-1- SPECIFICATION TITLE OF THE INVENTION BASE STATION, MOBILE

STATION AND METHOD 5 TECHNICAL FIELD The present invention generally relates to a
technical field of radio communication, and more particularly, relates to a base station, a mobile
station and a method that can be used for a 10 plurality of bands. BACKGROUND ART In

existing communication systems related to a Widebard€ode 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; ¢alled:a; raster 9 a frequency raster. The frequency

raster is arranged on a frequency axis at 20 every 200 kHz, for example. Therefore, a mobile station
searches frequen%&gﬁmmm series (searches for each 2:00kHz) so as to
specify the center frequency of tFR8peraich BoédNat tHe Fidbile STARIDRPAnAIANEETE @llownlink. 25
Following non-patent documents 1 and 2 describe downlink cell search.  [non-patent document

1]13GPP, TS25.10L, pUsgrEqyipment(YE)radio transmission and reception(FDD)", pp 12-14

30[non-patent docuwren*[?frrcem‘zacmkawa "W-CDMA mobile commun&cja_\tlon S(iheme" MARUZEN,
pp.35-45 The presént invention generally relates

a technical field of radio communication, and more
particularly, relates to a base station, a mobile
station and a method that can be used for a

10 plurality of bands.

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



DISCLOSURE OF THE INVENTION PROBLEM TO BE SOLVED BY THE INVENTION By
the way, a wireless communication system supporting an orthogonal frequency division multiplexing
(OFDM) scheme that uses a plurality of -2-- wide and narrow bands is being studied. The reason for
adopting the OFDM scheme is that it has a merit that it can effectively suppress multipath
propagation interference and intersymbol 5 interferencé and the like. In this radio communication
system, consideration is given such that various operators can provide services, in which a wide

band S‘tJCh as ?_0 '\{!h"t_éé”‘%It?]opaﬂifa(g]}%‘tz?fé?ﬁBéa”ﬂl%'??;gfiﬁl?g bé@@!t,&ée?ieh‘?hgﬁ%n %%%058&@9 ti? 1?_
apparatus configuration of the mobile station, apparatus configuration o ase station, application
and the like. &ﬁg.T_js%?@%%%cﬁ?@%h%&%@p%ﬁ?&%eoﬁﬁe %‘cﬁg c&%rﬁlﬁﬁcaﬁioﬁ%)r/%tfém of the
OFDM scheme havitgyt 514 plrality ieaHevwiGthy. IR EENSS Tofimiiieation of the OFDM scheme
is performed in eagh opa widel bandwidiarof 20dviHz and & natroywebgmdwaidth of 5 MHz. The narrow

bandwidth of § MHz,s located. at-a right endof the wide bandwidgih of 20 20 MHz on the frequency

axis. Also in a cell B different from the cell f« communicagon ofcthe OFEDM scheme is ﬁ:-rformed
using the bandwidti" 6 5 MHZZ The Baid & %%’ce(ﬁcgll‘?slpo%ﬁ%nég %péﬁ from the band of 20 MHz of
the cell A on the fré§@éncyaaxi<O 25 ANREATGHEd dbdVe PrSGlERBY FESIeTEERE setldt predetermined
intervals on the frequénty axis.ildéhéexampleshcwn ik theMigurewrthe frequericy rasterszare set at

every A for example) of the band can be chosen according to
10 apparatus configuration of the mobile station,
apparatus configuration of the base station,
application and the like.
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



raster Hz starting from the point of X Mz on the left side. A center frequency fA of the band of 20 MHz of
the cell A is positioned on a frequency raster X4-2A ra,ter; A center frequency f3 of the band of 5 MHz of
the cell B is positioned on a frequency raster Xt5Anster. 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 spacing. Therefore, even when the center frequency fA of the wide

frequency band of 20 MHZH8 PoSition&tr 674 Taster™it ¢af'be Predictédtnat 2E&Rter frequency fA' of a
part of the band of 5 MHzf5i® hot lEwals=pdsitiorred pncarastdr. Zthetefore, it is feared that there is a

problem in that a proceduse Jor a-mabile statiarthal wants-to usedhesfreguenay-pand of 5 MHz in the cell
A to connect to a downlink and a process reqLIJir,ed Eor searcthing tc r10a cgntgrgr%yency are

) center equenc A OL.,a part O € nd O . Z . .
complicated. An object of the presé/nt‘lnyentlon iS to provide a base station, a mobile station and
a method that can make it @a&ytc*c8aRectt6 & doilink siyrialShca mobiedohtnunication system in 15
which communication of the @&DMischemetis perfermedrugingrany areof anore than one frequency

band. MEANS FOR SOLYING.IHE PROBLEM inan embediment of thepresentinvention, 20a base

station apparatus Is used'f-rrggugraigg %2}1' nof 5 MHz in the cell A to connect to

a downlink and a process required for searching for
10 a center frequency are complicated.
An object of the present invention is to
provide a base 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 an embodiment of the present invention,
20 a base station apparatus is used. The base station
apparatus, wherein a plurality of types of
bandwidths are defined for use in a communication
system, includes a transmission unit configured to
transmit transmission data by using a bandwidth of
25 the plurality of types of bandwidths in a band
centered on a predetermined center frequency; and a
multiplexing unit configured to multiplex a
synchronization channel into a center band of a
predetermined width including the center frequency
30 of the band used in the transmission unit
irrespective of the bandwidth used in the

transmission unit.

