SPECI FI CATION TI TLE OF THE | NVENTI ON BASE STATI ON, MOBI LE STATI ON AND
METHOD 5 TECHNI CAL FI ELD The present invention generally relates to a
technical field of radio communication, and nore particularly, relates to
a base station, a nobile station and a nethod that can be used for a 10
plurality of bands BACKGROUND ART _ -A=r----- I n exi sting comruni cation
systens related to a Wdeband Code Division Miltiple Access (W-CDVA) 15
scheme and a GSM schene and the |like, a center frequency of a band used
for communication is defined to agFee W IGRAAIPRedet er mi ned frequency

called a raste @Iy &FregHeRgyhasiar - The frequency raster is arranged
on a frequenc Therefore, a nobile

station searches frequen@@sga&%@r@% tW??%qﬁ@%&ONaﬁ@ iME L& Pes

(searches for each 200kHz) so as to specify the -enter frequency of the
operator sg tRat~;the pkh%Dstatl on can connect to a downlink. 25

Fol | owi ng non-*pagt—em—%gﬁn‘em—s | and 2 describe downlink cell search.

[ non- patent docurent 1] 3GPP, P‘FSZB?WOPHVQBE\%OHEQQPS#@H{R&UE)QW%S to
transmi SSI on and & @eePchONFEBDY' of padild- d4mBAnf kanr-ipat,endndogsrent

2] : Kei,i. Tachi_kawa, " b| I e corrmml Cc n schene" RUZEN,
pp. 35- 45 D s@%ﬁéﬁ V\jFVIE FRVENTITONT R 2.28¢ Ré%ﬁ‘% %QD BY THE
| NVENTI ON By tserwayn andi Flelfﬂ@ﬁl(ﬂbrﬁ%t caahohe SI)SSsEtderﬁCBIUpﬁportl ng an

or t hogonaj of r gguency: 8, vbsi ®ands.

BACKGROUND ART
In existing communication systems related
to a Wideband Code Division Multiple Access (W-CDMA)
15 scheme and a GSM scheme and the like, a center

frequency of a band used for communication is
defined to agree with a predetermined frequency
called a raster or a frequency raster. The
frequency raster is arranged on a frequency axis at

20 every 200 kHz, for example. Therefore, a mobile
station searches frequency rasters on the frequency
axis in series (searches for each 200kHz) so as to
specify the center frequency of the operator so that
the mobile station can connect to a downlink.

25 Following non-patent documents 1 and 2 describe
downlink cell search.

[non-patent document 1]3GPP, TS$25.101, “Userx
Equipment (UE) radio transmission and reception (FDD)”
pp-12-14

30 [non-patent document 2]Keiji Tachikawa, “W-CDMA
mobile communication scheme”, MARUZEN, pp.35-45

DISCLOSURE OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION

35 By the way, a wireless communication

system supporting an orthogonal frequency division

multiplexing (OFDM) scheme that uses a plurality of



mul ti pl exing (OFDM schenme that uses a plurality of -2- w de and narrow
bands is being studied. The reason for adopting the OFDM schene is that
it has a nerit that it can effectively suppress nultipath propagation
interference and intersynbol 5 interference and the like. In this radio
communi cati on system consideration is gi2ven such that various operators
can provide services, in which a wde band such as 20 MHz and a part (5
MHz, for exanple) of the band can be chosen according to 10 apparatus
confi gur at i on wifde hendrobi Feost aeinols, 1 apparagustodakidgur dtiorreoisohe base

station, —appldgati@n,: angd the bisse Fhie schempticald y,shopsyspegtrum on
the radio communication sg%t em of the OFDM schene_havin 15 a plurality

of bandwi dt hs.m3F & cef#™ A= EEGMmiccat i DHPRT € £ RemBRBVIP me is perforned
in each of apsaesdantwndihtef f20 dvde andd ai naerewmblodndwi dt h of 5 MHz.

The nar rows bandw df £, o Mg ;&;ﬁf lLecatied at arxight send af, the wi de

bandwi dt h of 20 20 MHz on t requency axis. Also in a cell B different
fromthe cel | RMEFHMERF AP 64 SERETVhE CFDMCERRéRR 1S FEr'%t nBdClisi ng t he
bandwi dt h of S HA¥Z.vadheubabgeatatiies cedh Brosipgesistiranest @paih fromthe
band of 20 M"thoifcﬁ hg ‘Sg%ﬂle @a tshe}{raeéqu&gncMH Xig. 25 As n’e&%lﬁggd above,
frequency rasters are sef a preélect eri ned intefval § & the requéncy
axis. in the foanmpranshewn oifn thige Hangireant he fhegeen@rceadiegstare set

at every Apst %’pﬂ'ﬂr&&@étbﬂgf‘cﬂg@rﬁa’[ﬂ%nanih@mebmeO%ﬂélﬁiéﬁft side. A
center frequency 30 f@ of the ba%dt.o(; 20 I\(’:-% o& t he gcel I. Ais positioned
on a frequencyag%as{%jf S+ AP ASOS 2 A Ybntbr FFefAfcy “¥R Bt t he band of 5
MHz of the celdpiBlisaposit rodedheonliaké r equency raster X*SAraster.
Fig.1l schematically shows spectrum on the
radio communication system of the OFDM scheme having
15 a plurality of bandwidths. In a cell A,
communication of the OFDM scheme is performed in
each of a wide bandwidth of 20 MHz and a narrow
bandwidth of 5 MHz. The narrow bandwidth of 5 MHz
is located at a right end of the wide bandwidth of
20 20 MHz on the frequency axis. Also in a cell B
different from the cell A, communication of the OFDM
scheme is performed using the bandwidth of 5 MHz.
The band at the cell B is positioned apart from the
band of 20 MHz of the cell A on the frequency axis.
25 As mentioned above, frequency rasters are set at
predetermined intervals on the frequency axis. 1In
the example shown in the figure, the frequency
rasters are set at every Araster HZz starting from the
point of X Mz on the left side. A center frequency
30 fa of the band of 20 MHz of the cell A is positioned
on a frequency raster X+2A:aster- A center frequency
fg of the band of 5 MHz of the cell B is positicned
on a frequency raster X+5Araster-
On the other hand, a sub-carrier spacing
35 is determined independently of the frequency raster,
a spacing between frequency rasters is not

necessarily an integral multiple of the sub-carrier



On the other hand, a sub-carrier spacing 15 is determ ned independently
of the frequency raster, a spacing between frequency rasters is not
necessarily an integral nultiple of the sub-canter -3- spacing. Therefore,
even when the center frequency fr of the w de frequency band of 20 MHz is
positioned. on a raster, it can be predi-ded that a center frequency fA
of a part of the band of 5 Mz 5 is not always positioned an a raster.
Therefore, it 1is feared that there is a problemin that a procedure for
a nobil e statisgrthay. walihsredodse tdeen fwleguenty bamd cof Hrddizenayt he

cell Ato conngctyd anha Goyal Enk aRd 3 HQ6essSeregquifed fsor searching for
10 a center frequency are conplicated.” An oh'ect of the present invention

d |
is to provi d@P base"etalioR, T&SToYi1 et'st afNonard 81 Srethod ¢ hat can
make it easy taercosnettetioeacyddwnl iodk ssipghat ¢ fi aheobiehel edmAinicat i on
systemin 15 ' o] L,cat| f i's 181 Ng
any one of%nnrgét %ﬁ %%gg %egggﬁg§iﬁgﬂg.égsgkaégggz'SCL é??ﬁggp ¢ LEM in
the present inventtdhcdatbase t8edts onS 20P¥ ABASPerfordh eotmuni cati on of
an OFDM schenempdddarendbirl @ sication byatsbAagtany aertf efuaket eher
greater than tmo frequengy bands d il ien Ine base station jncludgs means
that transmts a synp%ronlzatlon channel ana a confrol” channel "using 25 a
band that inclaudéswvaléekt endf requaarssdnradrasedr foof sediekinpafdrand

that has apbandwéhheequaktiely HFeatshplhanctliat of a second band. The
control channel includes center fregquency information for %ﬁﬁ%?%fylng a
c

center frequency of the 58c6Rd Sndt ERRERFCER FHE "MVENTT Brding to

the present inventida, ai bage station, a mobile station and a
method that can make it easy to connect to a
downlink signal in a mobile communication system in

15 which communication of the OFDM scheme is performed

using any one of more than one frequency band.

