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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, re l ates to a base station, a mobile 

station and a method that can be used for a 

1 0 plurality of bands. 

BACKGROUN D 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 predet e rmined frequency 

called a raster or a frequency raster. The 

frequency raster is arranged o n a frequency axis at 

20 every 200 kHz, f o r example. Therefore, a mobile 

station searches frequency rasters on the frequency 

axis in series (searches for each 20 0kHz) so as to 

specify the center frequency of the operator so that 

the mobile station can connect t o a downlink. 

25 Following non-patent document s 1 and 2 describe 

down l i nk cell search. 

[non -patent do c ument 1]3GPP, TS25.101, "User 

Equipment(UE)radio transmission and r eception(FDD)", 

pp.12-14 

30 [non-patent document 2]Keiji Tachikawa, "W-CDMA 

mobile communication scheme", MARUZEN, pp.35-45 

DI SCLOSURE OF THE INVENTION 

PROBLEM TO BE SOLVED BY THE INVENTION 

35 By the way, a wirele s s communication 

system supporting an orthogonal frequency division 

multiplexing (OFDM) scheme that uses a plurality of 
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wide and narrow bands is being studied. The reason 

for adopting the OFDM scheme is that it has a merit 

that it can ef f ect i vely suppress multipath 

propagat i on inte rference and intersymbol 

5 interference and the like. In this radio 

commun i c ation system, consideration i s given such 

that various operators can provide services, in 

which a wide band such as 20 MHz and a part (5 MHz, 

for examp l e ) of the band can be chosen according to 

10 apparatus conf i guration of the mobile station, 

apparatus c on f iguration of the b ase station, 

application and the like. 

Fig.l schematically shows spectrum on the 

radio c ommunicat i o n system of the OFDM scheme havi n g 

15 a plurality of bandwidths. In a cell A, 

commun i cati on o f the OFDM scheme is performed in 

each of a wide bandwidth of 20 MHz and a narrow 

bandwidt h o f 5 MHz. The narrow bandwidth o f 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 ax i s. 

25 As ment i oned above, frequency rasters are set at 

predetermined intervals on the frequency axis. In 

the e xample shown in the figur e, the frequency 

rasters are se t at every L:lraster Hz starting f rom the 

point o f X Mz on the left side. A c e nter frequency 

30 fA of the band o f 20 MHz of the cell A is posit i oned 

on a frequency raster X+2llraster· A center frequency 

f 8 of the band of 5 MHz of the cell B is positioned 

on a fr e quenc y raster X+ 5L:lraster . 

On the other hand, a sub-carrier spacing 

35 is de termined independently of the frequency raster, 

a spacing between frequency rasters is not 

necessarily an integral multiple of the sub-car r ier 
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spacing. Therefore, even when the center frequency 

fA of the wide frequency band of 20 MHz is 

pos i t ioned on a raster, it can b e predicted that a 

center frequency fA' of a part of the band of 5 MHz 

5 is not always positioned on a r a ster. Therefore, it 

is feared that there is a prob l em in that a 

procedu r e for a mobile station t hat wants to u se the 

frequen c y band of 5 MHz in the cell A to connect to 

a downli nk and a process required for searching for 

10 a center frequency are complicated. 

An ob j ect of the present i nvention is to 

provide a base station, a mobi l e station and a 

method that c an make it easy t o connect to a 

downlin k s i gnal in a mobile commun i cat i on system in 

15 wh i ch communicat ion of the OFDM scheme is performed 

using any one of more than one frequency band. 

MEANS FOR SOLVING THE PROBLEM 

In the present invent i on, a base station 

20 that performs communication of an OFDM scheme with a 

mobile station by using any o ne of equal to or 

greater than two frequency bands is used. The base 

station includes means that transmits a 

synchronization channel and a c ontrol channel using 

25 a band that i nc ludes a center frequency on a raster 

of a f1r st band and that has a bandwidth equal to or 

30 

greater than t hat of a second b and. The contro l 

channel includes center frequency i nformation f o r 

specify i n g a center frequency of the second band. 