EFFECT OF THE INVENTION

35 According to the present invention, in a

mobile communication system in which communication



apparatus, wherein a plurality of types of bandwidths are defined for use in a communication system,
includes a transmission unit configured to transmit transmission data by using a bandwidth of 25 the
plurality of types of bandwidths in a band centered on a predetermined center frequency; and a
multiplexing unit configured to multiplex a synchronization channel into a center band of a predetermined
width including the center frequency 30 of the band used in the transmission unit irrespective of the
bandwidth used in the traASnfigsiSt nfC EFFECT RSETPHESINVENTION 35AcCording to the present
invention, in a mobile commumicationrsysteat ¢m which commuaication Badef antOFDM scheme is
performed using any oneof equal to.Qr, greater.than twg frequency-hands,iibecomes easy to connect to
a downlink signal. -4-- BRIEF DESCRIPTION OF THE DRAWINGS Fig.1 schematically shows
spectrum on a radio communication system of an OFDM scheme having a plurality of bandwidths;

Fig.2 shows a block diagram of a transmitter according to an embodiment of the present invention;



Fig3 shows a block diagram of a receiver according to an embodiment of the present invention;
10Fig.4 is a diagram showing a mapping example of a synchronization channel, Fig:5isa
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 irfvention; Fig. 73 is a diagram
snowing operation on a 20 frequency axis according to an embodlment of the present inventib

Fig.8 i. a block dlagmgf %EE‘E%WPE 8&0 of the present invention.;

Fig.9 is a block diagramof-areceivera C ydiment of the present invention;

Fig. 10 shows principle for detecfingthe c%ﬁ%‘fﬁecﬁéﬂch’ F?J”?L‘ﬁs ARf&YraTsHOWirRy another
mapping example oithesynchonizatiorn: ¢leanrey, B0Fiy. 42 isa didgimsshowisg Stilvanother
mappingci the synghrgnizatian eRamnel; t:ig ddiig erdiggram showing still another

5 Fig.2 shows a block diagram of a

transmitter according to an embodiment of the
present invention;

Fig.3 shows a block diagram of a receiver
according to an embodiment of the present invention;

10 Fig.4 is a diagram showing a mapping
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.1l4 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;



mapping eXartvle. of the synchronization channel; gram showinganother mapping example of the

synchronization channel, FigE.15 is a diagram showing another configuration example of the
control channel, Fig. 16 is a diagram Showing an example of scrambling code by which a
control channel is multiplied; Fig. 17 is a diagram Showing an example of scrambling code by

which a control channel is multiplied; g.18 is a diagrant 8hiowing a configuration example of the
control channel; Fig.19 is a diagram_ showing another 10 configuration example of the control
channel; Fig,20 is a diagram Showir%-sltgl aFQt@er&QQMﬁti%%m@e é)ltltt’éex%q%r%c%afmel.
Description of reference signs 15 MUX mu tiplexi,nghunlt FFT fast Fourier transform unit IFFT inverse

fast Fourier transfoRfi i/t 1ng code by whic
multiplied;

a control channel 1is

Fig.1l7 is a diagram showing an example of
5 scrambling code by which a control channel is
multiplied;
Fig.18 is a diagram showing a
configuration example of the control channel;
Fig.1l9 is a diagram showing another
10 configuration example of the control 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.



Gl 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 hand
that includes a center frequency fA on a raster of a first :band (20MHz) and that has a bandwidth
equal to or greater than that of a second band (5MHz ©f 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 frpg.the.hase,station te the, moRile station. Jinge, the mobile station
moves to a desired band agrer ?ébtaininlg center frequencrzly informatjon Usir;g a b;nd inclukilin the 35
, th I b

center frequency ofloél}:a%? OB ﬁgﬁ’orP Can-ESHRERE o RS dagitéPban ﬁ/ﬂﬁo&[ 2 rching
frequencies that afefot efaRe tastercaBler frepesymchrohiZdtion chamsel amd thé eontrol
channel may be trarismitte® asidg anhandhthat inchudes blae centertfiequeney on thé sasterfof the first

band and thatshas grhandwidih same-as thahef 5 thessecond band. Acogrdingly.(the mgbile station
can fairly connect to a d<%wn|i irrespectiv (;Lbandw'dt s1o hE used. The g)én.chroniziation channel
a e 1in .

and/or the control ghélnne?rln%y%eqt?)ann%?n?t l?sir%g & Wi-wie ‘of the first %andl.vfccgrdlngly,
bandwidths to be used. The synchronization channel

and/or the control channel may be transmitted using
the whole of the first band. Accordingly,

10 information that is different according to the
bandwidth used for communication can be included in
the control channel.

The synchronization channel may be mapped
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



10 information that is different according to the bandwidth used for communication can be included in
the control channel. The synchronization channel may be mapped 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 asing 20 two-dimensional scrambling code that
is mapped to the hand that includes the center frequency on the raster of the first band and that has

a bandwidth equalitg or, greatersthan that of the.second band intwa-dimensionalsscrambling code

that is mapped over 25 the first band and equal to or greater than one transmission time interval.