MEANS FOR SOLVING THE PROBLEM

In the present invention, a base station
20 that performs communication of an OFDM scheme with a
mobile station by using any one of equal to or
greater than two frequency bands is used. The base
station includes means that transmits a
synchronization channel and a control channel using
25 a band that includes a center fregquency on a raster
of a first band and that has a bandwidth equal to or
greater than that of a second band. The control
channel includes center freqguency information for
specifying a center frequency of the second band.
30
EFFECT OF THE INVENTION

According to the present invention, in a
mobile communication system in which communication
of an OFDM scheme is performed by using any one of

35 equal to or greater than two frequency bands, it

becomes easy to connect to a downlink signal.



nobi | e conmmuni cati on systemin which communication of an OFOM schene is
performed by using any one of 35 equal to or greater than two frequency
bands, it beconmes easy to connect to a downlink signal. BRI EF DESCRI PTI ON
OF THE DRAWNGS Fig.1 schematically shows spectrumon a radio

communi cation system of an OFDM schene having a plurality of bandw dths;
Fig.2 shows a block diagramof a transmtter according to an enbodi nent

of the present invention; Fig.3 shows a block diagramof a receiver
accordi ng to @aRENDOOEFERE PAfOhle QF esEmtDRAWENGSON; 1) Fi_*. 4 is a
diagram showi ng a mappi ng; examl s, of, & SyNehr anbeation shagnel, £ig 5 is
a di agram show n _prlnC|pﬁ, or éétectlng center of tine band;, ._ig.6
is a diagram P gC ANBBRLICGHIAT oY S AEN eR Anple O5PMa SHHITDI P2 haRfel
Fig.iAis a diagrarshowyng rarkHmewchaiiis pf  operation according to an
enbodi nent _of the present., invention;_ Fig. 7B i,s_a_diagram show ng
operation on a 20 frequgﬁgygaf¥§nﬁ%é%r%?%agtolgﬁrgﬂbgﬁfﬁ%nt of the
present inventioinsmiEtteqg, 8cioprdilocke diageahreiment anfsrite er accordi ng
to an embodi mepte Ofnthenpeesants;i nvention; Fig.9 in a block diagramof a
recei ver 25 according to_an ”Q%g!”ent oi tFe present invention, Fig.10
shows principle for dete&tifng tHE"TehtRtO6F hE95aTu:°FiYy. 19°FLYE di agr am
show ng anot hexccomppnggtexamplentofdithensynfhitori zatdsemichammeht 186 Fi g. 12
is a diagpgm showi ng stild; ;anotiher; gppping examle of {418, sypchroni zation

channel ;

example of a synchronization channel;

Fig.5 is a diagram showing principle for
detecting a center of the band;

Fig.6 is a diagram showing a configuration

15 example of a control channel;

Fig.7A is a diagram showing a flowchart of
operation according to an embodiment of the present
invention;

Fig.7B is a diagram showing operation on a

20 frequency axis according to an embodiment of the
present invention ;

Fig.8 is a block diagram of a transmitter
according to an embodiment of the present invention;

Fig.9 is a block diagram of a receiver

25 according to an embodiment of the present invention;

Fig.10 shows principle for detecting the
center of the band;

Fig.1ll is a diagram showing another
mapping example of the synchronization channel;

30 Fig.12 is a diagram showing still another
mapping example of the synchronization channel;

Fig.1l3 is a diagram showing still another
mapping example of the synchronization channel;

Fig.14 is a diagram showing still another

35 mapping example of the synchronization channel;

Fig.1l5 is a diagram showing another

configuration example of the control channel;



Fig.13 is a diagram show ng still another mapping exanple of the

synchroni zati on channel; Fic.14 is a diagramshowng still another 15
mappi ng exanpl e of the synchronization channel; F.;g.15 is a diagram

showi ng anot her configuration exanple of the control channel; Fig.15 is a
di agram show ng an exanple of scranblingscode by which a control channel
is multiplied; Figal is a diagram showi ng an exanple of scranbling code
by which a control channel is nultiplied; Fic.18 is a diagram showi ng a
configuration exanple of ftihe Iconts o4 chagmely sHeawirld as axdinageamishow ng
anot her 10 con tis %ﬁi@ o] |, ghann is9.20 is a

di agr am show nébg%{ﬁ@ll%%ot er %?P%E?atgl %tr? gxrarrlp e %meﬁe éont rol

channel . Descli“PE)FllB i6dref erence signs 15 MUX nul tipl exi ng unit FFT fast
Fourier transformunit |RERGirvetseafastgkaur iiodianssor exanpll eGofguard

interval i r I in t FERRED
ENVBODI MENT O‘%? %%ﬂ%@ h@oﬁ#%y Mﬁﬁl @%%Rct?ggr%#gé%%ggnggﬁbodl ment of
the present imnveéfticéd,ed synchroni zati on channel is transmtted fromthe

base station to the npbi Igelétpglpg gsurﬂg %a%E Jdangi dtpat includes a center
frequency fA on a_raster . of a § as a bandw dth

. rst % h% d t hat
equal to or gr880¢r HHan ]t%te%‘?m% Selond Band’ cRfPRé’end). Using a
band nea; the center, a Kiont¥%lishandékootrtzat amud@sanehhem frequency 30

informatiom fop speci N2 £eatglef beawency-dA +rOf channel;

Fig.20 is a diagram showing still another

configuration example of the control channel.

Description of reference signs

15 MUX multiplexing unit
FFT fast Fourier transform unit
IFFT inverse fast Fourier transform unit
GI guard interval inserting unit or removing unit
RF radio unit
20
PREFERRED EMBODIMENTS FOR CARRYING OUT THE INVENTION

According to an embodiment of the present

invention, a synchronization channel is transmitted
from the base station to the mobile station using a

25 band that includes a center frequency f, on a raster
of a first band (20MHz) and that has a bandwidth
equal to or greater than that of a second band (5MHz
of the end). Using a band near the center, a
control channel that includes center frequency

30 information for specifying a center frequency fa’ of
the second band is transmitted from the base station
to the mobile station. Since the mobile station
moves to a desired band after obtaining center
fregquency information using a band including the

35 center frequency on a raster, the mobile station can
connect to the desired band without searching

frequencies that are not on the raster.



t he second band is transmtted fromthe base station to the nobile
station. Since the nobile station nobves to a desired band after obtaining
center frequency information using a land including the 35 center
frequency on a raster, the nobile station can connect to the desired band
wi t hout searching frequencies that are+4wmt on the raster. "he

synchroni zati on channel and the control channel may be transm tted using
a band that includes the center frequency on the raster of the first
band and that has a bandW®hét b ysaie st 2datonf c5anhe Isecohdlrand.

