0095]
Therefore, based on the o%%ained MIB, con%[rgl’ scla%%%lﬁn 0 E’)@'Et)tair?so gsco%gg)l%%réﬁﬁrgl atenhtﬁ1 1i_TE dynamic
broadfastBigR&t e additional assignment unit band. Here, although terminal 100 according to
Embodimdint gerforms, fos@xamplenRAGH preambledransmissivn in the additions) assignment unit

band, terminal 300 doe t perform th rocessing. [0096] Upon obtaining the control channel and
D-BCH (i.e. SIIB (S;llster%fllflcflé?ﬁug%g%éB%?c‘t) P(I)I‘Ill fhe A %i%[f)nneéﬁa%%fgpr:grﬁ@cn}t Gni %gmcie &6rtPol section
310 transmit§ AT EBnipleidneBiesime 1T tbdées staBorr 400 aisitayiam Wlhkpiaig band of the
initial access unitivancathisehE read (A6 campletiopdaRoris useshas angggregationcemmunication

startilr}g regue: tI%pOQY FIG, 10 is a,block diagram showing a configuration of base station 400
according 10 E%n 5011 e used as a .%%%rﬁ: ar%on co%qmumcgtmn starting request.

diment to]fsthe presenl%l
[0097] FI1G.10 is a block diagram showing a configuration of base station
400 according to Embodiment 2 of the present invention.
[0098] In FIG.10, 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 inciuding 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
25 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
outputs 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 S1001 to step S1008. '
[0102] In step 852001, when the communication-capable bandwidth

indicated by received terminal capability information can contain a plurality



[0098] In FIG.10, base station 400 has control section 410. [0099] When the communication-capable
bandwidth indicated by terminal 70 capability information can contain a plurality of unit bands, control
section 410 assigns a unit band group including azl.,[lnit 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 %I%QQ}‘{”E‘QQO in th{S ase), form angﬁnhmunlc?tlon b%rb% moving instruction 25 to indicate

conirol section se _statiod assi a u
the center?re_quency in the communication of the traiehSiSsion B tefmifal ¥ moved to

the center &egtreriey lindive wholg iinRasghdi greegntarid diputsithe! cenmmunivaiiorbbaddimoving

instruction e RRSCkboenerating saation 24%,iAlsaneoniol $eatian 410 euipuLs the.comymunication
band movigg insIructio%)the content of MIB and 30information related to the SCH position and null

carrier postioh 1o PDECH NS atind SectiSH Y10 [01007 FREHDIE24 88U RME diRgrEMEshowing
signalfransmiigsioncantcréseptich betwibencerminét 800:ang basthstationm00.cati {d10:hThe

sequence diagram ofiIFGold and thevsaauence G farethe 35same iR siep $1Q01.10:step SI008.
[0102]In ste SZOOlﬁwhﬁn the com unica.tion-gagable bandwidth indicated by received terminal
hSMRatioh A i)

capability i CCortaIN 5 pISFEIR 217 0F uATRBARHSS cBHirdiWBEHEH %A0°0F B! station 400
assigns a amitbaad zpouptincluding @ anitbarfdMtfacent ie fhesnitiahacdessdinit band iFaddition to

the initial agcessunihand to.erminal 300 9fthe.leuninal sapasity: nfarmatian, and ransmits a

com%nication hand moving instruction to instruct for the center frequency in the communication band
of terminalt 3081 be MEGVEF1oHE JEhIEr $rd§EERE in'tHe WHBIEBREALAG gPBOR. FRTHEE control
section 41(ntramsmits the comngnication anohmevinginsteuctannihe cantent-abM B artgkinformation

related to the, 3CHposition,and ayll carrier Rasifian.inthe.additianal assignmentyniy pand. 10 [0103]