Accordingly, the mobile station c&n 188913691ﬁla?etﬁwgJc%ﬂt'rSICéﬁirﬂ'fell‘%i_tﬁ(?utasr\}vitching scrambling
code after synchromizaion izegstalslishéd.c30BaskectntroNinformation #t Is@ssmited using the
band that includesthe tenteckeguancy ondhe raster of the first baad and that dhas @ibhandwidth same

as that of the second hapd may-inclyde control information.comman tq gy mebile, 23 station using
any band, and co troPllnfo_rmatlon that js transmitted using a thlr?hband other than the segActnd band
may include contrrtl)t?ﬁﬂgﬁﬁat%ﬁaslb%ciﬁga—%--(%%erﬁgﬁileastit‘féhc AP HdLthe Wird BARE A mobile
station according t6 @ emlsstirhenat! of therpreserit iveprion irfudesomeand #1¢ receives a

downlink signal traﬁsmﬁtedyusjngi&gnys oba efiequal to @hgﬂé@tﬁéhgﬂ wenfrequency ban_ds: means
that detects a synchronization.chapnel anda eontrot channel rangypitigd from ajbase station using a

hand that inclydes 2 cette ftequency on 2 faster ofa fitst band and thet has

? a second
band; means that extracts center frequency
information from the control channel; 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



10 bandwidth equal to or greater than that of a second band; means that extracts center frequency
information from the control channel; and means that changes a frequency band for receiving a signal
according to the center frequency information_ 15[gmhodiment 11 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®afIFET Uit p&ffortiRg inverse fa5t Eduriditanstarniion the multiplexed
data, a guard interval addimg urfit {(Gheforcaddimng asguard intervartorassighat, on which the inverse e,..)

Fourier transform has beep perfarmed, moedulated hy the 0elM schemenand for eutputting symbols to
be transmitted, and a radié)fugge(%%ﬁ)rsc%nvertinagl a %ignal foEmat of thee se)érppcpls to.k%e transmitted to a

. . €10 .
signal format for transmission using a raﬁloe%frequen(:ycﬂforre ? llgla.gs ows a block diagram of a

receiver according to’an embotfiffentof e present inventish"The féteidar s typically provided in a
mobile station. The receiverdntiudes anradio VRINNRED for convertingalSignal received by an antenna to

a. symbol of a digital formaf, aguard interval.cemoving Unit {Gh: for remoying the guand interval from the
symbol to output an effective symbol, a FFT UE)it for erforming{fastllégugigr conversion on the data of the

effective symbol to perform modulatioﬁlgf't e OFD %%%le?ﬁ‘e? and a correla?iqn detection unit 5for
calculating correlation betwéehthe datal Afodited inthetOFDNF $EhehiE ¢thd & pRedetermined
synchronization pattern tondetegt acofrselation peaka in Fig.2. The base station

and the mobile station can perform communication in
any of various wide and narrow frequency bands, and
the example shown in the figure shows mapping
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. When the
synchronization channel indicates a synchronization
pattern using data sequence of d;, dz, ..., dg, the data
sequence is arranged in a frequency axis direction and
is mapped to each sub-carrier. In the figure, the

25 number “17”, “2”, ... correspond to d;, d,
respectively.

When the base station uses the band of 20

MHz and also the mobile station uses the same band
of 20 MHz, the mobile station can easily find a

30 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
frequency is different from that of the band of 20

35 MHz, following operation is performed. The mobile

station supplies a synchronization pattern of



Fig.4 shows mapping examples of a synchronization channel that is multiplexed in the 10multiplexing
unit shown in Fig.2. The base station and the mobile station can perform communication in any of
various wide and narrow frequency bands, and the example shown in the figure shows mapping
examples of the synchronization channel when 20 MHz, 1510 M Hz or 5 MHz is used for the
communication. When the base station uses a bandwid®t 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 areasho n 20for 28 Mcho mare sub-carriers exist %célﬂ@thn&Hg%ynchromzatlon

channel indicates a synchronlzatlon pattern using data sequence of d1, d2,d40, the data sequence is

arranged in a frequghdy AxisHiretfor and %ymgﬁﬁé@tosé%{chas%bsgé?t‘i’é} frfthe figary, the*S5number
"1, "2", ... correspond tol@l, 222 fdspectialy. det ect When thebhse statioawsas thefhamd of 20
MHz and also the migbile-station Bsethersame band ofc20-MHz+ thermakitesstatiaimcameasily find a

30center frequency, of thg.hand of 20 MEz by cell search so fhat the mabile stafign.can connect to a

downlink to erform comm nication after that. When
P hase %e tween the rece?ved signal and a replica of

the synchronlzatlon channel dig,di7,...,d2s, so that a
frequency by which the correlation value reaches its
peak is detected. In the correlation calculation,

10 even when they are displaced only by one sub-carrier,
the correlation value becomes small. Accordingly,
the center of the band can be detected accurately.
As the synchronization pattern, PN code sequence,
Gold code sequence 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 £, 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



the mobile station uses a band of 5 MHz whose center frequency is different from that of the band of
20 35 MHz, following operation is performed. The mobile station supplies a synchronization pattern of
-9-- d15,d17,...,d25 to the correlation detection unit shown in Fig.3. By doing so, as shown in Fig.5,
the mobile station can detect the center frequency fA of the band of 20 MHz. The correlation
detection unit performs correlation calculation by shiftrig’the phase between the received signal and
a replica of the synchronization channel d1. d17,so that a frequency by which the correlation value

reaches its peak i3 dgtec df!!b‘c?ﬁe‘%%?'a{ix‘??&ﬂﬁg:@{iBQ 10, even wheiythey g gig&”@fSﬂ only by

one sub-carrier, the correlation value bécomes small. Accordirigly, the center of the band can be

detected accurately> A5G SYAcHI8Hizatidn 651?er|§,rlgﬁ‘é88é:¥e§ﬂéndes, GG Ebde S&dlience and
other various sequenees tanusibevused. Thistis betasesitis oy necessaythat & peak can be

obtained and the pesitionecasteecidentifieskiydpeartorming-cosretationsal cibationo 1 In the

present example, ina gellwherg.a mobile staign psipg @ hand.of &, MHz#gsifes, oapdwidths of 20
MHz, 10 MHz and 5 MHz areé)ﬁpared so that the mobile station can use any of them. In addition to
r

that the base statiBf ¢4 performt frERSRRSHN DY MG fe syhchroniZafon hARker onto entire
sub-carriers as shdwh i Figsd(Lh eh& Bagenstatioh aansrits Eortrod inforpeation féicall users
(common control chaniel} lasing aband of 5 MHneentered anithe center freqeenaydaiag shown in