Accordingly, the imbilenghakhona calk faishyneepRact iR AW dnknat
irrespective of bandw dths to be used. The s gcgglonl zati on channel
u

and/ or the comttotYthaAnneF &Y “e% T1TSHsTitY e g e ot et BF t he
first band. Actiorsii ngayd 2@di nfhertmatd one tihabdivs ddif fsermentasaccloadi og to the
bandwi dt h, sused, J of CORBUBLERLT O LBk Pen iG] uERD topstine contigh channel .
The synchroni zati on channel may be mapped n the frequency direction at
interval s eaclfaft de?1r18 FREFSE SR cardPer i $plcilid e sGiafdel 6t hef

i Ef or rr}ati on camxhewa%shn];ed be sigedar rTleésSyx{ﬁeheo]Eru][igqtsmmle@h%ani on
channel is not information., tr [ icje an

i nproved. The acrg%{a&gl tlc} aﬁ%&%noal . Cbhea%rg(—ggghggi %% %ﬁmts\/\%l-r%?%%n%lsﬁﬁgl
scranbl i ng code ¢ haltcls mappéd tio-rithebdand t hacoirsdingdes t he center
frequencyign therormstebnok niahe ifd ret £ bandnandcthaldihas w©o bangdw dth equal
to or greater than tggé of th% second band én t wo- di. nensi onal acr.anbl i ng
code that is nppedovlr U58% HE% i TIT bRNG2 ARG e §GA 1% H?Cg‘ﬁ%% ert han
one transnissilon tenerpat emealnelAccordingly, the nobile station can
dempdul ate the control charnel,Wihowt ;- 8WhchihRg sar &) ing godgecafter

synchroni zation is _ , , ,
in the frequency direction at intervals each wider

15 than a sub-carrier spacing. Since other information
can be assigned to sub-carriers where the
synchronization channel is not mapped, information
transmission efficiency can be improved.

The control channel may be coded using

20 two-dimensional scrambling code that is mapped to
the band that includes the center frequency on the
raster of the first band and that has a bandwidth
equal to or greater than that of the second band in
two—-dimensional scrambling code that is mapped over

25 the first band and equal to or greater than one
transmission time interval. Accordingly, the mobile
station can demodulate the control channel without
switching scrambling code after synchronization is
established.

30 Basic control information that is
transmitted using the band that includes the center
frequency on the raster of the first band and that
has a bandwidth same as that of the second band may
include control information common to any mobile

35 station using any band, and control information that
is transmitted using a third band other than the

second band may include control information specific



est ablished. 30 Basic control information that is transmtted using the
band that includes the center frequency on the raster of the first band
and that has a bandw dth sanme as that of the second band nay include
control information common to any nobile 35 station using any band, and
control information that ,is transmttedusing a third band other than
the second band may ' _ -nclude control information specific I- to a
nobil e station that uses the third band. A nobile station according to an
enbodi ment of tdea pneséht shedntdrontharc| wdes: threand inchatanra@cei ves a

downl i nk signal transm theglo%gilrégd%%@@%/ogngcggrgq% | 4 pr greater than

two frequency bands; neans that ects a synchronization channel and a
control channéi™ieanafitt 8d FIEmRE PRt $PEENGACHsIAE i Bahd TRAPS
i ncludes a centtest feeqiiepcy aomicawriastlersbfnalf itrsn dvaind eddushay has a 10

bandw dt h equ o] e r. .t S d ; t hat
extracts cgnt :Arn r%ﬁ%e%%yg '%r? o:{ﬁgté%%?%%%éfhgﬁgglnﬁﬁ%%ﬁgﬁ% and
means that cHYeS’ alFREGUERRE BEHEEFoF ReBEnFRAG d itghat cheebfding tc

the center freguengycbateonatdrhndb Erbedinmentdlk fong.2 sehematical |y

shows a transmtter according gaonén%ﬁggoghnggt of _the Present i nvention.
e

The transm tte?'t‘gl‘%l??p}lééﬁgy apr ovid a aséiesstaatcl’eonteﬁ'he transmtter

i ncl udes a nulifpiesnay 20 @ninagivix)ofor milksitplexichgnd apsatsBRenadat a

and a syneghrofizahi @enpah@rn.c At Fide okt konperfor mngs avehse fast
Fourier transformon the mul tl\_\[ﬁ/ﬂ exed ~data, a_gu d interval adding unit
I--"0o

(G) for addi ff2ad7 gliGRE S M@ vA =t G S gRA ATt $he i nverse 25
Fouri er transfionfohastbeen fperf ormedconbdollatédnyel; and means that

changes a frequency band for receiving a signal
according to the center frequency information.

15 [Embodiment 1]

Fig.2 schematically shows a transmitter

according to an embodiment of the present invention.
The transmitter is typically provided in a base
station. The transmitter includes a multiplexing

20 unit (MUX) for multiplexing transmission data and a
synchronization pattern, an IFFT unit for performing
inverse fast Fourier transform on the multiplexed
data, a guard interval adding unit (GI) for adding a
guard interval to a signal, on which the inverse

25 Fourier transform has been performed, modulated by
the OFDM scheme, and for outputting symbols to be
transmitted, and a radio unit (RF) for converting a
signal format of the symbols to be transmitted to a
signal format for transmission using a radio

30 frequency.

Fig.3 shows a block diagram of a receiver

according to an embodiment of the present invention.
The receiver is typically provided in a mobile
station. The receiver includes a radio unit (RF)

35 for converting a signal received by an antenna to a
symbol of a digital format, a guard interval

removing unit (GI) for removing the guard interval



the JFDM schene, and for outputting synbols to be transmtted, and a
radio unit i,RF, for converting a signal format of the synbols to be
transmtted to a signal format for transm ssion using a radio 30
frequency. Fig.3 shows a bl ock diagramof a receiver according to an
enbodi nent of the present invention. Thegteceiver is typically provided
in a nobile station. The receiver includes a radio unit (RF) 5 for
converting a signal received by an antenna to a synbol of a digital
format, a guarfcdmtereakympedoviongpuimitt (&h) efdecrteneyisigntdie, gaardT

interval fromihe sygboleteoubinly Alseffegtiue SWmQns & FJn thBit for

perform ng fast Fourier conversion on the _data of the effective synbol to
per f or m nodul &3 'ch Cof tPRe SOEBASCfentY™RRY &°cHEFEIHT diP et EEPBNn unit 5
for cal:::ul atahgcicor 0&8DHt isah doet,weerd t hiecdatra 1 anddul ateeite ¢ i dheuOEDM

schenme andsa Pff:deéﬂ%’ﬂ‘é@i@y%@}rf’éﬂ%@{bﬁniﬁ%@%ﬂ A dc?z%]tegt. a

correl ation peak. Fig.4 sho mappi ng exanples of a synchronization
channel that i@%l@gaﬁekédtihﬁ tQ%EUM 19° BeTei ﬁpéxian@nﬁ%%t%ﬁ&meiﬂn Fig.....
The base statiomandohheafBbin 6 5dad +ONt 6adepRIFtoran €OFFENA€abNOR Ik . any
of various w de and narr Qw fr4eastf}enc bagﬁs and ttle exagrpge shown in the

figure shows mappi ng exarrﬁl'es ofthe'$ %ngor?lxzaa i"on chanhel when 20 MHz,

15 10 M Hz or SYynkrpsigeéd cforchamnebnibaicas onwlt Mheeredhelbasbest ati on
uses a bandw dfih of p20xMHg, urtihe dHARSM Lt ek gQb .t herthases st attanimgps the
data of the s%/n%h ﬁgi Z%E&% cshtgar@,_el ogto entire sub-ca&rigr .OnFor
simplicity, alth ué 488015 ST P sC AP e PERGRT 26 FBIUBY °Ingile
sub-carriers exigtodctealilops lwidd hendi garepwedotequarbey éndls, 4@dshows a
phase of = code.n\Wen, ke SYRCRIPNi zatih onseRannels A GRLSS: Ag
synchroni zation pattern using data sequencé of d,,
examples of the synchronization channel when 20 MHz,
15 10 M Hz or 5 MHz is used for the communication.
When the base station uses a bandwidth of 20 MHz,
the transmitter of the base station maps the data of
the synchronization channel onto entire sub-carriers.
For simplicity, although 40 sub-carriers are shown
20 for 20 MHz, more sub-carriers exist actually. 1In
the figure, each number of 1 - 40 shows a phase of
code. When the synchronization channel indicates a
synchronization pattern using data sequence of di,
dz, ..., dso, the data sequence is arranged in a
25 frequency axis direction and is mapped to each sub-
carrier. In the figure, the number “17, “27,
correspond to d;, dz, .... respectively.
When the base station uses the band of 20
MHz and also the mobile station uses the same band
300 of 20 MHz, the mobile station can easily find a
center frequency of the band of 20 MHz by cell
search so that the mobile station can connect to a
downlink to perform communication after that. When
the mobile station uses a band of 5 MHz whose center
35 frequency is different from that of the band of 20
MHz, following operation is performed. The mobile