EFFECT OF THE INVENTION 

Acc o r din g to the present invention, in a 

mobile c ommunication system in wh i ch c ommunication 

of an OF DM scheme is performed by using any one of 

35 equa l t o or g r eater than two frequency bands, it 

be comes ea sy to connect to a dow nlink signal. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig.1 schematically shows spectrum on a 

radio c omm.unication system of a n OFDM scheme having 

a plurality o f bandwidths; 

5 Fig.2 shows a block diagram of a 

1 0 

transmitter a ccording to an embodiment of the 

present invention; 

Fig. 3 shows a block d i agram of a receiver 

according to an embodiment of t he present invention; 

Fi g .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 showi ng a configurat i on 

15 examp l e o f a control channel; 

Fig.7A is a diagram showing a flowchart of 

operati o n according to an embodiment of the present 

invention; 

Fig.7B is a diagram s howing operation on a 

20 frequency axis a cco rding to an embodiment of the 

present i nventi o n ; 

Fig.B is a block diagram of a transmitter 

according to an embodiment of t he present invention; 

Fig.9 i s a block dia g r am of a receiver 

2 5 according t o an embodiment of t he present invention; 

Fig.10 shows principl e for detecting the 

center of the band; 

30 

35 

Fig.11 is a diagram s howing another 

example of the synchron ization channel; 

Fig.12 is a d i agram s howing still ano t her 

examp l e o f the synchroni zation channel; 

Fig. 13 is a diagram showing still another 

example o f t he synchron ization channel; 

Fig.14 i s a diagram showing still another 

example of the synchronization channel; 

Fi g . 15 is a diagram showing another 

configuration example o f the control channel; 

mapping 

mapping 

mapping 

mapping 
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Fig. l6 is a diagram showing an example of 

scrambling code by which a control c hannel is 

multiplied; 

Fig.1 7 is a diagram s howing an example of 

5 scrambling code by which a control channel is 

multi p lied; 

Fi g .18 is a diagram s howing a 

configuration example of the control channel; 

Fig.19 is a diagram s howing another 

10 configuration example of the control channel; 

Fig.2 0 is a diagram s howing still another 

configuration example of the control channel. 

De scr i ption of r e f erence signs 

15 MUX multiplexing unit 

20 

FFT fast Fourier transform unit 

IFFT inverse fast Fourier transform unit 

GI guard interval inserting unit o r removing unit 

RF radio unit 

PREFERRED EMBODIMENTS FOR CARRYING OUT THE INVENTION 

According to an embodiment of the present 

invent ion, a synchronization c hannel i s transmitted 

from the base station to the mobile station using a 

25 band that includes a center f r e quenc y fA on a raster 

of a f irs t band (2 0MHz) and that has a bandwidth 

equal to or greater than that of a second band (5MHz 

of the end ) . Us ing a band nea r the center, a 

contro l c hannel that i nc ludes center frequency 

30 information f o r specifying a center f r equency fA' of 

the se cond band is transmitted from the base station 

t o the mobile station. Since the mobile station 

move s to a de s ir e d band after ob taining center 

frequency info rma t ion using a b and including the 

35 center frequency on a raster, the mobile station can 

connect to the desired band wi thout searching 

freque nci es that are not on the raster. 
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The synchronization channel and the 

control channel may be transmitted using a band that 

includes ~he center frequency on the raster of the 

first band and that has a bandwidth same as that of 

the second band. Accordingly, the mobile station 

can fairly connect to a downlink irrespective of 

bandwidths to be used. The syn chronization channel 

and/or t he control channel may b e transmitted using 

the whol e of the first band. Accordingly, 

10 informa t ion that is different according to the 

bandwidth used for communication can be included in 

the con t rol c hannel. 

The synchronization channel may be mapped 

in the frequency direction at intervals each wider 

1 5 than a sub-carrier spacing. Since other information 

can be assigned to sub-carrie r s where the 

synchronization channel is not mapped, information 

transmission efficiency can be improved. 