Fig.6. As described beingelated 10.Fg.b, g mobilestatiop using the band of Sz can alsp 30
detect the center fr quencyéfAjs, and the mobile station can r%perlg/ demodulate the control channel
transmitted uing thehdRd ot eﬁ\/lﬁ‘i%gﬁt%?ed:filﬁlth%ofpgaﬂﬁh 7t ThetohinGH 28RtFot channel

includes and the like using 5 MHz that is on the right end of
the band of 20 MHz.
Fig.7A shows a flowchart of operation
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



Center frequency information that can specify a positicn of a center frequency fA' (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 center
frequency information may include information indicating how far the frequency fAi is apart from the
frequency fA on the raster, for example. The mobile station demodulates the common control 5
channel, reads the center frequency information, adjustslafrequency synthesizer in the radio unit
(such as the RE unit shown in Fig.3), so as to adjust the center of the band of 5 MHz received by the

mobile station to thlenfg;D ey Iﬁ’l éh c}% &@e g\ggge §t€‘§9'1 8?1” gg@m&:@{%g data channel
and the like Using 5 MHz that 15 on the'ri ten of the band of 2(%)7A shows a

flowchart of operatighCaccdFding td-&7 Em Baln@fﬂ‘a’f’fh%tﬂ}eg&tmnﬁ&]r 115'EigZ7B Shematically
shows a situation iri Which the molsilesStagiort éarnects thra ééwnlink -acebrlimpivithe flow. An

operation exampleds desaibeddyuetesring oreaih ofi the fitires: Aceonirohghaninghand at o

synchronizatiop chanpel gre Igrgpﬁmgt@ggrogg 2Q the p@ & station Byngﬁg}e hand (central band) of 5
MHz including the center frequen%)ft e i\fe"Of 20 MHz, The_caontrol, channel and the

synchronization chGRAGHTE cBffigtied t AAR'S Battélh c%mor?&)rarﬁfmgﬂﬁjelﬁaﬁd‘r? fegardless of
bandwidths to be 25fised fohedmmuhie. atioh byahe hrdblle Btatiba Xieyafdéss of bandwidths such
as 5MHa, 10MHz, 2eMtizrainetbe dike)a 81 step dh heusyncheonization ehannel and ke eenteol

Channdéﬂetﬁﬂsnﬂg%éwg@th of 5 MHz, for example). As mentioned
10 above, the center frequency fp of the central band
is positioned on the raster, but the center
frequency fp’ of the use permitted band is not
necessarily positioned on the raster. Therefore, it
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



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 centre.l band
and band (use permitted band) permitted to use). Theft&quency information may include base
station information indicating that the bandwidth of the cell is 20 MHz (this is not essential). In step 3,

the mobile station ﬂgjﬁtf*fﬂé%&?n&}{éOFJSﬁ?HlE@ﬁi@éB@&tO s3,band.permi %}%ﬁpe reported by the

control channel se asto ¢ and for communication. After that, the mobile station starts data

communication us%%ﬁéﬂSe%Bﬂrﬁ&t@&%ﬁﬁ&%haﬁ}Wg S PSR dVoitith- 675 R 2 fof &x8mple). As
mentioned 10 abo%& 1@ easidr fraqueney A of teadentrabbamdispositiohed ©rfthatastér, but the
center frequency IYef theiusempermitted handiis not ngcassakly posiioned on therastaesi Therefore,

itis not easy that the QPPH% stalion gletects thepls gegggrefgeqygngylgf theisepermitagipand

without the above-mentioned freque |nform tlon An bile statlon can easily detect the center
frequency on the r?l&gr Sfihe @ %toé]hba%%i c%ncd)em qf gkﬁ? i r’oI channel. Thus, the

mobile 20 station can easi ﬁ@hﬁ@ﬁ@@@me?f}equency of communication to a desired frequency that
is not on the raster. As shoimn.inFig 7 sihegnehite siationcthahyses: Midzedetects e center

frequency fA of the,25 banda;MElz first, and Fgeeives the e0OMMON he example of

10 Fig.10, although the base station can perform
communication only in a band of 5 MHz, the mobile
station 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;, da, ..., 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



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 performééd using the-moved band. By the
way, in the examples of Figs .2 and 3, although the synchronization channel is -12-- multiplexed and

demultiplexed in thc‘?JEePé’fQ% ggmgglg%ﬂtipéegn%ggq%ﬁ@ggiglgxlngﬁrggy Qg pgrfgg@_%d in atime

domain as shown in Figs.8 and 9, This Is because it is only necessary that the mobile.5 station can

detect the center of fE¥5EHF0r2b MHz and€ar BeBdGRtehE L ontrdr Ehamtel 3EHHddiment 21
Figl.O also shows & madppingetampie of tecsynelirbhizatiod-€hannael. BOE irrtetedample of 10
Fi.g.10, although the.base statioricaibperdararcyamuaicaton enly incabasd Hf 5dMHz;the grobile

station has a %apagiﬁtygg%t cggeéses%%%%gfezglglkgi In tlﬁ?oc%%?e’ﬁh%ﬁéo@ﬁﬂ@@n cannot

region. For example, when the base station
transmits the synchronization channel only in the
band of the 5 MHz like the above-mentioned example,
each of the first, second and third correlation

