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METHOD FOREFFECTIVELY 
TRANSMITTING SYNCHRONIZATION 

CHANNEL AND METHOD FOR 
ALLOCATING TRANSMISSION POWER FOR 

THE SAME 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions 
made by reissue. 

CROSSREFERENCE TO RELATED 
APPLICATIONS 

This application is a reissue of U.S. Pat. No. 8,050, 704, 
which issued on Nov. 1, 2011, from U.S. application Ser: No. 
1 2/444, 117 filed on Apr. 2, 2009, which is the National Stage 
filing under 35 U.S.C. 371 of International Application No. 
PCTVKR2007/004826, filed on Oct. 2, 2007, which claims the 
benefit of earlier filing date and right of priority to Korean 
Application No. 10-2007-0009919, filed on Jan. 31, 2007, 
and also claims the benefit of U.S. Provisional Application 
Ser: No. 60/827,854, filed on Oct. 2, 2006. 

TECHNICAL FIELD 

The present invention relates to a synchronization channel 
(SCH) in a multiple carrier mobile communication system, 
and more particularly, to a method for effectively transmitting 
a synchronization channel (SCH) and a method for allocating 
a transmission power for the same. 

BACKGROUND ART 

First of all, a general synchronization channel (SCH) will 
be described. 

In a multiple carrier mobile communication system, for 
example, an orthogonal frequency division multiple (OFDM) 
communication system, a user equipment (UE) receives a 
synchronization channel (SCH) to initially access a base sta 
tion. In this case, the user equipment can acquire timing 
synchronization and frequency synchronization of a signal 
transmitted from the base station. Afterwards, the user equip 
ment sets up communication with the base station by acquir 
ing cell information and/or system information through a 
broadcasting channel (BCH) and a reference symbol, if nec 
essary, as well as the aforementioned synchronization chan 
nel. 

Meanwhile, the aforementioned synchronization channel 
(SCH) can be classified into a primary synchronization chan 
nel P. SCH and a secondary synchronization channel S. SCH 
depending on its function. For example, since a code 
sequence of the primary synchronization channel P. SCH is 
used equally in every cell, the user equipment can perform 
timing detection and frequency correction of a signal trans 
mitted from a specific cell even in case that the user equip 
ment does not know a cell to which the user equipment 
belongs. A code sequence of the secondary synchronization 
channel S. SCH depends on information (for example, cell 
ID, CP length, etc.) of a cell to allow the user equipment to 
obtain information of either a cell to which the user equip 
ment is connected or a neighboring cell after acquiring tim 
1ng. 

FIG. 1 is a flow chart illustrating a method for performing 
initial cell search by using a synchronization channel (SCH). 
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2 
First of all, in steps S101 and S102, the user equipment 

starts and acquires initial OFDM symbol timing and fre 
quency synchronization by using the SCH. Then, in step 
S103, the user equipment acquires frame synchronization by 
using the acquired timing and frequency synchronization. At 
the same time, in step S104, the user equipment acquires cell 
related information Such as cell ID, and completes an initial 
procedure for access to the base station in step S105. 
As described above, the synchronization channel (SCH) 

which is important for initial cell search of the user equipment 
should be received regardless of a system bandofa cell which 
the user equipment wishes to access even in case that several 
system bands exist within one system (i.e., in case where a 
scalable bandwidth is supported). For example, in a 3GPP 
LTE system which is currently being discussed, several sys 
tem bandwidths of 10 Mhz., 5 Mhz and 1.25 Mhz. can exist 
within one system. 

FIG. 2 illustrates abandwidth where the SCH is located in 
a scalable bandwidth. 

Specifically, FIG. 2 illustrates a method for positioning the 
SCH in a frequency band in case where three transmission 
bandwidths of 10 Mhz., 5 Mhz and 1.25 Mhz exist within one 
system as described above. As shown in FIG. 2, the current 
3GPP LTE system is based on that the SCH is allocated to the 
smallest bandwidth of 1.25 Mhz; among bandwidths of 10 
Mhz., 5 Mhz and 1.25 Mhz, which the system can support, so 
that the user equipment can receive the SCH no matter what 
the user equipment uses any bandwidth. 
To effectively transmit the SCH which is important for 

initial cell search of the user equipment, it is preferable that a 
transmitting side allocates more transmission power to the 
SCH than that of other channels, thereby increasing detection 
probability of a receiving side. However, if a limited power 
resource is first allocated to a specific channel, it may affect 
allocation of transmission power resources of other channels. 