The co n trol channel may be coded using 

20 two-dimensional s crambling code that is mapped to 

the band that includes the center frequency on the 

raster o f the first band and that has a bandwidth 

equal t o or greater than that of the second band in 

two- d imensional s crambling code that is mapped over 

25 the first b a nd and equa l to or greate r than one 

transmlssion time interval. Accordingly, the mobile 

station can demodulate the control c hannel without 

switching scrambling code after synchronization is 

established. 

30 Basic control information that is 

transmi t ted using the band that includes the center 

frequency on the raster of the first band and that 

has a bandwidth s ame as that o f the second band may 

include control information common to any mobile 

35 station using any band, and cont rol information that 

is transmitted us i ng a third band other than the 

second band may include control information specific 
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to a mobile station that uses t h e t hi rd band. 

A mobile station according to an 

embodiment of the present invention includes: means 

that receives a downlink signa l transmitted using 

5 any one of equal to or greater than two frequency 

bands; means that detects a syn c hronization channel 

and a control channel transmitted from a base 

station using a band that includes a center 

frequency on a raster of a first band and that has a 

10 bandwidth equa l t o o r greater than that of a second 

band; means that extracts center frequency 

information fr om the control channel; and means that 

changes a frequency band for receiving a signal 

accordi ng t o t he ce n ter frequency information. 

15 [Embodiment 1] 

Fi g.2 schematically shows a transmitter 

accordi n g to an embodiment of the present invention. 

The transmitter is typically provided in a base 

station. The transmitter includes a multiplexing 

20 unit (MU X) 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 

gua rd interval t o a signal, on which the inverse 

2 5 Fourier transfo rm has been performed, modulated by 

the OFDM scheme, and f o r output ting symbols to be 

transmitted, a nd a radio unit (RF) f or converting a 

signal format of t he symbols t o be transmitted to a 

signa l format f o r transmission using a radio 

30 frequency. 

Fig.3 shows a block d iagram of a receiver 

according to an embodiment of the present invention. 

The r e ce iver is typically prov i ded in a mobil e 

station. The r e ceiver include s a radio unit (RF) 

35 f o r c onverting a s i gnal receive d by an antenna to a 

symbol of a digital format, a guard interval 

removing unit (GI) for removi ng the guard interval 
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from the symbol to output an effective symbol, a FFT 

unit for performing fast Fourier conversion on ~he 

data of the effective symbol t o perform modulation 

of the OFDM scheme, and a correlation detection unit 

5 for cal c ulating correlation between the data 

modulat e d in t h e OFDM scheme and a predetermined 

synchronization pattern to detect a correlation peak. 

Fig.4 shows mapping e x amples of a 

synchronization channel that is multiplexed in the 

10 multip lexing unit shown in Fig. 2. The base stat ion 

a nd the mobile station can per fo rm communication in 

any of various wide and narrow frequency bands, and 

the example shown in the figure shows mapping 

examples of t he s ynchronization channel when 2 0 MHz, 

15 10 M Hz o r 5 MHz is used for the communication. 

When the base stati on uses a bandwidth of 20 MHz, 

the transmitter of the base station maps the data of 

the sync hronization channel onto entire sub-carriers. 

For simplici t y, although 40 sub -carriers are shown 

20 for 2 0 MHz, more s ub-carriers e x ist actually. In 

the fi gure, each number of 1 - 40 sho ws a phase of 

code. When the s ynchronization channel indicates a 

synchronization pattern using data sequence of d 1 , 

d 2 , •• • , d 40 , th e data s e quence is arranged in a 

25 freque nc y axis direction and is mapped to each sub­

carri e r . In the figure, the number "1", "2", 

correspo nd to d 1 , d 2 , • respectively. 