Terminal 300 having received the communication band moving instruction moves the center frequency
in the comfTTRARGIH BARPS thE 88hter IRSGUEHESAN tHetwhbie HRSighthe foaHR Balsd §rdup, based on
the commueication Haasd mowvingningtilctiond Atethis timhe, data cameduriedtion hatveambase station
200 and teproingl Q0 starisd bgfgre dhe genfer e fTaayency.meving, pracess in,ihe jnitigl-access unit
band, is not cut off That is, reception of a downlink data signal in the Initial access unit band starts
before a mb¥igiHrocasE ket oh 1R BbiiindaicatibrBhra ifsvity bttt staisband this
reception coatiauesidesing thevinQvingrpeseebs period and aften thereost pfithis peried20[0104] After
that, upon gRtaining the.cantrol ¢ l.and D-BCH (i.e. SIB (System. Information Block)) in the
additional élssjgnment utni?[rt%élné1 ilepd? 5%%%% I‘I\%B,ngﬁlt?o esseg%hnlgl of terminal gb%cﬁ)%sr\smits an
aggregatiottEBArabfhiebtor kearhiigretiiést t6iBdse station 400 using an uplink pair band of the initial

acces8 unitdiand (stef&20Q2) 1200 106RAS testahec atoves accarding o thepresensembodiment,

terminal (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 unif band before a
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,
controi section 410 transmits information used to identify a control channel
transmitted in an additional assignment wunit 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 to start aggregation

communication earlier than in the case of Embodiment 1.



300 starts receiving a data signal in the initial access unit band before a 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, coggmunication in the initial access unit band 30is not
cut off momentarily. [0106] Also, according to thé"present embodiment, in base station 400, control

section 4 Er mikc, informatg)n u}s)ed to identify g control channel transmitted in an additional
assignment tnitbant! RigethdPivifiP] ConifRIARAHSH baRE FONFT FfstiaeABAIANE inifi&l access unit
band. 35 [CkG7 By thhednsrteimih3l800 heedsenon cecive e PeBOH inthi ddditiaiial.assignment
unit band,§@ﬁhﬁté§{&99?5;‘5@9{93ﬁﬁaam@g%@%igpeaqmw&@ﬂep garligriban inthe cage of

Embodiment 1. [0108] Also, in the above explanation, the reference fre uen%y of the reception band
of terminal’ 300, tREr&HerdAcs réGHBNCT N AITAR bésd (S PSERVfredtiaHEY poSIROIST At the reference
frequéncyldd am assighmenteapittbamdegroup havedieémexplained as respéctive centesfrequencies. 5

However, the prgsent i@éf@%ﬁﬁ@risff@c}dmi@dﬁg;n'?%&ngsit!ﬁequ%'yeﬁgésm [Q i othey frequency

positions as the reference frequency. An essential requirement is that each réfererice frequency is

determinetF §ERH thaEHE KRMBLHI Bidsa Contlinksd i5 thEcAstiftion bAREEsMEr#Hingl 300 by
adjusting thetreferenicel frequency of ithe seceiption ibatick afderminal 300 d10toetheireferance frequency

of the unit : e i i roup is_contained,in the recepti and of
terminal Sggagg‘]ggj%é%nbwﬁ%g?ﬁi%%ﬁgﬁggﬁtt %?5858%1(%1 bll?:lannofi o?i%rﬁi%ﬁ%(%btg the
referdhce WettienEyEoF 158 AsefgirmentUnitisanagrbapd [0rdothsIsEhin ehasaimve ExkpRiHation, MIB

informationzefdapradgitienal nib assigniient basgt is repoited frop:hasa statiopy4e8jiasterminal 300.
Fowever, e Rgeel Javanlignaiznotdimitee (o i, A hass station DD 1a fepart oy the

difference between MIB in the initial access unit band an in‘the additional assignment unit band.
By this m&&HE RIS F6S3HABYH Pddlicestd Sigheiingimbemed 2010P10] Also, in the above explanation,