10 values indicates a same size of peak. However, when
the base station transmits the synchronization
channel using the band of 10 MHz as shown in
Fig.4(2), the first correlation value 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 be 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



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 d16, del, ..., d25 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 dl, .cia, ,,,, .440 shown in Fig.4. (1), calculates-édrrelation between the sequence and the
received signal to detect a peak positic:0, As shown in 25 Fig.10, the mobile station detects the

center frequency. fi ?f the bandE,of 5 IYIyz to ]gstablish S)énchronizatioghand re.ceivef ttg:% gontrol

. own N 1d. nywa nce an er S1dn . .
channel transmlttea asing the ban%l, and ascer?’alnsythat tjhecbase s?atlon can n%rm,, communication

only by 5 MHz. 30RMichaRRRithebase StifioR E&< fof Tohfiiidation & be announced by the
downlink contr,>| cghamtlesjo Cr tandyohe determimed irs theornobifesstatienias desgribed in the
following example. As-am exapple, thekpabilesstation derivesdhreea3 L Eind;i& of eerelation
values as shogvn inaFiI%’ilrQi A fIinrst %%glerllz?tiog OvaJC eaig a.l%o]groellratia(‘)@ivgrlluet%na% é:lagassseloéjgnce of d15-
25 near the center. A'second -13- correlation value s a correlation valué on a data sequence of
0111el$0 in which bffFsifé arR%addBa %6 Wildata sequence of (116- d2.5 near the center,

As mentioned above, the mapping pattern of
the synchronization channel may be different
according to the bandwidth supported in the cell, or

10 the synchronization channel may be transmitted using
a same bandwidth near the center regardless of the
band by which the mobile station performs
communication 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



and a third correlation value is a correlation value 5 on the data sequence of di - d40 over the entire
region. For example, when the base station transmits the synchronization channel only in the band of
the S MHz like the above-mentioned example, each of the first, second and third correlation 10
values indicates a same size of peak. However, when the base station transmits the synchronization
channel using the band of 10 MHz as shown in Flg,4M,1the first correlation value 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 COJB%@P&V&&%%JQS(J_J e%%"a(‘t'%@“dﬁ‘?é%’%%%%“%%ﬁ@ SSQEGQ%%&%%WG larger the

peak: of the Correlation value is. In addition, when the base station transmits the synchronization 20
channel using the ERTreBahd Bt 20 MHz, SRE YiFst the Seforftt and the Thitd correlation values are
obtained in order ofdncréasinasizeTtefore, ychlcibtihgthe first folthirdl comefation values and
comparing thew, theibanthaftthe base station car 2bhelspesified ofitmodimemic3mat i on Fig. 11

shows anothey mappipg example.ofd th%ﬁéﬂ”%ﬂ%‘%@i"”ﬁ?@é‘?ﬁ%@%A‘PP%@%SH}%‘I}%’““ nis

maintained in the mobile station, 30 th e S c ronization channel is not necessarily inserted into the

entire region of theSantftha's JRBRTS the e}gilﬁple of the figtiFe: e SPREhFShization channel i.e
intermittently inserfetifat&Eveitwe subcdatiers ir thietfiaquenegiagiscy information

indicating relationship etc. between the center
frequency fp and the center frequency fa’ of the

10 band to be used. 1In a second band that is 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 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



35 direction, In addition, the synchronization channel may he inserted not only in the frequency axis
direction but also in the time axis direction as -14- shown in Fig.12. Anyway, since another signal
can be mapped onto sub-carriers to which the synchronization channel is not inserted, mapping
amount of synchronization channel can be limited to 5 a minimum amount so that information
transmission rate can be improved. As mentionédPabove, the mapping pattern of the
synchronization channel may he different according to the bandwidth supported in the cell, or 10 the

synchronization chappel may he ransmitted yising,a.sarme bapdwidinaear the centep regardless of

the band by which the mobile station performs communication as shown in Fig.13. In this case, as
described in Fig. 16%€fay %eg(?%%r(ﬁfﬁ&ﬂfjth‘éﬁ 18 thePDhiR Stafiéh AdtefmiRes the®band'SFthe base
station. However, fldfl #icsviewpeinEeleyudfiZzihg eell datetitrr acairacylirespedive b Bandwidth
that is used, it is desirablerthattbe dand te whichitbe sychronizationachannelds insetted is common.

Fig.14 shows gn example in which, the;syn¢hrogization, ohannel is; trapsmitted. using 8 MiHz when a
band equal to or greater than 5 MHz is used, and mapping of thf synchronijzation, channel is different
according to bandvﬁ&fﬁ%r@\lﬂe% a B%d Eg ng}}ﬁ\f/ r fhan %%Iﬁﬁ% S gg@d?%;irﬁ&% off?égll detect ion

accuracy is requiredigven iwhenuthé&recdre sinifichRtly: Wit ecarri®drfove bamds ihrbahlds that can he
used, it is feared thai gnough celldetdciion aceuraty cadrotbevadetatelyoobiamed when using a

wideband. The reasanyis thatdhe synehronizatipn.chapnghconfiguration ofithe case;0f wadeband
becomes Iarq_eoly dl% ren%from O(Ptlmum one. In thlg c%se, bg afgogtlng the conflguraglon shown in Fig.
i 35%ecd RGO