When the base stati on uses the band of 20 

MHz and also the mobile stati on uses the same band 

30 of 20 MHz, the mobile station c an easily find a 

cen t er frequency of the band o f 20 MHz by c e l l 

sear ch so that the mobile station can connect to a 

d ownlink t o perform c ommunication after that . When 

the mo b ile stati o n uses a band of 5 MHz whose center 

3 5 frequ e n c y is different from tha t of the band of 20 

MHz, foll owin g o p eration is p e r formed. The mobile 

station supplies a synchronization pattern of 
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d16rdl?r ... ,d2 5 t o the correlati on 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 

5 performs correlation calculation by s hi fting the 

phase between the received signal and a replica of 

the ~ynchronization channel d 15, d 17 , ... ,d25 , so that a 

frequen c y b y which the correlation value reaches its 

peak is det e c t e d. In the correlation calculation, 

1 0 even when they are displaced only by one sub-carrier, 

the correl a tion value becomes smal l. Accordingly, 

the center o f the band can be d etected accurately. 

As t h e s ynch ronization pattern, PN code sequence, 

Go ld c o d e sequence and o t her various sequences can 

15 be used. Thi s is because it is only necessary that 

a peak c an be obtained and the position can be 

identified by pe rforming correlation calculation. 

In t h e present example, in a cell where a 

mobile sta tion u s ing a band of 5 MH z resides, 

20 bandwidths of 20 MHz, 10 MHz and 5 MHz are prepared 

so t h at the mobi le station can use any of them. I n 

addit io n to that the base stat i on can perform 

transmission b y mapping the synchronization channel 

onto e nti re s u b -carriers as s h own in Fig.4(1), the 

2 5 base s tat ion transmits c ontrol information for all 

users (common c o n trol channel ) using a band of 5 MHz 

centered on the c enter freque ncy fA as shown in 

Fi g.6 . As d escribed being related to Fig.5, a 

mobile station using the band o f 5 MHz can also 

3 0 detect the center frequency fA, and the mobile 

station can proper l y demodulate the control channel 

transmitted using the band of 5 MHz centered on the 

frequenc y fA . The common control c hannel include s 

center frequen cy information that can specify a 

3 5 p osi tion of a center frequency fA' (that is not 

normally pos i ti o ned on a raster) of the band of 5 

MHz that uses a pa rt of the band of 20 MHz. The 
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center frequency information may include information 

indicating how far the frequen cy fA' is apart from 

the frequency fA on the raster, for e x ample. The 

mobile station demodulates the common control 

5 channel, reads the center frequency i n formation, 

adjusts a frequen c y synthesizer in the radio unit 

(such as the RF unit shown in Fig.3), so as to 

adjust the center of the band of 5 MHz received by 

the mobile station to the frequency f A' . After that, 

10 the mobile station can communicate a data channel 

and the li ke us ing 5 MHz that is on the right end of 

the band of 2 0 MHz. 

Fig.7A shows a flowchart of operation 

ac c ord i ng to an embodiment of t h e present invention. 

15 Fig.7B schematically shows a situation in which the 

mobile s tation c onnects to a d ownlin k according to 

the flow. An operation examp l e is described by 

referring to both of the figures. A control channel 

and a synchr onization channel are transmitted from 

20 the base stat i o n u sing the band (central band) of 5 

MHz including the center frequ e n cy of the band of 20 

MHz. The control channel and th e synchronization 

channel a re configured to have a pattern common to 

any mob i le station rega r dless o f bandwidths to be 

25 used for communi c ation by the mobile station 

(rega rdless of bandwidths such as 5MH z, lOMHz, 20MHz 

and the like). In step 1, the synchronization 

channel and the control channel are transmitted from 

the base station, and the mobi l e station receives 

30 the synchronization channel by performing cell 

search to establish synchronization. In step 2 , the 

mobile station receives the c ont rol channel and 

demodulates it so as to read f r equency informatio n. 

The fr e quency info r mati on includes in formation on 

35 frequency band assigned to the mobi l e station (such 

as shift amount between central band and band (use 

permitted band ) permitt ed to u se). The frequency 
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informat ion may include base station information 

indicat i ng that the bandwidth o f the cell is 20 MHz 

(this i s n,ot essential). In step 3, the mobile 

stat ion adjusts a frequency for receiving signals to 

5 a band permitted to use reported by the control 

channe l so as to change the band for communication. 