MIB inform@ation)is tsasmittechwith avcormpunication band menipg insticiionn Hewevek dhe present
invention is not limited o this,.and it is equally possible to perform broadcasting to all ferminals using,
for examp g,&t%grﬁ%%qc aol’éleaicsh a%ﬁoﬁ%qg. _%)?ﬁis%rﬁa%%ng?%a?tl ne_é@l(ge%)f s%%}blgé% 4,£?)é5pminal 300
can obtaif iPSM IS infdnatRTe I ARvEdditenas assidamisad uiit Bdad 2101133 AKe Ham atfregation
communigalipn-spitingnBquestdsrigtalways tansmited by anRUGEH 1IN the dnitiah ageess unit band.
For example station 40Q may transmit the aggregatiqn commuynication starting request by a
certain sp%%?ﬁ?@%d—?p?ggm é?%xtﬁaee}inai il %Iggsgg uLh%tl bart .830[ XZ} Othef %ﬂ?bo’ﬁir{jl%nt) (1)
Here, an ingiesé Rltakcheetitera Fescuaseblibele(RB)ised as a base unit in scheduling and so on, will be

explained| §@143] InEgwbadiment 2o serminah BARIRGEIVRE B COITWRHRIRALI0N AR, ;eMing instruction,
SCH posit‘;volrg}ll nullgéirringlr ﬁ)ocsai%i.on an tEle MIB.content in each unit band, from base station 400.
[0114]Here. as desSibed A8VE the Behtd? redferty o the Bommuhicatidn BARd BFtiMinal 300 is

moved to @ pesition different frovied 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 $1004, terminal 300 can obtain
25  MIB information in an additional assignment unit band.
[0111] Also, an aggregation communication starting request is not always
transmitted by a PUCCH in the initial access unit band. For example, base
station 400 may transmit the aggregation communication starting request by
a certain specific RACH preamblie in the initial access unit band.
30 [01312} (Other embodiment)
(1) Here, an index attached to a resource block (RB) used as a 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.

)
h

(0114} Here, as described above, the center frequency of the

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



23 the position of SCH placed near the center of each unit band. That is, it follows that a null carrier is
present in a position different from the center position of a frequency band in which an SCH is placed.
[0115] Each RB is formed with a certain number of carriers without null 5carriers. Therefore, terminal
300 needs to redefine RB's using information obtdined from base station 400. [0116] Therefore, first,

with the system frequenc width read from the SCH pagsition and MIB content in a certain unit
pan, e RO ULl Sl RLAEE B a5 ahi S B GE P H At B EOf0A { Next
terminal 3301¢heskthwhethetlor ot & rslicastet isnprepenttiv otdéffpositiofls thahdhee SEH center in
the unit bg\gsi&%g resylt dthereis,a. vl CarFignin g pesition apatfrom the SCH center, terminal 300

forms an using twelye subcarriers excluding the null carrier in the same way as other null carriers.
15[0118] 1155] iIldst AR A RE B, NEPiA Festa rBpraehe la Halieas iy thatisiesent in a
positidn differertrfromither S0k centarinA$ $hO0vwr ¢d £1G .r&2 ¢ Simil & BOsothen nul katriers;the null
carrier that,is; prgsent inapQsition differgpt from the SCH center is removed from the RBforming
subcarriers to form RB's. 20[0119]Here, the extension of PDCCH is set in RB units. Then, the number
of RB's indifidéflin thBsHeEH Lorespoiiadlts thekRteiteraghench Bttt etda BABLo-one
basis. [0120FT eréfore sieiminah 308 iecalonlaies the PRECH exiansidandcalettaies virtually (in RB

units). takig 0iigceptinh faesull caral gt is apqepntin fhe gost %ﬁfgfr{g {rzolr?( 5')"2 ﬁr%:gh

0
center, and determines the frequency band in which a PDCCH is {Xj ;
exanwle cHES Have BEbn g thbled Hb 6 Hith ERbeRIAEMS 1 2074 Witerd e I5r@seRt Hvention is
implementad wvible thareksird e sthé presentdnvention eanbelimplemesiad with softwageit, if

there is a null carrier in a position apart from the SCH center, terminal 300
forms an RB using tweive subcarriers excluding the null carrier in the same
way as other null carriers.

15 [0118] FIG.12 illustrates an RB form. NCI in FIG.12 represents a null
carrier that is present in a pogition 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.