14, both of the"cell detection' cculrggycgr‘}c?%irﬁgss an Siflered. ﬁ?mbocﬁment 4] Fig.15

shows a configurat®yef @lébngign shifted in phase by one sub-carrier with
each other in the frequency axis direction. When
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.16. 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



control channel that is different from the common control channel shown in Fig.6. In the configuration
example of Fig.15, a first band of 5 MHz that is the centey includes control information 5 for all users and
control information for users using the hand 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 le band to be used. In a second band that is both sides of the first band each being
2,5 MHz, redundant inforiaftior8f fhé cohitrstintafmation for"alPtisers antf coftrol information for users
using a band of 10 MHz arertransmitted. dthe fotmer Aoeedundant inforniation is répresented as

redundant bits derived acgiding tq various @[ggﬂtgl[n@}p;rg{@@r goyrection ¢eding tbat are performed on
the control information. The |atter ontrol |n (ﬁ) ud%s nteE frechueng:{){/3 mformatlon and the like

20 for users using the band or}ql(f1 at |s sides of the sé)cond band, control
information and reduﬁdarﬁ}}ﬁfﬁ”’rn%élt@h@fo]f %tll és@@%n‘éﬁé@hﬁof %fo?ﬁ?aﬂtﬂ@%é? users using a band of 10
MHz are transmitted. By tsaasmitting the Tontral, Infesmation-andrthe ke dy: dispersimg it.according to

bands used by the user, tfqgsngs§igns§9m%mstgf the, contro| channel.can he changed according to

classes of the mobile statlon for exam Embodlment 51 30scramblin code sgemflc to a base station
ut’ is dlff ren that the minimum bandwid

the center is 1.25MHz. In addition, by combining

10 the configuration examples shown in Figs.18 and 19,
the control channel may be transmitted using a band
of 1.25 MHz and a central band of 5 MHz.
Accordingly, fairness among mobile stations can be
considered while providing effect of wideband

15 (improvement of quality of control channel and the
like) for users using a bandwidth equal to or

greater than 5 MHz.



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, if 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 -16- complicated. In the present embodiment, scrambling
code is determined using an entire or a part oftwe-dimensional code defined in a predetermined period
and in the entire region of the band of 20 MHz. Fig.16 is a figure showing an example of scramble code
by which a control channel and the like is multiplied. In the example shown in the figure, two-dimensional
code covering 40 sub-carriers in the frequen&yldiré&tion and B symbols in 10 the time direction is defined
first. Adjacent symbols are shifted in phase ty one sub-carrier with each other in the frequency axis
direction. When the base stalti_orhtr%nsmits thecggntrol channcel and tgg like, uging the entire band of 20

L ’ . .
MHz, the 15 control channel is multlsﬁeed %yathe w _oaigps?:rre?mgﬁ c:g e,rglrl\él1 IS transmitxt_led. When the base
n%fIL Jenf)aanofotSlf\ﬁle—alz including the center

station uses onfy tHe"BANd of 5 Mz ScramBiiy ¢ode hiapged &
frequency fA istusEF RN e BRsE BEdtfotlr uses 28 Bifly B bard ofABWRZY EcraMbling code mapped
to the band of X®@NeHEZSHelding the center frequency fA is used. Therefore, the mobile station can
demodulate the control channet watheut switchingrsarambliffjcCadel after syachonization is established 25
so as to be able ta genneetite-thedownlinkeasily. a bandwidth of the plurality

of types of bandwidths in a band centered on a

predetermined center frequency; and

a multiplexing unit configured toc multiplex a

synchronization channel into a center band of a

predetermined width including the center frequency of

the band used in the transmission unit irrespective of

the bandwidth used in the transmission unit.

2. The base staticn apparatus as claimed in
claim 1, wherein the multiplexing unit multiplexes the
synchronization channel only intc the center band.

3. The base station apparatus as claimed in
claim 1 or 2, wherein the multiplexing unit multiplexes
a control channel into the center band.

4. A base station apparatus, wherein a
plurality of types of bandwidths are defined for use in
a communication system, the base station apparatus
comprising:

. a transmission unit configured to transmit
transmission data by using a bandwidth of the plurality
of types of bandwidths in a band centered on a
predetermined center frequency; and

a multiplexing unit configured to multiplex a



‘The two-dimensional code over the entire band of 20 MI-17 and 8 symbols may not be a repetition pattern
shown in Fig.16. Fig.17 shows a case in which the two-dimensional code is prepared by a 30 series of
data sequences which is not the repetition pattern. Als by using such two-dimensional code, effect the
same as those above-mentioned can be obtained.o[Embodiment 6] 35in the first embodiment and the like,
a minimum bandwidth of a use band of the =bile station 15 3 MHz, and the synchronization channel and
the control channel are transmitted using a central band of 5 MHz. However, the synchronization channel
and the control chanhnel mayslne #ansmitbe d usingta bandwidth othepthades Mz nkthe example 5shown

in Fig.18, a bang usablefer the: mebilg station isr1.25dMHznapd ke eeptrakhand és4.25 MHz. Fig.19 is

similar to Fig.15 jn the.fourth embodiment, but is, different in that the minimum bandwidth of the center is
1.25MHz. In adgllstg)él, B%/ c;%lrgbﬂré% 10. the.configuration examples shown in Figs.18 and 19, the control
te

channel may be transmitted using a band of 1.2 z and a central band of 5 MHz. Accordingly, fairness
among mobile stations can be considered while providing effect of wideband

5. The base station apparatus as claimed in
claim 4, wherein the multipliexing unit multiplexes the
control channel only into the center band.