After that, the mobile station starts data 

communication using the use permitted band (having a 

bandwidth of 5 MHz, for exampl e) . As mentioned 

10 above, t he center frequency fA of the central band 

is positioned on the raster, b u t the center 

frequency f A' o f the use permitted band is not 

necessa r il y positioned on the r aster. Therefore, it 

i s n ot e asy that the mobi l e st a t i on detects the 

15 center frequency of the use permitted band without 

the above-ment ioned frequency information. Any 

mobile stat i on c an easily dete c t the center 

fr equency on t he raster of the central band and can 

demodul ate the c ontrol channel. Thus, the mobile 

20 station can easily shift the center frequency of 

communicati on to a des ired frequency that is not on 

the ras t er. 

As shown in Fig.7, the mobile station that 

uses 5 MHz de t e ct s the center frequency fA of the 

2 5 band o f 2 0 MHz first, and receives the common 

cont ro l channel that is transmi tted using the 

central band of 5 MHz. It is necessary that the 

base station prepares such a c ontrol channel as 

transmission data and adds it to the synchronization 

30 channe l to transmit them to the mobile station under 

the ba se station. The mobile s tation moves to the 

band of 5 MHz on the right end that is permitted to 

use ac c ord ing t o instruc tion i n formation of the 

cont ro l channe l. After that, communication is 

35 performed using the moved band. 

By the way, in the examples of Figs.2 and 

3, alt h ough the synchronization channel is 
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multiplexed and demultiplexed in the frequency 

domain, mul tip l exing and demultiplexing may be 

performed ,in a t i me domain as shown in Figs.B and 9. 

This i s because it is only nece s sary that the mobile 

5 station can detect the center o f the band of 20 MHz 

and can demodulate the control channel. 

(Embodiment 2] 

Fi g .10 also shows a mapping example of the 

synch ronizat ion channel. But, in the example of 

10 Fi g .10, a l t h ough the base stat i on can perform 

commun i cation only in a band of 5 MHz, the mobile 

station has a capability that can use a band of 20 

MHz. I n this case, the mobile station cannot 

perform communication using the entire band o f 2 0 

15 MHz. As shown in Fig.4 (3), the base station 

transmit s , to the mobile station under the base 

st a tion, a data sequence having 10 pieces of data 

such as d1 6, d17 , ... , d2s 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 d 1, d 2 , •• • , d 40 shown in Fig. 4 (1), calculates 

correlation between the sequen c e and the received 

signal to dete c t a peak position. As shown in 

25 Fi g.10, the mobile stat ion detects the center 

frequ e ncy f A of the band of 5 MHz to establish 

synchro ni zati on, and receives the control channel 

transmi tted u si n g the band, and ascertains that the 

base stati on can perform communi cation only by 5 MHz. 

30 Which band the base station uses for 

35 

communication may be announced by the downlink 

control channel , or it may be determi ned in the 

mobile stat ion as described in the following example. 

As a n examp le, t he mobi l e station derives three 

ki nds of correlation values as shown in Fig.lO. A 

first c orrelati on value is a correlation value on a 

data sequence of d 16 ~ d 25 near the center. A second 



-13-

correlation value i s a correlation value on a data 

sequence of d 11 - d 3 0 in which b o th sides are added 

to the data sequence of d 16 ~ d 25 near the center, 

and a third correlation value is a correlation value 

5 on the data sequence of d 1 ~ d 40 over the entire 

region. For e xample, when the base station 

transmi ts the synchronization c hannel 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 t he s econd c o r r e l ation va lue, and the size of 

15 the second correlation va lue i s almost the same as 

the si ze of the th i rd correlation value. The reason 

is that, t he longer the data s e quence is, the larger 

the pea k o f t he co rrelation value is. In addition, 

when the base station transmi ts the synchronization 

20 channel using t h e entire band of 20 MHz, the first, 

the second and t he third correlation values are 

obtained in o r de r of increasing size. Therefore, by 

calcu l ating the fi rst to third correlation values 

and comp ar i n g them, the band of the base station can 

25 be spe ci f ied. 