station supplies a synchronization pattern of



d" .. d4a, the data sequence is arranged in a 25 frequency axis direction
and is mapped to each sub- carri>=r. Int. e figure, the nunber "1", "2",
.. correspond to di1, d2. .... respectively. Wen the base station uses
the band of 20 MHz and also the nobile station; uses the same band 30 of
20 MHz, the nobile station can easily fiigl a center frequency of the band
of 20 Mz by cell search so that the nobile station can connect to a
downlink to performcomunication after that. When the nobile station
uses a band ofd.3, Mz, whos@é,xcent ethe85céreqliendyn sledidderemtuhiom t hat of
t he band of 2 , ; £ okl owimng rat i LS perf Qg T bil e

stati _c.n supgirllé)e\fflggal{s1 'ﬁtl%%r'grii Z%B;ieo%éiprg?t %a?h g% %5%5,1%%?8.'5.' :Che d25
to the correl &%ohl8efeRiion Gt JHowh FASFFGRE.S By RAMYSH, Tas°Ehown
in Fig.S, the tm®bbkedsbat 2onMan detleet cbheetantiem fdeguentynf Anakt t he

band of .205N"'§:e%%‘§rﬁ8r!:%' ghan det ect i on Ukt 5 .rJhOi:f@ilq r{:ﬁlea“ on
cal cul ation by shifting the phase between tﬁe received signal and a
replica of thehayacheene2at ithe ciremeyedl1siggat, and a repdicasgfthat a
rrquenCy byI Mﬁ@héphﬁh@@wﬁla&tﬂ% M@éﬂﬁ%eagb,ﬁcﬁﬁ,ts..,?ﬁékl ) g@tanctaeg..
n the correlation calculation, even whe ey ar i spl aced_on y
one subs oar 11 of - SOPRECUoPrel'atiGh Vet UECbbEGRES Bmald S ACKOR AN ATl v, > the
center of the band tandbkéedétestt edlactheatekye lAg itdre syhechiahiizati on

pattern, EU(K%$e§egH€BC%heﬂ3HfEP@ﬂ§p§866@n@%ryﬂbﬁt8ﬁé ¥ahlQus- Sseguences
can 15 be used. This |§ because it iS only necessary that a,Begk can be
obt ai ned and theepSeF IR ‘ol b L 1USREFPIES 5P edert orF RGTCoPPelat i on

cal cul ation. thethenpeesernt tthamded tcanabeeldetwhered aacobrhéedtyat i on
using a band of 5 5; Nk SLendes,; 20 Pandutdihs of B0 M7z, sdQuMizeand 5 Mz
are prepared _

Gold code segquence and other various sequences can

15 Dbe used. This is because it is only necessary that
a peak can be obtained and the position can be
identified by performing correlation calculation.

In the present example, in a cell where a
mobile station using a band of 5 MHz resides,

20 bandwidths of 20 MHz, 10 MHz and 5 MHz are prepared
so that the mobile station can use any of them. 1In
addition to that the base station can perform
transmission by mapping the synchronization channel
cnto entire sub-carriers as shown in Fig.4(1), the

25 Dbase station transmits control information for all
users (common control channel) using a band of 5 MHz
centered on the center frequency fp as shown in
Fig.6. As described being related to Fig.5, a
mobile station using the band of 5 MHz can also

30 detect the center frequency fa, and the mobile
station can properly demodulate the control channel
transmitted using the band of 5 MHz centered on the
frequency fa. The common control channel includes
center frequency information that can specify a

35 position of a center frequency fp’ (that is not
normally positioned on a raster) of the band of 5
MHz that uses a part of the band of 20 MHz. The



so that the nobile station can use any of them Tn addition to that the
base station can perform transm ssion by mappi ng the synchroni zation
channel onto entire sub-carriers as shown in Fig. 4 (1), the 25 base
station transmts control information for all users (comon control
channel) using a band of 5 Mz centeredign the center frequency fA as
shown in Fig.6. As described being related to Fig.5, a nobile station
using the band of 5 MHz can al so 30 detect the center frequency fA and
the nobile staﬁﬂmr(ﬁmeqm®@eylyndemmMﬂﬁumamMp tmoﬂudb dhernetation

transmtted u %%aatr%rp? ‘foér%ec%r}tq{equ R ;r%ggggcxrfo% The

common contro TlUdes” center tion that can
specify a 35 tﬁrd‘rﬂ%n%ycém%? ?P%qﬁé‘ﬁé‘?rﬁA‘f“(% r%%am@ Rot TRGrmally
posi ti oned onmabumﬁeﬁﬁatﬁohheebaﬂdla&d% ME thahoHsesnaredart of the band

of 20 M. Th%h %%{enj»%gédér%%ef@%%te’}foﬂﬁﬁ% ﬁXPE%%%n‘éCE%&PfOWB“O”

i ndi cati ng how f: requency requency fA on
t he raster, f@:djés@etrﬁpl% frpguepeli |Séms‘{haﬁsmeﬁemdahat &8 &ife Wokon

]g:ontrol 5 chamﬁ@oh r@@%héﬂgmagtl@r sfwcﬁguemym@f Q'}”HTSBIOZ%:S wafj usts a
requency synt eS| er_in the, radi S a e uni t wn in
Fig.3), so as 0 "Hdjust %ﬁgtsgnfﬁr tkha(en%a%ﬁ E§Sf &gzMﬁfceelcee?‘i t he
nmobi | e statiortiteo m¢i@ll¢equeheymf to twtéretzhamcyl(f;\t’he robi ¢ e Shattl,on

can CO”“UP®Cak%éiﬁ%ﬁfﬂ&h§88€hona@$ﬁfﬁbﬁm&@18§tega dMH%téﬁgnﬂgﬂthe right
end of the band of MHz . shows 2 flowchart of oper atlon

according to éﬁdermb?jl%bh? Bisl?‘ﬁe predertd hvent Pon 15 g0 7ARd
schemati cal | y tsteovisarad sbfuabdi ®Hzi.n whi ch the nobile station connects to a

downl i nk according to tpggf_ haw, 1 AR, OREr @&t L 0, exanmplse oip%xdaeéféﬁ bed by

according to an embodiment of the present invention.

15 Fig.7B schematically shows a situation in which the
mobile station connects to a downlink according to
the flow. An operation example is described by
referring to both of the figures. A control channel
and a synchronization channel are transmitted from

20 the base station using the band (central band) of 5
MHz including the center frequency of the band of 20
MHz. The control channel and the synchronization
channel are configured to have a pattern common to
any mobile station regardless of bandwidths to be

25 used for communication by the mobile station
(regardless of bandwidths such as 5MHz, 10MHz, 20MHz
and the like). 1In step 1, the synchronization
channel and the control channel are transmitted from
the base station, and the mobile station receives

30 the synchronization channel by performing cell
search to establish synchronization. In step 2, the
mobile station receives the control channel and
demodulates it so as to read frequency information.
The frequency information includes information on