DISCLOSURE OF THE INVENTION 

Accordingly, the present invention is directed to a method 
for effectively transmitting a synchronization channel (SCH) 
and a method for allocating a transmission power for the 
same, which substantially obviate one or more problems due 
to limitations and disadvantages of the related art. 
An object of the present invention is to provide a method 

for effectively transmitting a synchronization channel (SCH) 
and a method for allocating transmission power for the same, 
which increase a transmission power of a synchronization 
channel (SCH) while minimizing an influence on other chan 
nels. 
To achieve these objects and other advantages and inaccor 

dance with the purpose of the invention, as embodied and 
broadly described herein, a method for transmitting a syn 
chronization channel (SCH) includes increasing a transmis 
sion power of the SCH by a predetermined amount, and 
transmitting the SCH of which transmission power is 
increased, wherein the transmission power is not allocated to 
a predetermined frequency band within OFDM symbols 
which includes the SCH, so as to obtain a transmission power 
corresponding to the increased transmission power of the 
SCH. 

In this case, the predetermined frequency band to which the 
transmission power is not allocated is distributively located in 
a unit of one or more sub-carriers. The predetermined fre 
quency band to which the transmission power is not allocated 
may be located in Successive Sub-carrier regions. Also, the 
predetermined frequency band to which the transmission 
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power is not allocated may be located in a Sub-carrier region 
adjacent to the frequency band where the SCH is located. 

Furthermore, the predetermined frequency band to which 
the transmission power is not allocated is previously deter 
mined. The predetermined frequency band to which the trans 
mission power is not allocated may variably be determined by 
a transmitting side of the SCH. In this case, the transmitting 
side previously transfers position information of the prede 
termined frequency band to a receiving side. 

Furthermore, the SCH may include a plurality of channels 
which exist within one OFDM symbols, the step of increasing 
the transmission power of the SCH includes increasing a 
transmission power of each of the plurality of synchroniza 
tion channels, and within the one OFDM symbol which 
includes the plurality of synchronization channels, a trans 
mission power may not be allocated to a predetermined fre 
quency band to obtain a transmission power corresponding to 
the increased transmission power of the plurality of synchro 
nization channels. 

Furthermore, the SCH may include a plurality of channels 
in a unit of OFDM symbols, the step of increasing the trans 
mission power of the SCH includes increasing a transmission 
power of each of the plurality of synchronization channels per 
OFDM symbol, and within each OFDM symbol which 
includes the plurality of synchronization channels, a trans 
mission power may not be allocated to a predetermined fre 
quency band to obtain a transmission power corresponding to 
the increased transmission power of the plurality of synchro 
nization channels per OFDM symbol. 

In another aspect of the present invention, a method for 
allocating a transmission power includes allocating a trans 
mission power of the SCH by increasing the transmission 
power as much as a predetermined amount, and within 
OFDM symbols which include the SCH, not allocating a 
transmission power to a predetermined frequency band to 
obtain a transmission power corresponding to the increased 
transmission power of the SCH. 

According to the preferred embodiment of the present 
invention, a method for effectively allocating a transmission 
power and a method for transmitting SCH are provided to 
minimize an influence on transmission of other channels 
within one OFDM symbol. In this case, the transmission 
power of the SCH, which is important for initial cell search of 
the user equipment, is increased but is not allocated to a 
predetermined frequency region within the one OFDM sym 
bol to obtain the increased transmission power. 

In addition, the position of the region to which the trans 
mission power is not allocated can be set variously to match 
other matters of a communication system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a flow chart illustrating a method for performing 
initial cell search by using a synchronization channel (SCH); 

FIG. 2 illustrates a bandwidth where SCH is located in a 
scalable bandwidth: 

FIG. 3A to FIG. 3C illustrate various methods for distribu 
tively locating a frequency band to which a transmission 
power is not allocated, in accordance with the preferred 
embodiment of the present invention; 

FIG. 4 illustrates a method for setting up a frequency band 
to which a transmission power is not allocated as a sub-carrier 
region adjacent to SCH, in accordance with the preferred 
embodiment of the present invention; 
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4 
FIG. 5 illustrates a method for locally locating a frequency 

band to which a transmission power is not allocated, in accor 
dance with the preferred embodiment of the present inven 
tion; 