6. The base station apparatus as claimed in
any one of claims 3-5, wherein the control channel tc
be multiplexed in the multiplexing unit incliudes
information for specifying the bandwidth used in the

transmission unit.

7. The base station apparatus as claimed in
any one of ciaims 1-6, wherein the transmission uait
uses a bandwidth from among equal to or greater than
three types of defined bandwidths.

8. The base station apparatus as claimed in
any one of claims 1-7, wherein a plurality of
candidates of bandwidths that can be used in the
transmission unit are respectively defined as the
maximum bandwidths that can be used by the base station
apparatus.

9. A transmission method, wherein a plurality
of types of bandwidths are defined for use in a
communication system, the transmission method
comprising the steps of:

transmitting downlink transmission data by



15(improvement of quality of control channel and the like) for users using a bandwidth equal to or greater
than 5 MHz. -18- CLAIMS 1. A base station apparatus, wherein a plurality of types of bandwidths
are defined for use in a communication system, the base station apparatus comprising: a
transmission unit configured to transmit transmission data by using a bandwidth of the plurality of types of
bandwidths in a band centered on a predetermined’center frequency; and a multiplexing unit
configured to multiplex a synchronization channel into a center band of a predetermined width including
the center frequenicyofahedahdidgsed mfthehtsapsmissiontynit firespective ©f the bandwidth used in the
transmission unikndwidt The base statisrnapparatus,as claimeddn clained, wherein the multiplexing
unit multiplexesfq@qsyé]{:@Fonigﬁ@on channel only into the center band. 3. The base station

apparatus as claimed in c aim 1 ot Zl\évglel[%n athgyrplt%lltllgl(%(in %ni@i Irln%lgglr%gf %g:l%%trgal channel into the
center band. 4. %ggge station a§§ ratus,"wherein a plurality of types of bandwidths are defined

for use in a confmunication system®tHe-base Station“apparatul 6‘6}%%%’ 9 the 3 fransmission unit
configured to traR&MtTranirisemdea by Gsiigodrdwitis 6F #e pRifalfyof types of bandwidths in a

band centered A% predieteritinéd centet-frequency; and 4 multiplexing unit configured to multiplex a -1
9-

10. The transmission method as claimed in
claim 9, wherein the step of multiplexing includes
-multiplexing the synchronization channel only into the
center band.

11. The transmission method as claimed in
claim 9 or 11, wherein the step of multiplexing
includes multiplexing a control channel into the center
band.

12. A transmission method, wherein a
plurality of types of bandwidths are defined for use in
a communication system, the itransmissicn method
comprising the steps of:

transmitting downlink transmission data by
using a bandwidth of the plurality of types of
bandwidths in a band centered on a predetermined center
frequency; and

'multiplexing a control channel into & center
band of a predetermined width including the center
freguency of the band irrespective of the bandwidth to
be used.

13. The transmission method as claimed in
claim 12, wherein the step of multiplexing includes



control channel into a center band of a predetermined width including the center frequency of the band
‘'used in the transmission unit irrespective, of the bandwidth used in the transmission unit. 5. The
base station apparatus as claimed in claim 4, wherein the multiplexing unit multiplexes the control
channel only into the center band. 6. The base station apparatus as claimed in any one of claims
3-5, wherein the control channel to be multiplexed in the multiplexing unit includes information for
specifying the bandwidth used in the transmission unit. 7. The base station apparatus as claimed
in any one of claims 1g6,ewhereirt e transmissioh aniteisesra bandwidth fromeameng equal to or greater
than three types gfidefined bandwidths. 8. The base station apparatus as claimed in any one of
claims 1-7, wherein a plurality of candidates of bandwidths that can be used in the transmission unit are
respectively defined as the maximum bandwidths that can be used by the base station apparatus.

‘9. A transmission method, w Ereigr_,lha pIuraIit%JII:l)]c types of bandwidths are defined for use in a

communication system, the transmission Method comprising e sfeps 6f fahsithg downlink
transmission dtdy° 261 a<iRg a'Bardwidth ®F Bdplub&iit OF Bves 6FBaRGWidtRs fifa band centered on
a predeterminedcehigrlfeggeercy; Bneg step omultipléxingexsyrchronizatien channel into a center band
of a predetermined avidthcinchuding the eentey fregueneyof thir band irespedtivecbiethe bandwidth to be
used. 10.cPhe ransatission method as claimed in claim 9, wherein the step of multiplexing
includes _multiplexing the synchronization channel only into the center band. 11. The
transmission method as Claimed in claim 9 or 11, wherein the step of multiplexing includes multiplexing a

control channel into the cent% banlq. o , ,
. The transmission method as claimed in any

cne of claims 9-14, wherein the step of transmitting
uses a bandwidth from among equal to or greater than
three types of defined bandwidths.

16. The transmission methed as claimed in any
one of claims 9-15, wherein a plurality of candidates
of bandwidths that can be used in the step of
transmitting are respectively defined as the maximum
bandwidths that can be used by a base station apparatus.