35 frequency band assigned to the mobile station (such
as shift amount between central band and band (use

permitted band) permitted to use). The frequency



referring to both of the figures. A control channel and a synchronization
channel are transmtted from 20 the base station using the band (central
band) of 5 M1z including the center frequency of the band of 20 MHz. The
control channel and the synchronization channel are configured to have a
pattern common to any notile station regardl ess of bandwi dths to be 25
used for communication by the nobile station (regardless of bandw dths
such as 5MH2.,. 10MHz, 20MHz and the like). In step 1, the

synchroni zat i cmfchaanébnand yt hencClonte oba shannel iare inrfansmtied from the

base station, Jfar&ﬁj I:Q&Hgblt'h%ts%‘%}éh%‘aﬁ&%& S %Otth%e SYCh onb gagi;on

channel by per search to esta synchroni zation. In step
2, the nobilelSRhei bﬁ PeteitFES T2 tont r 61 éﬁ&ﬁnél dME TRMDHBI ates it SO
as to read fregueﬂﬁynlaﬁgmmws(y1fré&ﬁbﬁtgqﬂemcyedﬁxﬁﬂﬁﬁi@ﬂghambudes

information o n ey (such as
shift am)ulr%t betaéwaee% B‘gglt%b%;gtfﬁ%gbgggE?Etseg er %t%%{?% permtted
to use). The f¢1é%|@@ﬁéyspt asj Hordraidn Fa§ Paedu rba%cémwawéhlon

i nformation Imﬂtéattagtt hadhé %m@r@%eghlah he a8 1adsa20 Mz (this is
Rot essenti al) e .nobi | statiaon agc| 4§Da frfﬁuenc%é for
t

recei vi ng S|gn%?%mPBlgaglﬁgn&ﬁﬁQQn%?%duFS BSETegord by & ESHt Fo
channel so as bandhadge wHe “batitk f oforoananpéati-on.As Afemtichat, the

nobi | e st 3k Onaéé@ét St@l@t %em&@&éﬂey%gngft 'E%eu%%rﬁefam t} £dqband
(having a bandw dt MHz, far tioned 10 above, the

center frequenty Pﬂséftlfjl‘ﬁ?dcé’rﬂ rdte bﬁ?ﬁg}geirs ﬂ?b]stl ttl gfF®hthe raster, but
the center frégaeneyclaf,of otfthehuserperpethédtbantans not netecessarily

posi tioned on EQEEE§§E§ﬁy-Hggfgcgﬁéd'gn %ﬁen9£mﬁﬁ§y th@ﬂeEQ?ong”ﬂ%

station detect
: is not easy that the mobile station detects the

15 center frequency of the use permitted band without
the above-mentioned frequency information. Any
mobile station can easily detect the center
frequency on the raster of the central band and can
demodulate the control channel. Thus, the mobile

20 station can easily shift the center frequency of
communication to a desired frequency that is not on
the raster.

As shown in Fig.7, the mobile station that
uses 5 MHz detects the center frequency f of the

25 band of 20 MHz first, and receives the common
control channel that is transmitted using the
central band of 5 MHz. It is necessary that the
base station prepares such a control channel as
transmission data and adds it to the synchronization

30 channel to transmit them to the mobile station under
the base station. The mobile station moves to the
band of 5 MHz on the right end that is permitted to
use according to instruction information of the
control channel. After that, communication is

35 performed using the moved band.

By the way, in the examples of Figs.2 and
3, although the synchronization channel is



15 center frequency of the use permtted band w thout the above-nentioned
frequency information. Any nobile station can easily detect the center
frequency on the raster of the central band and can denodul ate the
control channel. Thus, the nobile 20 station can easily shift the center
frequency of comunication to a desiredifxequency that is not on the
raster. As shown in Fig.7, the nobile station that uses 5 MHz detects the
center frequency fA of the 25 band ct 20 MHz first, and receives the
comon cont r aduchamhekethatidi siemaltsip t¢eddusnnghehe recpreray band of 5

Miz. it is necessary, tllﬂﬁﬁtg.?@textl@%e a%cf‘t&é’rﬁum%%%%n%“%ya gont rol

channel as transm ssion data and adds jt to the synchronizati on_ 30
channel to tr&fsht PTFREm Po2t e MFoli 972 S af F oARGHEer ? tHHed had e’ alt on.
The nobil e stathiion heveschaskthet hemd:miySné/bléseartyheHaQMh@rrdobhaé IS

perm tted P&HOEQh“Qett%dt”SéHéJC%%r‘?P%%”E?r 1€ CLQ Lrol

channel . A?ter t conmuni cation 1S orne u5|ng the nnve band.
By the way, | RtheC@RafplesUsR T §d1® @t 8l §hERGSGh the synchroni zati on
channel is -12- mul tkphbexedeanrd 2denul ti pl exed in the frequency donmain,

mul ti pl exi ng and denul ti |6XHQ9 Ry, §ho£§rforn§%15%b%xaé§ie %g QP
i i 's"o t hat

shown in Figs.8 and 9. APS Ti's because” cessary
nmobi | e 5 statiswrnechanodéeest orheheantel - of Buhe bandhﬁ 2miEe afd can

denndulat@othq;ggnigola@@a@@@h &H@WEQé@PEEa@hoﬁl%dd)ﬁﬂéibﬁﬂoms a mappi ng
exanpl e of the nchroni.zati on channel mpl.e of 10 Fi q. 10,
O et e O S AL T o Bl e BB ol 0 10
MHz, the nobils€tation has a capability that can use a band of 20
MHz. In this case, the mobile station cannot
perform communication using the entire band of 20
15 MHz. As shown in Fig.4 (3), the base station
transmits, to the mobile station under the base
station, a data sequence having 10 pieces of data
such as dig, di7, ..., dzs that are a part of the data
sequence of 40 pieces of data as a pattern of the
20 synchronization channel. The mobile station
prepares the data sequence of 40 pieces of data such
as di, dz, ..., dgo shown in Fig.4 (1), calculates
correlation between the sequence and the received
signal to detect a peak position. As shown in
25 Fig.10, the mobile station detects the center
frequency fp of the band of 5 MHz to establish
synchronization, and receives the control channel
transmitted using the band, and ascertains that the
base station can perform communication only by 5 MHz.
30 Which band the base station uses for
communication may be announced by the downlink
control channel, or it may be determined in the
mobile station as described in the following example.
As an example, the mobile station derives three
35 kinds of correlation values as shown in Fig.10. A
first correlation value is a correlation value on a

data sequence of dig ~ dzs near the center. A second



station has a capability that can use a band of 20 M1z. In this case, the
nobi | e station cannot perform conmunication using the entire hand of 20
15 MHz. As shown in Fig.4 (3), the base station transmts, to the nobile
station under the base station, a data sequence having 10 pieces of data
such as d16, d_?, ..., d25 that are a partzof the data sequence of 40

pi eces of data as a pattern of the 20 synchroni zation channel. The nobile
station prepares the data sequence of 40 pieces of data such as dl, dj;
,»., €00 showréonrélgtdoplyalead cid & esorceirnelian omlbet weenatietsequence

and the rece §Q%uéxl&8@aloft% ﬁe.t qel i‘np%?,'&o%osdéﬂﬁni\lé\g E%ﬁ‘a e?cf Fi 9 10,

the nobile stati etect's the cent requency f ban
to establish SyntRfofArzat SGRUCAIP retefes fhe %%ﬁ%r%b%ﬁ&ﬁﬁ@lr'
transnitted usimg ahehbaﬂd,coacrtcbmmmmammbhats tahe-ohaskasi@hi oalaan

perform cogmu %ga{hgndgglay unced %§0?]ne~i ?%?Qg t he base sﬂ; tion uses

for communicati on nay be an contro annel , or
it may he det e¥®¥hed-i nFefe expoi e s‘t”a@ﬂoﬁhésbééﬁrﬁtb?e‘ﬁl@h the f ol | owi ng

exanpl e. As a%ﬁgﬁbﬂmtkth@@Qrﬁﬁﬁ@ﬁiQé‘tﬁ!@hl @S iy ee B3by ki Rdsnef
correlation v;lPueg ag %tﬁo Fltﬁga ﬁ rst correlation value is
correl ati on valtue ata@%zq Jn}é% bFed18O VEe L HEACTHE CRATR e’A
second - 13- coseaehablforahwalfuefsst,a gotpetatindn thdlnske @yrze Hat aonsequence of

d;,, d30 in Wh&&fuggtHn®ﬂ$%%é§€éa§£ﬁg stQet Re data sequepeeeof dney d2
near the center, and a third correlation value is a correlation value 5

on the data seﬁﬁ%néésﬁf S&latl%ot’bé\l/‘é?mﬁﬁé EREI 15 é’ncrkbrg‘?rbhza?bi’nexarrpl e,
when the base shahhen utsriansmie bdved syAchOonbzatd orsiodwamneh. only in the

band of the N*Fig[K?ZBhe€ﬁ¥n¥%f§¥n&899glg{§%%!%@lue is smaller

than the second correlation value, and the size of

15 the second correlation value is almost the same as
the size of the third correlation value. The reason
is that, the longer the data sequence is, the larger
the peak of the correlation value is. In addition,
when the base station transmits the synchronization