[Embodiment 3] 

Fig.11 shows another mapping example of 

the syn c hroniza tion channel. As long as 

synchr oni zat ion i s maintained in the mobile station, 

30 the synchronization channel is not necessarily 

inserted into the entire region of the band that i s 

used. In t he example of the figure, the 

syn chroni zat i on c hannel is in t e rmittently inse r ted 

at every tw o sub-carriers in t h e frequency axis 

35 d irecti on . In addition, the synchronization channel 

may be inserte d not only in the frequency a x is 

directi on but a l s o in the time axis direction as 
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shown i n Fig.1 2 . 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 mentioned above, the mapping pattern of 

the syn chronization channel may be different 

according to the bandwidth supported in the cell, or 

1 0 the synchronization channel may be transmitted using 

a same bandwidth near the cente r regardless of the 

band by which the mobile station performs 

communi cation as shown in Fig.13. In this case, as 

describe d i n Fi g .1 0, it may become difficult that 

15 the mobil e stati o n determines the band of the base 

station. However, from the viewpoint of equalizing 

cell detection accuracy irrespec tive of bandwidth 

that is u sed, it is desirable that the band to which 

the synchronization channel is i nserted is common. 

20 Fig.14 shows an exampl e in which, the 

25 

synchronizati on 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 

narrower than 5 MHz is used. If fairness of cell 

dete ct ion accura c y is required even when there are 

signi f icant l y wide and narrow bands in bands that 

can be used, it i s feared that enough cell detection 

accuracy cannot be adequately obtained when using a 

30 wi deband. The reason is that the synchronization 

channel c onfigura t ion of the ca se of wideband 

becomes largely d ifferent from optimum one. In this 

case, by adopting the configuration shown in Fi g .14, 

both of the cell detection ac cu racy and fairness can 

35 be considered. 

[Embodiment 4 ] 

Fig.15 shows a confi guration of a common 
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control channel that is different from the common 

control channel s hown in Fig. 6. In the 

configurat~on example of Fig.1 5 , a fi rst band of 5 

MHz t ha t is t he center includes control information 

5 for all users and control information for users 

using the band of 5 MHz. The la tter control 

information includes center fr e quency i nformation 

indicating relat i onship etc. between t h e center 

frequen cy fA and the center frequency fA' of the 

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

sides o f the first band each being 2 .5 MHz, 

redundant in f ormat i on of the c ontrol information for 

all use r s and control informat i on for users using a 

band of 1 0 MH z are transmitted. The former 

15 redundant i nf o rmation is represented as redundant 

bits der i ved according to vari ou s algorithms of 

error c or re ction coding that are performed on the 

control information. The latter control information 

includes c enter frequency information and the like 

20 for users usi n g the band of 10 MHz. In a third band 

that is both sides of the second band, control 

information and redundant info r mati o n for all users 

and control i nformation for users using a band of 10 

MHz are transmit ted. By transmitting the control 

2 5 informat ion and the like by di s p ersing it according 

to bands used by t he user, transmission contents of 

the contro l channe l can be changed according t o 

classes of the mobil e station, for example. 

[Embodiment 5] 

30 Scrambling code spe c ific to a base station 

may be applied to a control channel and a data 

channel that are transmitted fr om the base station 

in addition t o t he syn c hroniza t ion channel . In this 

case, if sc rambling code is set independently for 

35 each bandwidth u se d for communication, processes for 

the mobile station to decode a control channel after 

synchron i zation i s established may become 
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complicated. In the present emb odime nt, scrambling 

code is determined using an entire or a part of two­

dimension~l code defined in a predetermined period 

and in the entire region of the band of 20 MHz. 