FIG. 6 illustrates a method for allocating a transmission 
power if a plurality of SCHs are included within one OFDM 
symbol, in accordance with the preferred embodiment of the 
present invention; and 

FIG. 7A and FIG. 7B illustrate examples of a method for 
transmitting SCH in accordance with the preferred embodi 
ment of the present invention if a plurality of SCHs are trans 
mitted through a plurality of OFDM symbols. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

Hereinafter, the preferred embodiments of the present 
invention will be described in detail with reference to the 
accompanying drawings. It is to be understood that the 
detailed description which will be disclosed along with the 
accompanying drawings is intended to describe the exem 
plary embodiments of the present invention, and is not 
intended to describe a unique embodiment which the present 
invention can be carried out. 

Hereinafter, the detailed description includes detailed mat 
ters to provide full understanding of the present invention. 
However, it will be apparent to those skilled in the art that the 
present invention can be carried out without the detailed 
matters. To prevent the concept of the present invention from 
being ambiguous, structures and apparatuses of the known art 
will be omitted, or will be shown in the form of a block 
diagram based on main functions of each structure and appa 
ratus. Also, wherever possible, the same reference numbers 
will be used throughout the drawings and the specification to 
refer to the same or like parts. 

Meanwhile, for convenience of description, although an 
example of 3GPP LTE system will be described in the 
detailed description of the present invention, it will be appar 
ent to those skilled in the art that the present invention is 
intended to use a synchronization channel (SCH) for synchro 
nization acquisition of a user equipment (UE) and can be 
applied to a random OFDM communication system of which 
available transmission power is limited within a specific time. 

Hereinafter, to describe a method for transmitting SCH and 
method for allocating a transmission power for the same in 
accordance with the preferred embodiments of the present 
invention, first of all, a general OFDM system will be 
described. 
The basic principle of OFDM is to divide a data stream 

having a high data transmission rate by a plurality of data 
streams having a low data transmission rate and simulta 
neously transmit the data streams by using a plurality of 
carriers. In this case, each of the plurality of carriers is 
referred to as a sub-carrier. 

Meanwhile, since orthogonality exists among the plurality 
of carriers of the OFDM, a receiving side can detect fre 
quency components of the carriers even if the respective 
frequency components are overlapped with each other in the 
OFDM system. 
A method for sequentially transmitting signals in the 

OFDM system will be described below. 
In other words, the data stream having a high data trans 

mission rate is converted into a plurality of data streams 
having a low data transmission rate through a serial to parallel 
converter. The converted data streams are multiplied by each 
of the Sub-carriers, and the respective data streams are added 
to each other, whereby the resultant data streams are trans 
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mitted to the receiving side. The plurality of parallel data 
streams generated by the serial to parallel converter can be 
transmitted with a plurality of sub-carriers by inverse discrete 
fourier transform (IDFT). The IDFT can be implemented 
efficiently using inverse fast fourier transform (IFFT). 

Since a symbol duration of a sub-carrier mapped with data 
streams having a lower data transmission rate than that of a 
data stream having a higher data transmission rate increases 
in the aforementioned OFDM system, it is advantageous in 
that temporally relative signal dispersion generated by multi 
path delay spread is reduced. 
The general communication system including the afore 

mentioned OFDM system has limitation in a transmission 
power available for signal transmission in a specific time. In 
particular, if a transmission power of a Sub-carrier to which 
the SCH is transmitted increases in the aforementioned 
OFDM system in order to increase a detection probability of 
the SCH within one OFDM symbol, a transmission power 
resource of the sub-carrier to which channels other than the 
SCH are transmitted within the same OFDM symbol may be 
insufficient. Since the transmission power available for one 
OFDM transmission is limited, the OFDM system may cause 
a problem unlike the other communication system. 

Accordingly, according to the preferred embodiment of the 
present invention, there is suggested a method for increasing 
a transmission power of SCH but making some of a Sub 
carrier band, to which channels other than the SCH within the 
same OFDM symbol are transmitted, null without allocating 
a transmission power thereto. This method according to the 
preferred embodiment of the present invention will be 
described below. 
Two types of methods may be considered as a method for 

allocating a transmission power of SCH within OFDM sym 
bol to which the SCH is transmitted, wherein the transmission 
power of the SCH is higher than that of other channels within 
the same OFDM symbol. 