17. A communication system, wherein a
plurality of types of bandwidths are defined for use in
the communication system, the communication system
comprising:

a base station configured to transmit
transmission data by using a bandwidth of the plurality

-of types of bandwidths in a band centered on a
predetermined center frequency, and to multiplex a
synchronization channel into a center band of a
predetermined width including the center frequency of
the band irrespective of the bandwidth to be used; and

a mobile station configured to receive the
synchreonization channel from the base station to be



12. A transmission method, wherein a plurality of types of bandwidths are defined for use in a
communication system, the transmission method comprising the steps of: transmitting downlink
transmission data by using a bandwidth of the plurality of types of bandwidths in a band centered on a
predetermined center frequency; and multiplexing a control channel into a center band of a
predetermined width including the center frequency of the band irrespective of the bandwidth to be used.
13. The transmission method as claimed in claim 12, wherein the step of multiplexing includes -21-
multiplexing thesgontnolchanne! enhhintd. théeertes bahton, andlLtclhetransmission method as
claimed in any ereof claimschl-43+ wherein thecontrol chaanelds be multiplexed in the step of

multiplexing includes information for specifying the bandwidth used in the step of transmitting. 15.
The transmission method as claimed in any one of claims 9-14, wherein the step of transmitting uses a
bandwidth from among equa{ éo or greater than three types of defined bandwidths. 16. The
transmission method as claimed in %y%r%%%l%%%élﬁy\ﬁﬁ@éiﬁ% pluFdiity of ¢andidates of

bandwidths thaf¢&hbeltised’ methgidtep it tRismittirgtareredpeéivelf defineli%as the maximum
bandwidths thatZas beusethby arbadesationapparatuse the cdrft Arcmnslnication system, wherein
a Plurality of types of bandwidths are defined for use in the communication system, the communication

system comprising: a base station configured to transmit transmission data by using a bandwidth
of the plurality of types of bangwigths in.a hand ¢entered on.a predefermined center frequency, and to

multiplex a syn%qrgpgzﬁlgg cohgwygéntooafc%ntgé b@ggéng aap:redgé%rmggd JA_/\éijc:jthui .cIu_.qu)ng the cepter
frequency of the band irres e%tlve ¢f the bandwidih fo be usea: an a.mo ile station configured to
receive the synchioRation chariiel Tront tHe bass statfon fo Be -o» 2pparacus

comprising:

a transmission unit configured to transmit
transmission data by using a bandwidth of the plurality
of types of bandwidths; and

a multiplexing unit configured to multiplex a
synchronization channel into a center band of a
predetermined width including a center frequency of a
band used in the transmission unit irrespective of the

bandwidth used in the transmission unit.

20. The base staticon apparatus as claimed in
claim 19, wherein the multiplexing unit multiplexes the
synchronization channel only into the center band.

21. A base station apparatus, wherein a
plurality of types of bandwidths are defined for use in
a communication system, the base station apparatus
comprising:

a transmission unit configured to transmit
transmission data by using a bandwidth of the plurality
of types of bandwidths; and

a multiplexing unit configured to multiplex a
contrel channel into a center band of a predetermined



-22- synchronizes with the base station, and to receive the transmission data from the base station.

18. The communication system as claimed in claim 17, wherein the base station multiplexes the
synchronization channel only into the center band. 19. A base station apparatus, wherein a
plurality of types of bandwidths are defined for us_e2i51_a communication system, the base station
apnaratus comprising: a transmission unit’configured to transmit transmission data by using a
bandwidth of the plurality of types of bandwidths; and a multiplexing unit configured to multiplex a
synchronizatiorw¢kiannelrinto:d ceater band-efra predetenminedtwidthamcludingca tenter frequency of a
band used in thenkansmisston knbirrespectiveaf dpe banewidth wsed wuthedransmission unit.

20. The base station apparatus-as glaimed:in.claim: 19, wherein the multiplexing unit multiplexes the
synchronization channel only into the center band. 21. A base station apparatus, wherein a
plurality of types of bandwidths are defined for use in a communication system, the base station
apparatus comprising: a transmission unit configured to transmit transmission data by using a
bandwidth of the plurality of ffpes’ofbatfthfidfHse ahg™ @PPargNgitipRxing afift Configured to multiplex a
control channelftfs-& cehtebaie bfaPredatekmimdd: x 239 widthtineuding a eeatertfféguency of a band
used in the transmissioh wiititrespective of theobahdwidih iuseddaribe transmission unit. 22. The
base station apparatus as claimed in claim 21, wherein the multiplexing unit multiplexes the control
channel only into the center band.



BASE STATION, MOBILE STATION AND METHOD ABSTRACT A base station performs communication
of an orthogonal frequency division multiplexing (OFDM) scheme with a mobile station by using any one
of equal to or greater than two frequency bands. The base station includes means that transmits a
synchronization channel and a control channel using a bard that includes a center frequency fA on a
raster of a first band (20MHz) and that has a bandwidth egual to or P?reater than that of a second band

f

(5MHz of the end). The control chaffigfincitdés eeftér fréqdentyihforatioh™ ot specifying a center

frequency fA' of the second band. Since the mobile staligrRATBVes to a desired band after obtaining center

frequency information using a band imcﬂg@i@gsmgsﬁt%ﬂgw%gﬁ@{a§ar®rt;hgfm9[bile station can
connect to the desired band \ﬁ/ithout sear chlng fre%uenmes that ot on th&g@j%t)er Fig. 7B
orthogonal fTre

1vision mul ex1n
5 scheme with a mobile station by using any one of

equal to or greater than two frequency bands. The
base station includes means that transmits a
synchronization channel and a control channel using
a band that includes a center frequency f, on a

10 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). The control channel
includes center frequency information for specifying
a center frequency f,’ of the second band. Since

15 the mobile station moves to a desired band after
obtaining center frequency information using a band
including the center frequency on a raster, the
mobile station can connect to the desired band
without searching frequencies that are not on the

20 raster.

Fig. 7B