[G120] Therefore, termina! 300 recalculates the PDCCH extension
calculated virtually (in RB units), taking into account the null 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



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 cpﬁ'}p. "LSI" is adopted here but this may also be
referred to as "IC," -system LSI," "super LSI," or “Ultra 35LSI" depending on differing extents of
integration, [0123] Further, the meth f circuit integration.is not limited to LSI's, ar:\&i lementation
using dedllcsat‘ééOci%%?tsri/gé‘?'ger@%lrsgrsgos%aﬁr%%aé:si%reé }ghﬁlszgtﬁggsi% e.%]ftﬁL I ﬁ%}f cture,
utilization Bf @gr PG Ab(Fidld Prégramhtable 1Gera grasabde o reconsigurabie prouessot avisere

connections @Rd:seIHRAT of fircuitealisin a0 LSl can lbe regenerated is alsn prasiile. [0124] Further, if
integrated Bit[%iite%nalggy. o.mtescoutt t&) re Ia,(%e LS%S as a result of the advancement of
semicondUetor technlogy of a dervaed SHREFeERABIOLD St KOMmRarAHY MsbBok&ible>o carry out
functidn bisck integratdnt bising thisctaahnblofy e Applicadtioncof Giokecinglogy is disc passible.  [0125]
The disclasure: of Japanese. Patent Application No. 2008201006, 10filed, o Aligist 4,12008, including

the specification, drawings anéihabstr ct, is Incorporated herein by reference in its entirety. Industrial
Applicabili‘t?fe%i%%?Tﬁsg%%s é%aﬁ%%?‘i@ il bARAAEEi N 8At RiatrshHagowMIiAk15data

communicgatignbivethod of the present invention are effective to allow efficient band assignment. 25
CLAIMS g fobase siation dafap assignsa plurality Qi unit Pands e Single semmuisation.
comprising;

% ?ﬂed on August 4, 2008, including the specification, drawings and abstract,

is incorporated herein by reference in its entirety.

Industrial Applicability
[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.



an obtaining section-that obtains terminal capability information 5 which is transmitted by a terminal in
an initial access unit band and which indicates a communication-capable bandwidth of the terminal;
and a control section that, when the terminaiﬁcan have the plurality of unit bands in the
communication-capable bandwidth indicated by the obtained terminal capability information, assigns a
unit band group 10 including a unit band adja(f%Er;&t l&ﬂ?e initial access unit band in addition to the initial
access unit band, to the terminal transmitting the oIb ained terminal capacity information, and transmits
a communication bé&ndihd\ife} inBtrildtionad rstiaet forrduesbiiened fredudneyin ta comphenication
band of thedenminattaibe naewest1eiageference frequency in the unit band group, to 15the terminal
using the initial accaegso%ngigiand. gét'l'he t%gs? stBeltion a(%cording to cIaigl 1, wherein the control section
transmits the commiunication BAnd THoving TristrofioH to etREPitS TRRPMHE oATISER 16 Ritntify a
control charHebtrensiaitsat i thé vinit isamdr20 gro up exdhidingcthes initidlt dooed sauditblad. 3. A

terminal thatdreeeises sodata.signal draRspited f1am @ikase station.agsardingte claim 1 in the unit
band group assigned from the base st%tion, tge terminal co,mé)rising: 25a reception section that

foRal Afd S Y et ElloH that TRERAS A rBRSHtiBH sRtidh Stafireceiving the

receives the data signal; and W cbhttols
data signatintthédnitial acceke unitnband isefors & apaihy pracéss dihseio éiv thedcommuhication band

moving ingfpegtionstactsn and cenpnya;the regerton Aing apsriod.of themeving pLRggss and after
the p@riod, 3(3 . A band as%i%gn?t method of assigning a band used for data communication from a
base StatidR%S 8 88cB AT AMITAI T4 CBHATuARCABH & st&tF ifchifihg 1d PASEISHHRM that can
assign a plbralityiofadnitdvands 1o iSingie ¢ormmuhicatienp enfitstitermingitthat can haverordy one unit
band in a 3acammunicationicapakls handwidth and.he secondderminalthat.can havethe plurality of

