




-3- 

spacing. Therefore, even when the center frequency  

fA of the wide frequency band of 20 MHz is  

positioned on a raster, it can be predicted that a  

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

is not always positioned on a raster. Therefore, it  5 

is feared that there is a problem in that a  

procedure for a mobile station that wants to use the 

frequency band of 5 MHz in the cell A to connect to  

a downlink and a process required for searching for  

a center frequency are complicated. 10 

     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  

which communication of the OFDM scheme is performed  15 

using any one of more than one frequency band.  

 

MEANS FOR SOLVING THE PROBLEM 

      In an embodiment of the present invention,  

a base station apparatus is used. The base station 20 

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  

the plurality of types of bandwidths in a band  25 

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  

of the band used in the transmission unit  30 

irrespective of the bandwidth used in the  

transmission unit. 

 

EFFECT OF THE INVENTION 

     According to the present invention, in a 35 

mobile communication system in which communication  
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of an OFDM scheme is performed using any one of  

equal to or greater than two frequency bands, it 

becomes easy to connect to a downlink signal.
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from the symbol to output an effective symbol, a FFT 

unit for performing fast Fourier conversion on the  

data of the effective symbol to perform modulation  

of the OFDM scheme, and a correlation detection unit 

for calculating correlation between the data  5 

modulated in the OFDM scheme and a predetermined 

synchronization pattern to detect a correlation peak. 

      Fig.4 shows mapping examples of a 

synchronization channel that is multiplexed in the 

multiplexing unit shown in Fig.2. The base station  10 

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,  

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

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  

for 20 MHz, more sub-carriers exist actually. When the 20 

synchronization channel indicates a synchronization 

pattern using data sequence of d1, d2, ..., d40, the data 

sequence is arranged in a frequency axis direction and 

is mapped to each sub-carrier. In the figure, the 

number “1”, “2”, ... correspond to d1, d2, .... 25 

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  

center frequency of the band of 20 MHz by cell  30 

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  

MHz, following operation is performed. The mobile 35 

station supplies a synchronization pattern of 
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and the control channel are transmitted using a  

central band of 5 MHz. However, the synchronization 

channel and the control channel may be transmitted 

using a bandwidth other than 5 MHz. In the example 

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

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

Fig.19 is similar to Fig.15 in the fourth embodiment, 

but is different in that the minimum bandwidth of  

the center is 1.25MHz. In addition, by combining  

the configuration examples shown in Figs.18 and 19,  10 

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 

(improvement of quality of control channel and the  15 

like) for users using a bandwidth equal to or  

greater than 5 MHz.  
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