Fig.l6 is a figure showing an example of 

scramble code by which a contro l channel and the 

like is multip l ied. In the example shown in the 

figure, two-dimensional code covering 40 sub­

carriers in t he frequency direction and 8 symbo l s in 

10 the time d irection is defined first. Adjacent 

symbols are s hi ft ed in phase b y one sub-carrier with 

each ot h er in the frequency ax i s direction. When 

the base station transmits the control channel and 

t he li ke using the ent ire band o f 20 MHz, the 

15 contro l c h annel is multiplied b y the whole 

scrambl ing code, and is transmitted. When the base 

station u s es only the band of 5 MHz, scrambling code 

mapped to the band of 5 MHz inc luding the center 

frequen cy fA is used. When the base station uses 

20 only the band of 1 0 MHz, scrambl ing code mapped to 

the band of 1 0 MH z including the center frequency fA 

is used. Therefore, the mobi le station can 

demodulate t h e control channel without switching 

scrambling code after synchronization is established 

25 so as t o b e able to connect to the downlink easily. 

The two-dimensional c o de over the entire 

band of 2 0 MH z an d 8 symbols ma y not be a repetition 

pattern s hown in Fig.l6. 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 . Al s o by using such two-dimensional code, 

effect t he same as those above-mentioned can be 

obtained . 

35 

[Embodiment 6] 

In the first embodiment and the like, a 

minimum bandwidth of a use band of the mobile 

stat ion is 5 MHz, and the synch ronization channel 
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and the control channel are tran smitted using a 

central band of 5 MHz. However , the synchroniz~tion 

channel and t he control channel may be transmitted 

using a bandwidth other than 5 MHz. In the example 

5 shown in Fig.18, a band usable for the mobile 

station is 1. 25 MHz, and the central band is 1.25MHz. 

Fig.19 i s similar to Fig.15 in the fourth embodiment, 

but is different in that the min imum bandwidth of 

the center i s 1.25MHz. In addition, by combining 

1 0 the configuration examples shown in Fi gs.18 and 19, 

the control channel may be transmitted using a band 

of 1.25 MHz and a central band of 5 MHz. 

Accordi n gly, fairness among mobi le stations can be 

conside r ed while providing effect of wideband 

15 (improvement o f quality of control channel and the 

like) fo r users us i ng a bandwi dth equal to or 

greate r than 5 MHz . 

As mentioned above, preferred embodiments 

of the present invention are described. But, the 

20 present invention is no t limited to these 

embodiments. Variations and modifications can be 

made wi thin the scope of the p r esent invention. 

Although the present invention is described by 

classifyi ng it into several embodiments for the sake 

2 5 of convenience of explanation, the classification 

into ea ch embodiment is not essential, and one or 

more embodiment may be used as necessary. 

The present application c laims priority 

based on Japanese patent appli c ation No.2005-174399, 

30 filed in the JPO on June 14, 20 05 and the entire 

contents of it are incorporated herein by reference. 

35 
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CLAIMS 

,1. A base station performing communication 

of an orthogonal frequency divi s ion multiplexing 

5 (OFDM) scheme with a mobile station by using any one 

of equal to o r greater than two frequency bands, 

comprising: 

means t h at transmits a synchronization 

c h annel and a control channel u s ing a band that 

1 0 includes a center frequency on a raster of a first 

band and that has a bandwidth equal to or greater 

than that of a second band, 

wherein the control c hannel includes 

cent e r frequency information for specifying a center 

15 frequen c y of the second band. 

20 2 . The base stat i on as claimed in claim 1, 

wherei n the synch r onization channel and the control 

channel are transmitted using a band that includes 

the center f r equency on the raster of the first band 

and that has a b andwidth same as that of the second 

25 band. 

30 3. Th e base station as claimed in claim 1, 

35 

wherein the synchronization channel is transmitted 

using the whole of the first band. 

4. The base station as claimed in claim 1, 
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wherein the synch r onization channel is mapped in the 

freque n c y direction at interval s ea c h wider than a 

sub-carrier spa c i ng. 

s·. The base station as claimed in claim 1, 

wherein the control channel is coded using two-

10 dimensional scrambling c ode that i s mapped to the 

band t hat includes the center frequency on the 

raster o f the fi r st band and that has a bandwidth 

equal t o or greater than that o f the second band in 

two- d imens i onal s c r ambling code tha t is mapped over 

15 the fi rs t band and equal to or greater than one 

transmiss ion time interval. 