unit bands in a communication-capable bandwidth, the method comprising; 26 in a terminal,
transmittin G L AP BRI AEH TRATSERIAL 4 LeHithiMiB AR RABAAS BARANRI of the
terminal irtlan initiai redces$ wimitohadd: for thef base stétignicang imthkebasea stationgwhen the terminal

can have the @M@%}ép&%é Bhands ,C{_rp the é‘sc%_nalﬁlgnli}%tgqn-capable bandwidth indicated by the

transmitted terminal capability information, assigning 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 terminal, and transmitting
a commuriication b#hd brovingdnistiuetionrtdi instroiot foima teferkasd frefuenay: i B canigninication

transmits the communication band moving instruction together with
information used to identify a control channel transmitted in the unit band

20 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:

25 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.
30

4, A band assignment method of assigning a band used for data
communication from a base station o a second terminal in a communication
system including the base station that can assign a plurality of unit bands to
single communication, a first terminal that can have only one unit band in a
35 communication-capable bandwidth and the second terminal that can have the
plurality of unit bands in a communication-capable bandwidth, the method

comprising:



10 band of the assignment target terminal to be moved to a reference frequency in the unit band
group, to the assignment target terminal using the initial access unit band. 5.The band assignment
method according to claim 4, wherein the 15 communication band moving instruction is transmitted
together with information used to identify, in the téfminal, a control channel transmitted from the base

station in the unit band grou excladin% the initial access unit band. 206.A downlink data
communication mefﬁ‘od%nc GG e stEPRSSTEBARG JESHHALNTRRIRAE Hocdrdmitateaim 5,
comprisingndicatigtarting downiink date comiranicatibnidetwet niih e drase station anrditiel terminal in

the initial access WRtbANd: AMdine baseiRdigderminal, moving the reference frequency in the
75communication band of the terminal based on the communication band moving instruction,

wherein the downlifk HitePESMH RIS SEaHE HEFTFE I oAAnB o CRe PR TR Ffefaitié frequency
starts Sancbeodtinue shducing rmyperiod of thepridving ptocess dnd iattesdhes periogha3@nf ik glownlink data
communicati t | i of sig n{ method according,to claim 5,
comprisincg?q%'ﬁgtg%?n%gggg%rﬁ%%gg%j@ﬁm%%%g?irgg k%e%rvnne%ngtﬁ%&bgéguﬁa%%%p%gﬁjea terminal in
the initial ZCE2 it BHAASBGHT thRCte Fiteal ARAR gUEHE M@%ﬁée@éﬂ%éﬁcﬁﬁiﬁﬁﬁe’@ﬁ’rﬁhunica_tion
band of thectessrinal balseddon thereoremuinieatian bandnnaving iNstruetionu@éation Hatke terminal,

receiving the coNiral IAENEHUHNG s NIOEPRITURS L IOHIASRINCAUS,: ¢ mmunication
10 band of the assignment target terminal to be moved to a reference frequency
in the unit band group, to the assignment target terminal using the initial

access unit band.

5. The band assignment method according to claim 4, wherein the

15 communication band moving instruction is transmitted together with
information used to identify, in the terminal. a control channel transmitted
from the base station in the unit band group exciuding the initial access unit
band.

20 6. A downlink data communication method including the steps of a
band assignment method according to claim 5, comprising:
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

25 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.
30
7. A downlink data communication method including the steps of a
band assignment method according to claim 3, comprising: '
starting downiink data communication between the base station and
the terminal in the initial access unit band;
35 in the terminal, moving the reference frequency in the

communication band of the terminal based on the communication band

moving instruction;



in the terminal, receiving the broadcast channel based on frequency position information of a
broadcast channel included in the control channel; 5in the terminal, transmitting a communication
starting request in an entire of the assigned unit d group; and shifting the downlink data
communication from a communication only in the’initial access unit band to a communication in the

whole assigned unitnbﬁlnedtgr?nl{%ai, 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 channel included in the control channel:
5 in the terminal, transmitting a communication starting request in an
entire of the 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.