The first method is to set a transmission power of a corre 
sponding Sub-carrier region to 0 and allocate a remaining 
power resource to the SCH without transmitting other chan 
nels to the Sub-carrier region corresponding to a frequency 
region required in the channels other than the SCH. Also, the 
second method is to reduce the power of channels other than 
the SCH and thus allocate a remaining power resource to the 
SCH. 
To describe the first method in more detail, when SCH 

bandwidth of 1.25 MHZ exists within a system bandwidth of 
10 MHz of the 3GPP LTE system, a case where an average 
power of a corresponding SCH is higher than an average 
power of 10 MHz as much as 3 dB will be described. 

In the 3GPP LTE system, it is considered that the number of 
sub-carriers of 10 MHz is approximately 601 and the number 
of sub-carriers of 1.25 MHz is approximately 76, and it is 
assumed that the same transmission power of 1 Watt (i.e., an 
average transmission power of 10 MHz is 1 Watt) is allocated 
to all sub-carriers. 

Under the circumstances, among a total of 601 Sub-carri 
ers, if a transmission power is not allocated to 76 Sub-carriers 
allocated to the SCH but the corresponding power is allocated 
to the SCH, 76 Watt (basic power of 76 sub-carriers for SCH 
transmission)+76 Watt (available power as a power is not 
allocated to 76 sub-carriers other than SCH as described 
above)=152 Watt can be allocated to the SCH which uses 76 
Sub-carriers. Accordingly, the SCH can have an average trans 
mission power of 152 (Watt)/76=2 Watt so as to obtain an 
average power higher than 1 Watt twice (i.e., 3 dB), wherein 
1 Watt is an average power of a system bandwidth of 10 MHz. 
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6 
Meanwhile, the second method will be described with 

reference to the example of the first method. To increase a 
transmission power of 76 sub-carriers allocated to the SCH 
among a total of 601 sub-carriers within a bandwidth of 10 
MHz as much as 3 dB, a transmission power of 525 sub 
carriers except 76 sub-carriers allocated to the SCH is 
reduced uniformly and allocated to the SCH. 

In other words, if a transmission power of 1 Watt is allo 
cated to each of 76 sub-carriers for SCH transmission (a total 
of 76 Watt), a transmission power of 525 sub-carriers except 
76 sub-carriers allocated to the SCH is reduced by 76/525 
Watt-about 0.1448 Watt, so as to additionally allocate 76 
Watt. As a result, 76 Watt (basic power of 76 sub-carriers for 
SCH transmission) 76 Watt (power obtained by reducing a 
transmission power by about 0.1448 Watt from 525 sub 
carriers to which the SCH is not allocated)=about 152 Watt 
can be allocated as the transmission power of 76 sub-carriers 
for SCH transmission. Accordingly, the SCH can have an 
average power of 152/76 Watt-about 2 Watt so as to obtain an 
average power higher than an average power of 1 Watt in a 
system bandwidth of 10 MHZ twice (i.e., 3 dB). 
The aforementioned second method may have several 

problems. 
In other words, if channels other than the SCH are modu 

lated through 16 QAM (or 64 QAM), a general receiving side 
measures an average receiving amplitude of the received 16 
QAM (or 64 QAM) symbols to estimate an actual constella 
tion of each of the received QAM symbols by using the 
average receiving amplitude as a reference value. 
At this time, if a transmission power of channels (for 

example, data channel) other than the SCH, which are trans 
mitted through OFDM symbols to which the SCH is trans 
mitted, is reduced greatly in the same manner as the afore 
mentioned second method, great difference in a transmission 
power of a data channel occurs between OFDM symbols to 
which the SCH is transmitted and OFDM symbols to which 
the SCH is not transmitted. In this case, the receiving side 
should separately measure an average receiving amplitude of 
QAM symbols with respect to QAM signals received through 
the OFDM symbols to which the SCH is transmitted and 
QAM signals received through the OFDM symbols to which 
the SCH is not transmitted and use the measured average 
receiving amplitude for QAM symbol demodulation. Since 
this action reduces the number of OFDM symbols which can 
take an average to estimate receiving amplitude, QAM 
receiving performance of the receiving side may be deterio 
rated greatly. 