20 

6. The base station as claimed in claim 1 , 

wherein b a si c cont rol informat ion that is 

transmitted u sing the band that includes the center 

frequen c y on the raster of the first band and that 

25 has a b andw i d t h same as that of the second band 

includ e s control i nformation common to any mobile 

station us i ng any band, and 

contro l information that is transmitted 

using a third band other than the second band 

30 includes cont r ol information specific to a mobi l e 

station that u ses the third band. 

35 

7. Th e base station as claimed in claim 1, 

wherein the synchronization channel and the 
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scrambling c o de within a predetermined bandwidth 

incl u d i ng the center frequency band on the raster 

has a p a ttern common to mobile stations that perform 

commun ication using different bandwidths. 

8 . Th e base station as claimed in claim 1, 

10 where i n the synchronization chan nel is represented 

as a sequence having impulse-l i ke correlation 

charact e r istics and is mapped in the frequen c y 

directi on. 

1 5 

9. A method used in a base station 

performing communicati o n of an orthogonal frequency 

20 division multiplexing (OFDM) s c heme with a mobile 

station by using any one of equal to or greater than 

two frequency bands, comprising: 

tran smi tt ing a synchroni z at i on channe l 

using a band that includes a center frequency on a 

25 raster of a fir st band and that has a bandwidth 

equal to or greater than that o f a second band; and 

transmitting a control channel that 

includes center fr equen c y information for specifying 

the c enter frequency of the se c ond band using the 

30 band that includes the center frequency on the 

raster of the fi rs t band and that has a bandwidth 

equal to or greater than that of the second band. 

35 

10. A mobile station, comprising: 
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means t hat receives a downlink signal 

transmitted us i ng any one of equal to or greater 

than two frequ en cy bands; 

means t hat detects a synch ronization 

5 channel and a c ontrol channel transmitted from a 

ba se station u sing a band that i ncludes a center 

frequency on a raster of a f i rst band and that has a 

bandwidth equal to or greater than that of a second 

band; 

10 mean s that extracts c e nter frequency 

information from the control channel; and 

means that changes a frequency band for 

receivi n g a signal according t o the center frequency 

i nforma t ion , 

1 5 wherein the center f r equency information 

20 

specifies a center frequency of the second band 

whi ch the base station instruct s the mobile station 

to use f o r commun i c ation. 

11. A method used by a mobile station, 

comprising: 

25 r e c eiving a downlink signal transmitted 

using any one of e q ual to or greater than two 

f r equency bands; 

detecting a synchronization channel and a 

control channel transmitted from a base station 

30 using a band that includes a center frequency on a 

raster of a first band and that has a bandwidth 

equal to or greater than that o f a second band; 

e x t r ac t ing c enter fr e que ncy informa tio n 

from the control channel; and 

35 changing a frequency band for receiving a 

signal a cco rding to the center frequency information, 

wherein the center f r equency information 
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specifies a center frequency of the second band 

which the base s ta tion instruct s the mobile sta~ion 

to use for communication. 
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ABSTRACT 

A, base station performs communication of an 

orthogonal frequency division multiplexing (OFDM) 

5 scheme with a mobile station by using any one of 

equ al to or greater than two frequency bands. The 

base stat ion includes means that transmits a 

synchr onization c hannel and a control channel using 

a band that includes a center frequency fA on a 

10 raster o f a fi r st band (2 0MHz) and that has a 

bandwi d th equal to or greater t h an that of a second 

band (5MH z of the end). The c ontrol channel 

includes center frequency information for specifying 

a cent e r f r eque ncy fA' of the second b and. Sinc e 

15 the mobil e station moves to a desired band after 

obtaining center frequency info rmation using a band 

including the center frequency on a raster, the 

mobile station can connect to the des ired band 

wit h out search ing frequencies that are not on the 

20 raster. 
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