20 channel using the entire band of 20 MHz, the first,
the second and the third correlation values are
obtained in order of increasing size. Therefore, by
calculating the first to third correlation values
and comparing them, the band of the base station can

25 Dbe specified.

[Embodiment 3]

Fig.1ll shows another mapping example of
the synchronization channel. As long as
synchronization is maintained in the mobile station,

30 the synchronization channel is not necessarily
inserted into the entire region of the band that is
used. In the example of the figure, the
synchronization channel is intermittently inserted
at every two sub-carriers in the freguency axis

35 direction. In addition, the synchronization channel
may be inserted not only in the frequency axis

direction but also in the time axis direction as



each of the first, second and third correlation 10 val ues indicates a sane
si ze of peak. However, when the base station transmts the

synchroni zati on channel using the band of 10 MHz as shown in Fig.4 2',,
the first correlation value is smaller than the second correl ation val ue,
and the size of 15 the second correl ationp.val ue al nost the same as the
size of the third correlation value. The reason is that, the |onger the
data sequence is, the larger the pea:. of the correlation value is. in
addition, wheshébhe baseist.avi.on Adwansy) t sinthe agychyond zatd dnc28 channel

usi ng the enti re Iggg}gegf ét J ne t(pae Hé?% t tt}%l%%c%de and third

correlation va ues inéreasin:size. Therefore,
by cal cul ati ngyt®erPRise tHOT mhamw réﬁaﬂpén l@éle&etsedrariﬂa}é@hﬁﬁrl ng them

}:he tﬁmdhof t@n@%ﬁ@ sFaki r&hc‘zajhlﬁéth@nseﬁana@l Icaed bd Em@sjtgantoB] As
g SNno anot her mapplLn 1 nc roni zati on channe

long as syncht olﬂﬂr%wnafm%fﬁa el R A P DS 88 e
synchroni zat i onachannsl bies imptr gvecssarily inserted into the entire

region of the band that g SRS oddythE-XaMphe %aﬁﬂh%&'lgélf‘éerhh%f
synchroni zatio channe i _ntermttentl mserteﬁEi g% every two

sub-carriers i ?h@YPFgcﬁlﬁ’Qr’r@ff‘%% SEAFRFecPPEN PY I$Bh, the
synchroni zat i onccbadhely tray Hee ba‘rscdamiédhnehp@rmlr)tadﬁ ntmetmeeqaéﬂlcyoarxi S

direct i on Bt snes0uLByLlG Liam gl sndirestian os a.stouncioaflads

Anyway, S|nce anot r si can mappe carriers to
synchroni zat i of %ﬁlaﬁnéﬁmd@mhwrﬁ%ﬁ%ae ﬁfﬁﬁﬁleﬁg %ﬁﬁ&ew of the
synchroni zat i opagbhabgelvhaam bed imbhelet etSta o HapmmammuUNt so t hat

i nformation tr@@%ﬁh%i Q%ion as shown in Fig.13. In this case, as

described in Fig.10, it may become difficult that

15 the mobile station determines the band of the base
station. However, from the viewpoint of equalizing
cell detection accuracy irrespective of bandwidth
that 1s used, it is desirable that the band to which
the synchronization channel is inserted is common.

20 Fig.1l4 shows an example in which, the
synchronization channel is transmitted using 5 MHz
when a band equal to or greater than 5 MHz is used,
and mapping of the synchronization channel is
different according to bandwidths when a band

25 narrower than 5 MHz is used. If fairness of cell
detection accuracy 1s required even when there are
significantly wide and narrow bands in bands that
can be used, it is feared that enough cell detection
accuracy cannot be adequately obtained when using a

30 wideband. The reason is that the synchronization
channel configuration of the case of wideband
becomes largely different from optimum one. In this
case, by adopting the configuration shown in Fig.14,
both of the cell detection accuracy and fairness can

35 Dbe considered.

[Embodiment 4]

Fig.15 shows a configuration of a common



rate can be inproved. As nentioned above, the mapping pattern of the
synchroni zati on channel may he different according to the bandw dth
supported in the cell, or 10 the synchroni zati on channel may he
transmtted using a sanme bandw dth near the center regardl ess of the
band by which the nobile station perforng s-communication as shown in
Fig.13. In this case, as described in Fig,i0, it may becone difficult
that 15 the nobile station determ nes the band of the base station.
However, fromddret mo ewpbenhedf tégualizidgt feebhtdétreat itdre acoumacy

|rrespect|ve Qﬁﬁgﬁﬂgﬁ‘QBanEHa%rkﬁnysﬁg Fiétbs desirqpl e that the band to

whi ch the synchroni zati on channel I nse is comon. 20 Flg 14 shows
an exanpl e i n G ChIUFABIOBy RERFBHIZ 4T ohi8haAneP is 15akaw$t@d fsing 5
MHz when a bandzeumat ie ohegmgaﬁﬁgrthm@lﬁd&Htcbauﬁﬁﬂi1nfwmhaﬁpphng of

the synchrgni zat O?%fhéggﬁﬁhﬁidﬁigiﬁfﬁﬁ cgrding %p a %Qs when a

band 213 narrower alrness 0 ection
accuracy is refiir@dteveRanfer’t herdlare Téﬁghﬁﬁt@QHQ%ﬁWW@% and narrow

bands in bandsidf@tma€aBnbe nésedied tcérstégaf@dthéaﬁcﬁmq&mrz@ﬂ!Loﬁlet ection

t tel bt d d. Th
eason 15 Lhat TRECRyhaRT GRIZITIGN Chahnel EBRPEGOY At 1or of "Ehe case of

wi deband becoﬁE@qmangelﬁAdaﬁﬁem@ﬁtdﬁnﬂﬁxmﬁrﬁ@ueone fkh ©oifi $hecase, by
adopting tfe O&maggeabbous%@om 1 £18eddna Bably aindihe cebbrdet ection

accuracy and fajrness can onsi der ed Enbo nt 4' Fig.15 shows a
configuration ©f9&S CBFhTEﬁecéﬁ‘tW Ckﬁarfé%n%?cPhQ%lF@ %3@?%@ fromthe
common contratedhadaek shdwrniat Frg. @ thet hentoaif i gufathaniexafplre of
Fig. 15, a fir%&lpaggegg gnd control information for users using a

band of 10 MHz are transmitted. The former

15 redundant information is represented as redundant
bits derived according to various algorithms of
error correction coding that are performed on the
control information. The latter control information
includes center frequency information and the like

20 for users using the band of 10 MHz. 1In a third band
that is both sides of the second band, control
information and redundant information for all users
and control information for users using a band of 10
MHz are transmitted. By transmitting the control

25 information and the like by dispersing it according
to bands used by the user, transmission contents of
the control channel can be changed according to
classes of the mobile station, for example.