Therefore, in the preferred embodiment of the present 
invention, when a high transmission power is allocated to the 
SCH, in the same manner as the first method, there is Sug 
gested a method for allocating a remaining power resource to 
the SCH without allocating a transmission power to a corre 
sponding Sub-carrier region and transmitting another channel 
to a frequency region required for channels other than the 
SCH within OFDM symbols to which the SCH is transmitted. 
Meanwhile, according to the preferred embodiment of the 
present invention as described above, the position of a fre 
quency region (hereinafter, referred to as null) to which a 
transmission power is not allocated to obtain a transmission 
power to be additionally allocated to the SCH may be distrib 
uted within the entire system bandwidth or may be localized 
in a successive Sub-carrier region. Also, if the null is distrib 
uted, the respective regions may be distributed in a unit of 
Sub-carriers, or several Sub-carriers may be designated in 
blocks to distribute the respective regions in a block unit. 
Also, combination of the above methods may be used. 
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FIG. 3A to FIG. 3C illustrate various methods for distribu 
tively locating a frequency band (null) to which a transmis 
sion power is not allocated, in accordance with the preferred 
embodiment of the present invention. 

Specifically, FIG. 3A to FIG. 3C illustrates various 
examples of a method for distributively allocating possible 
mapping and null band of the SCH having a bandwidth of 
1.25 MHz in the 3GPP LTE system having a system band 
width of 10 MHz. Also, referring to FIG. 3A to FIG. 3C, the 
SCH is located at the center of a system band. FIG. 3A 
illustrates an example of a null distributed in a sub-carrier 
level, and FIG. 3B illustrates an example of a null distributed 
in a block unit of several sub-carriers set in a block. FIG. 3C 
illustrates an example of combination of a method for distrib 
uting a null in a Sub-carrier unit and a method for distributing 
a null in a group unit of several Subcarrriers. 

Although FIG. 3A to FIG. 3C illustrate examples that null 
Sub-carriers and/or null blocks are arranged at constant inter 
vals, the null Sub-carriers and/or null blocks may be arranged 
at uneven intervals. 

Meanwhile, FIG. 4 illustrates a method for setting up a 
frequency band, to which a transmission power is not allo 
cated, as a sub-carrier region adjacent to SCH in accordance 
with the preferred embodiment of the present invention. 

In general, when a user equipment (UE) sets up initial 
communication with a base station, the user equipment uses a 
band limited filter suitable for a transmission band of the SCH 
to receive the SCH. For example, in the example of FIG.4, the 
user equipment receives the SCH among receiving signals by 
using a band limited filter of 1.25 MHz. At this time, if a value 
of sub-carriers adjacent to the SCH is within a corresponding 
band due to limitation in performance of the band limited 
filter, the value can act as interference in receiving the SCH. 

Therefore, in the preferred embodiment of the present 
invention, there is suggested a method for greatly relaxing 
filter requirements in a receiving side by locating a null in a 
sub-carrier region adjacent to the SCH as shown in FIG. 4. 
This method may correspond to an application example of the 
methods illustrated in FIG. 3A to FIG. 3C. 

Meanwhile, according to the preferred embodiment of the 
present invention, the null region is not distributively allo 
cated as shown in FIG. 3A to FIG. 4 but may be locally 
allocated, which will be described below. 

FIG. 5 illustrates a method for locally locating a frequency 
band to which a transmission power is not allocated, in accor 
dance with the preferred embodiment of the present inven 
tion. 

Specifically, in the method according to the preferred 
embodiment of the present invention as shown in FIG. 5, a 
null region which sets a transmission power of corresponding 
Successive Sub-carriers to 0 is set without transmitting other 
channels to a frequency region required for channels other 
than the SCH, so as to allocate a remaining power resource to 
the SCH. 

Unlike the case where the null region is ditributively allo 
cated, the case where the null region is locally allocated can 
be used with scheduling of a transmitting side in Such a 
manner as setting a specific frequency band as a null region if 
the specific frequency band has a poor channel status. 

Meanwhile, a communication setup status that the user 
equipment receives the SCH to perform initial communica 
tion access to a base station of a cell to which the user equip 
ment belongs occurs when the user equipment performs han 
dover to another cell as well as when the user equipment 
performs initial cell search within one cell. In other words, the 
user equipment receives SCH of a target cell during handover 
to perform a communication setup procedure of the target cell 
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8 
with the base station. Under this handover status, one or more 
SCHs can be used considering handover between cells which 
use different system bandwidths. 

FIG. 6 illustrates a method for allocating a transmission 
power if a plurality of SCHs are included within one OFDM 
symbol in accordance with the preferred embodiment of the 
present invention. 