[Embodiment 5]

30 Scrambling code specific to a base station
may be applied to a control channel and a data
channel that are transmitted from the base station
in addition to the synchronization channel. In this
case, 1if scrambling code is set independently for

35 each bandwidth used for communication, processes for
the mobile station to decode a control channel after

synchronization is established may become



MHz that is the center includes control information 5 for all users and
control information for users wusing the band of 5 MHz. The latter control
information includes center frequency information indicating relationship
etc. between the center frequency fA and the center frequency fA of the
10; band to be used. in a second band thatgis both sides of the first
band each being 2.5 MHz, redundant information of the control information
for all users and control information for users using a band of 10 MHz
are transm ttedomphechoedsr IS5 riggeindaatentf ematdiorents, represeitied as
redundant bi teoger kyedoacoardiay §0iNgr bQUE RGN IdAME Of £ CREOL -
xrection coding that are _perfornmed_on the control 1nformation. The |atter

control inforndtPeRsirRaludedcett bt fedtiefc PaaHr et BRdaRETERE | i ke 20
for users usingnthéenbahed @htlidrdHzeglonaotthithet bardd ¢hak0i KHbhot h si des of
t he secondc:band, control -.inf i on r.e nt info I f al
users and5control inforggt ﬁﬁgpgélgsggggﬁgi%gQgﬁgg%dggféggEb%atogie
transmtted. ByCERBRIM C99fy he"tbRbr 8l c2ntinsflordhatonl anddt &S i ke by

di spersing in agger disnghulttd dlansls. used byet Redigere $HansNiasicdR contents

of the controkicGagnelﬁxyhfméggag eg a%c%r@|1 to chgsggg_pf_the nobi | e

station, for exaﬁpFef t[éhbod?nen% gi 30 gCra i Ny Code Specific to a

base station @ayrberappin édie of peeoancol dilrantelomaming dasambedannal t hat

are transnidg t edhtr envlehey shase stat i Ongeien raddidiofe o 418¢ 8xnehroni zation

channel, in this  case, if scranbling code is set independently faor 35

each banduwi di h*§BBA FoP Coritit G2t ofl, PEFGEesed T or b RaoRBBTe "6t 4L i on

to decode a coatrbl ochameln after frsynehcgniazaits ohi rscesvabl i shech may

beconme 16- the base station transmits the control channel and
the like using the entire band of 20 MHz, the

15 control channel is multiplied by the whole
scrambling code, and is transmitted. When the base
station uses only the band of 5 MHz, scrambling code
mapped toc the band of 5 MHz including the center
frequency fp is used. When the base station uses

20 only the band of 10 MHz, scrambling code mapped to
the band of 10 MHz including the center frequency £,
is used. Therefore, the mobile station can
demodulate the control channel without switching
scrambling code after synchronization is established

25 so as to be able to connect to the downlink easily.

The two-dimensional code over the entire

band of 20 MHz and 8 symbols may not be a repetition
pattern shown in Fig.1l6. Fig.1l7 shows a case in
which the two-dimensional code is prepared by a

30 series of data sequences which is not the repetition
pattern. Also by using such two-dimensional code,
effect the same as those above-mentioned can be
obtained.

[Embodiment 6]

35 In the first embodiment and the like, a

minimum bandwidth of a use band of the mobile

station is 5 MHz, and the synchronization channel



conplicated. in the present enbodi nent, scranbling code is determ ned
using an entire or a part of two- dinensional code defined in a

predeterm ned period and in the entire region of the band of 20 MHz.
Fig.16 is a figure show ng an exanple of scranble code by which a control
channel and the like is nuati-plied. |Inihe exanple shown in the figure,
t wo- di nensi onal code covering 40 sub- carriers in the frequency direction
and B synbols in 10 the time direction is defined first. Adjacent synbols
are shifted i mrphaskes byooheosulshearrd erangt hrasach tdteherus g he frequency

axis directioncWen Lhggbasge SStM?H on f5RaRsALLS (Hhe s%H{EH:%nEQQE‘BSh and

the like using the enti re har d 20 MHz, the_.5 control channel
nul tiplied by THWRbI 8% séf“&n‘[ﬂqrﬁgf%d%ha%ﬂﬁl gy @r?srﬁlf"’tre%f“lW’l%H t he
base station ufsm;g oaﬂl pahhe ibamd cafhdr Mizansér ®El.i ngrcodes empppdet o t he

band of 5 i ent_er n the base
station uses 20}{](?)w ?ggt% ? 3 f ﬁ&qygg%éw%éf %Shlés bn%%%ed to the

band of 10 M—|zStiE|*f’e1r9’a| A§ t1h85cé4ﬂ7err 3R@qhBRCFEMATE S RRRY. I1Thér éP8HE - t he

mobi | e statioret@nl odeppdukdtie:t heo congl ob channgl i RoNt eaBoHG ey,
scranbl i ng code afterds¥t%chr oni z zat 'tohr# s¥§stabl [ shed 25 dgé to be abl e
Ak WO- e

inim fl W
to connect to Lh downli eaS|I IITEHSI ona over t he

entire band ofh@0c®piEzeandss 1352{&9’61% naifﬂnetidbél@nrreéétlwpmlnpam ern
shown in Ebg. 146he FegnEig %&@W&@% DNesWBhehnt e tﬁvmggdlﬁ@néhenab code is

Pat Cor . Al so By ePhg: K1 ﬁ%%??fe‘ie”c%%a 88T Y bt PhetohRE e
t hose above- nemfi bn2d Wén bed gbtemedal[ Erbddioferit M}z 35 in the fi rst
enmbodi ment anqAéggrBEKSiyg fairness among mobile stations can be
considered while providing effect of wideband
15 (improvement of gquality of control channel and the
like) for users using a bandwidth equal to or
greater than 5 MHz.
As mentioned above, preferred embodiments
of the present invention are described. But, the
20 present invention is not limited to these
embodiments. Variations and modifications can be
made within the scope of the present invention.
Although the present invention is described by
classifying it into several embodiments for the sake
25 of convenience of explanation, the classification
into each embodiment is not essential, and one or
more embodiment may be used as necessary.
The present application claims priority
based on Japanese patent application No.2005-174399,
30 filed in the JPO on June 14, 2005 and the entire

contents of it are incorporated herein by reference.

35



m ni num bandw dth of a use band of the nobile station is 5 MHz, and the
synchroni zati on channel -17- and the control channel are transmtted using
a central hand of > MHz. However, the synchronization channel and the
control channel may be transmtted wusing a bandwi dth other than 5 MHz. In
the exanple 5 shown in Fig.18, a band usalle for the nobile station is
1.25 MHz, and the central band is 1.25MHz. Fig.19 is simlar to Fig.l5 in
the fourth enbodinent, but is different in that the m ni mum bandw dth of
the center is 1.25MHz. In addition, byCk®dmsning 10 the configuration
exanpl es shown in Figs.18 and 19, the control channel nay be transmtted
using a band of 1.25 MHz and a central band of 5 MHz. Accordingly,

fai rness anong nobil e stétl8n§a§§nﬁﬁ?t%%%sW%é?@HmWﬁﬁléﬁﬂﬂﬂﬂ%ﬁ%ﬁl%ﬁfect

of wi deband 1%f idfprevenegonafil Cfut@lqdamﬂj €ont sobnchannelplaaxtitidie ' |i ke)
for users ysin n | r han i oned
above, pre?errg) IQ o%?hg%? %QQ% (%é%l%%nge%ﬁéght% n§§¥§%%esc¥n§ % But ,

the 20 pr eserﬁflwlé?ﬂlléﬁ Pg @éteamerﬁ t@aar@otwne%e@wmmé@ﬂ%dsx/an ations
and nDdIflcathQﬂﬁpﬁﬁngQ made within the scope of the present i nventi on.

Al t hough the present invention.i escribed b cla sifyin into
several enbodi nents for™FAES s&@@&2%§ﬁn%%ﬁ5§n¥eﬁ (ﬁ&ﬁ%ﬁ%ﬁ? t he
cl assificatiorrhamtel aaachaerbodinrentchannet esseqtmabauﬂthmE or rore

enmbodi ment gmay; he) uged 8sc-BEERSSE e g ldiec Pr @ﬁeat raRRld,cals op £l akps
priority based on Japanese gﬁtent applicatjon 2005-174399, 30 filed

in the JPO on PRAfE 329 5865 2FF thf BVt tEoﬁH@ﬁﬂs‘%ﬁ 9% %ﬁ%@FﬁEorporated
herein by refettemcetha850f a second band,

wherein the control channel includes
center frequency information for specifying a center

15 frequency of the second band.