In other words, FIG. 6 illustrates a design for receiving 
SCH when a user equipment having receiving performance of 
aband of 10 MHz in the 3GPP LTE system tries handover for 
a cell having bandwidth of 20 MHz. In this case, in FIG. 6, 
three SCHs are used so that the user equipment having receiv 
ing performance of 10 MHz receives one or more SCHs no 
matter what a receiving band of the user equipment is located 
in any of a system bandwidth of 20 MHz. 
Under the circumstances that several SCHs are used as 

shown in FIG. 6, in the preferred embodiment of the present 
invention, a frequency region required for channels other than 
the SCH is set to a null region without allocation of a trans 
mission power, so that a remaining power resource is allo 
cated to the SCH. In this case, the null region may be distribu 
tively allocated as described with reference to FIG. 3A to 
FIG. 3C, or may be set in a sub-carrier region adjacent to the 
SCH as shown in FIG. 4. Also, the null region may be locally 
allocated in a specific region as shown in FIG. 5. Moreover, in 
FIG. 6, a sub-carrier region adjacent to each of several SCHs 
is set to a null region by using the method shown in FIG. 4. 

Meanwhile, in the 3GPP LTE system, a plurality of SCHs 
may be used depending on their function. Also, a plurality of 
SCHs may be used within one frame depending on SCH 
detection and information to be transmitted through the SCH. 
In this case, an application example of the method according 
to the preferred embodiment of the present invention will be 
described below. 

FIG. 7A and FIG. 7B illustrate examples of a method for 
transmitting SCH in accordance with the preferred embodi 
ment of the present invention if a plurality of SCHs are trans 
mitted through a plurality of OFDM symbols. 

Specifically, referring to FIG. 7A, SCH is divided into 
P-SCH and S-SCH depending on its function, and the P-SCH 
and the S-SCH are allocated to one or more OFDM symbols 
along with BCH in a TDM mode. 

Meanwhile, FIG. 7B illustrates a case where a plurality of 
SCHs are transmitted into one sub-frame which includes 
OFDM symbols. In the 3GPP LTE system which is currently 
being discussed, it is considered that one, two, or four SCHs 
may exist within one frame considering SCH detection and 
information (for example, cell ID) transmitted through SCH 
as described above. Specifically, FIG. 7B illustrates a case 
where two SCHs are included in one sub-frame. 
Under the circumstances that several SCHs (or P-SCH 

and/or S-SCH) are transmitted in OFDM symbol unit 
depending on requirements of a communication system, 
according to the preferred embodiment of the present inven 
tion, there is suggested a method for making a transmission 
power of a corresponding Sub-carrier and/or sub-carrier block 
null to a value of 0 and allocating a remaining power resource 
to the SCH without transmitting another channel to a fre 
quency region required for channels other than the SCH 
within each of the OFDM symbols to which the SCH is 
transmitted. In this case, the null region may be arranged by 
distributive allocation, local allocation, or combination of 
distributive allocation and local allocation as described 
above. Also, the null region may be set to a region adjacent to 
the SCH. 

Meanwhile, in the method for transmitting SCH and the 
method for allocating a transmission power in accordance 
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with the preferred embodiment of the present invention, a 
method for reporting the position of the null region to the 
receiving side will be described below. 

According to the preferred embodiment of the present 
invention, some of sub-carriers of specific OFDM symbols 
are allocated to the SCH and the null region, and may be used 
as a channel for another purpose in other regions. In this case, 
it is preferable that the user equipment which receives chan 
nels other than the SCH within OFDM symbols to which the 
SCH is transmitted knows which region of the symbols has 
been used as the null region. 

Therefore, the preferred embodiment of the present inven 
tion Suggests a method for identifying a position of a null 
region in the user equipment within OFDM symbols without 
acquisition of additional information as the position of the 
null region is fixed, and a method for variably setting the 
position of the null region in the transmitting side and report 
ing the set position of the null region to the user equipment 
through separate signaling. 

Specifically, in the method for identifying the position of 
the null region in the user equipment without additional infor 
mation as the position of the null region is fixed, the system 
previously sets the position of the null region within the 
OFDM symbols to which the SCH is transmitted, as a dis 
tributively allocated pattern as shown in FIG. 3A to FIG. 3C, 
a region adjacent to the SCH as shown in FIG.4, and a locally 
allocated pattern as shown in FIG. 5. Thus, the transmitting 
side transmits the SCH by allocating a power while the receiv 
ing side (user equipment) knows the position of the null 
region without additional signaling. In this case, it is advan 
tageous in that signaling overhead for reporting the position 
of the null region is reduced. 