20 2. The base station as claimed in claim 1,
wherein the synchronization channel and the control
channel are transmitted using a band that includes
the center frequency on the raster of the first band
and that has a bandwidth same as that of the second

25 band.

30 3. The base station as claimed in claim 1,
wherein the synchronization channel is transmitted

using the whole of the first band.
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4. The base station as claimed in claim 1,



-1C) CLAIMS 1. A base station perform ng communication of an orthogonal
frequency division multiplexing 5 (OFDM schene with a nobile station by
using any one of equal to or greater than two frequency bands,
conprising: neans that transmts a synchroni zation channel and a control
channel wing a band that 10 includes a c_q]rg_er frequency on a raster of a
first band and that has a bandw dth equal to or greater than that of a
second band, wherein the control channel includes center frequency

information farmspechfyhagsgneeneri zalbi b egHeney 10fi o hesseeondn band. 20

2. The base st@ti on_as cl.ai n’e% in clam 1%rv\é\/?er ein.the ds%nc roni zati on
m

channel and the TORITO d%ﬁgﬁnellonaraet tjr%th gdeﬁsclhnd“a fand ¢ haf

includes the venterrfiequereyrio the raster of the first band and that
has a bandw dth sanme as that of the second 25 band. 30 3.. The base
station as_clainmed in claim1, wherein the synchronization channel is
transnitted usi ng the whole of the first band. 5 The base station as
claimed in claim1l1, -19- wherein the synchronization channel is mapped in
the frequency direction at intervals each wider than a sub-carrier
spaci ng. The base station as claimed in claim1, wherein the_control
channel is coded using two IediGfeisi Ohaliser afblGlig el ? hat2i® dapped
to the band tétedrénsl udes cohe eantetafneguescycard hesin@astes—-of the

first ban?oanqjﬂhgﬁsygﬁaﬁ @%?QMﬁﬂfhg code that is mapped to the
band that includes the center frequency on the
raster of the first band and that has a bandwidth
equal to or greater than that of the second band in
two-dimensional scrambling code that is mapped over
15 the first band and equal to or greater than one

transmission time interval.

20
©. The base station as claimed in claim 1,
wherein basic control information that is
transmitted using the band that includes the center
frequency on the raster of the first band and that
25 has a bandwidth same as that of the second band
includes control information common to any mobile
station using any band, and
control information that is transmitted
using a third band other than the second band
30 includes control information specific to a mobile
station that uses the third band.

35
7. The base station as claimed in claim 1,

wherein the synchronization channel and the



equal to or greater than that of the second band in two-dinensional
scranbling code that is mapped over 15 the first band and equal to or
greater than one transnmission tinme interval. 20 6. The base station as
claimed in claim wherein basic control information that is transmtted
using the band that includes the center _)fyrequency on the raster of the
first band and that 25 has a bandw dth sane as that of the second band

i ncludes control _information common to any nobile station using any

band, and contscdarif Digatbas whahirs 4 rgnsadttedinesl naraididtd band

ot her than theI§ q9$9nbagg BQeinng §Ecqgtrolbgnfo%na%hggig ggé;ic to a
mobi | e station that  uses Eh& PHird Band - 35 7° ?ﬁe base station as
clainmed in cl&af 12 paheeehnconaosy ichriomh zhei shathamselt hfd reefopo-
scranbl i ng codewhidi Pa @i Bhedeatieymidied: baagw dhRqwlikelhidi ng the center
frequency band on the raster has a pattern common to nobile stations that
perform comruni cation using different bandw dths. The base station as
claimed in claiml1l, 10 wherein the synchronization channel is represented
as a sequence having inmpul se-like correlation characteristics and is
mapped in the frequency direction. 1 9. A nethod used in a base station
perform ng conmuni cati on of an orthogonal frequency 20 division:

mul ti pl exi ng (OFDM schefe Wihth ba: shd i £t sdAat aenchy insidhgiranyl ot 0f equa

to or gre?5erJﬂggkiﬁmghgr%9%@%@6J¥g§§ioﬁogngh%%ﬂgﬁs represented
as a sequence having impulse-like correlation
characteristics and is mapped in the frequency

direction.

15

9. A method used in a base station
performing communication of an orthogonal frequency
20 division multiplexing (OFDM) scheme with a mobile
station by using any one of equal to or greater than
two frequency bands, comprising:
transmitting a synchronization channel
using a band that includes a center fregquency on a
25 raster of a first band and that has a bandwidth
equal to or greater than that of a second band; and
transmitting a control channel that
includes center frequency information for specifying
the center frequency of the second band using the
30 band that includes the center frequency on the
raster of the first band and that has a bandwidth
equal to or greater than that of the second band.
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10. A mobile station, comprising:



transm tting a synchronization channel using a band that includes a
center frequency on a 25 raster of a first band and that has a bandw dth
equal to or greater than that oof a second band; and transmtting a
control channel that includes center frequency information for specifying
the center frequency of the second band_ysing the 30 band that includes
the center frequency on the raster of the first band and that has a
bandwi dth equal to or greater than that of the second hand. 10. A nobile
station, cgnpri sing: - 21me§fﬁan$‘.hta:tatré‘c%3f&ié/§8aaddQMEinfkk ssiig?ﬂal

transmtted usi an; .equal_to_ _or e [ an .t requenc

bands; neans t raqit%se %€€§ gséﬁﬁc%rn niza i%%\ g&cﬁ%ntﬁgl re)arn raea}:%eﬂ rol Y
channel transtared e obfadupase $Madon using a band that includes a

center frequency on a raskgek @hat fddisdcband apdchhat ihas: @on bandw dth
equal to Oé greater #han that, of at. s condﬂbﬁn : s.that_extracts
o

d; 10, nea
center freguercy ™ ih o?rllr%t F‘oﬁOPFgr%Jt he' Ton réﬂgﬁlﬁéclt;eé;n%r%a%s t hat
changes a fredquercystbandohonsingcei viany atkagnahcacdersdiangcamt¢he cent er

frequency infardmtd.on, 13 wheneinther centerstreauencand nfofmathon,
specifies a center frequenc%lof t he second ban ch the base station

d which
instructs the 7k af AR 6 e Fota cotmbRrBatidr. 20 A 1SS A°HEt hod

used by at nohlidredstation, conprising: 25 receiving a downlink signal
transmttegd using any opeg.nl equal 4.0 P gLeaLat thandency
information from the control channel; and
means that changes a frequency band for
receiving a signal according to the center frequency
information,
15 wherein the center frequency information
specifies a center frequency of the second band
which the base station instructs the mobile station

to use for communication.

20

11. A method used by a mobile station,
comprising:

25 receiving a downlink signal transmitted
using any one of eqgqual to.or greater than two
frequency bands;

detecting a synchronization channel and a
control channel transmitted from a base station

30 using a band that includes a center fregquency on a
raster of a first band and that has a bandwidth
equal to or greater than that of a second band;

extracting center frequency information
from the control channel; and

35 changing a frequency band for receiving a
signal according to the center frequency information,

wherein the center frequency information



frequency hands; detecting a synchronization channel and a control
channel transmtted froma base station 30 using a band that includes a
center frequency on a raster of a first band and that has a bandw dth
equal to or greater than that of a second band; ext_ _c ing center
frequency information fromthe control channel; and i5 changing a
frequency band for receiving a signal according to the center frequency
information, wherein the center frequency information -22- specifies a
center frequenyeoifibe secemdchantreaqhechyt hé hase statndnbandtructs the

mobi | e Sta“(M%hfghu§ﬁefB%s%o@gggfgﬂi9Hst}9ct%5tﬂé)ﬁ%b£%k 8Pation

to use for communication.
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