Furthermore, the transmitting side may variably set the 
position of the null region, and the user equipment may trans 
mit signaling for reporting the set position of the null region. 
In this case, possible patterns which the transmitting side can 
set as the position of the null region are previously set as 
shown in FIG. 3A to FIG. 5. Signaling overhead can be 
reduced by using a more simplified method for signaling 
whether the SCH is transmitted depending on which one of 
the above possible patterns. For example, in case of distribu 
tive allocation as shown in FIG.3A to FIG. 3C, the pattern of 
the null region is previously set as the size (or the number of 
Sub-carriers) of the frequency region used for the null region 
is set. In this case, signaling can be performed in Such a 
manner that the size (or the number of sub-carriers) of the 
frequency region required for the null region is only reported 
depending on a power increase level of the SCH. 

Furthermore, if the transmitting side can variably use the 
null region as above, the null region can be arranged locally in 
the Sub-carrier region having a poor channel depending on the 
status of the receiving channel in the local allocation manner 
shown in FIG. 4. At this time, the transmitting side can use the 
null region in Such a manner that the size of the null region is 
fixed and its position is only varied depending on the status of 
the receiving channel. And, in the preferred embodiment of 
this invention, the user equipment may know the position of 
the null region in the OFDM symbol in which SCH is trans 
mitted by any means mentioned above. And the user equip 
ment may apply this knowledge of the position of the null 
region not containing data to decoding data. 

It will be apparent to those skilled in the art that the present 
invention can be embodied in other specific forms without 
departing from the spirit and essential characteristics of the 
invention. Thus, the above embodiments are to be considered 
in all respects as illustrative and not restrictive. The scope of 
the invention should be determined by reasonable interpreta 
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10 
tion of the appended claims and all change which comes 
within the equivalent scope of the invention are included in 
the scope of the invention. 

INDUSTRIAL APPLICABILITY 

According to the preferred embodiment of the present 
invention, a method for effectively allocating a transmission 
power and a method for transmitting SCH are provided to 
minimize an influence on transmission of other channels 
within one OFDM symbol. In this case, the transmission 
power of the SCH, which is important for initial cell search of 
the user equipment, is increased but is not allocated to a 
predetermined frequency region within the one OFDM sym 
bol to obtain the increased transmission power. 

In addition, the position of the region to which the trans 
mission power is not allocated can be set variously to match 
other matters of a communication system. 
What is claimed is: 
1. A method for transmitting a synchronization channel 

(SCH), the method comprising: 
increasing a transmission power of the SCH by a predeter 

mined amount; and 
transmitting the SCH of which transmission power is 

increased, 
wherein the transmission power is not allocated to a pre 

determined frequency band within Orthogonal Fre 
quency Division Multiple (OFDM) symbols which 
includes the SCH. So as to obtain a transmission power 
corresponding to the increased transmission power of 
the SCH. 

2. The method of claim 1, wherein the predetermined fre 
quency band to which the transmission power is not allocated 
is distributively located in a unit of one or more sub-carriers. 

3. The method of claim 1, wherein the predetermined fre 
quency band to which the transmission power is not allocated 
is located in Successive Sub-carrier regions. 

4. The method of claim 1, wherein the predetermined fre 
quency band to which the transmission power is not allocated 
is located in a sub-carrier region adjacent to the frequency 
band where the SCH is located. 

5. The method of claim 1, wherein the predetermined fre 
quency band to which the transmission power is not allocated 
is previously determined. 

6. The method of claim 1, wherein the predetermined fre 
quency band to which the transmission power is not allocated 
is variably determined by a transmitting side of the SCH, and 
the transmitting side previously transfers position informa 
tion of the predetermined frequency band to a receiving side. 

7. The method of claim 1, wherein the SCH includes a 
plurality of channels which exist within one OFDM symbols, 
the step of increasing the transmission power of the SCH 
includes increasing a transmission power of each of the plu 
rality of synchronization channels, and within the one OFDM 
symbol which includes the plurality of synchronization chan 
nels, a transmission power is not allocated to a predetermined 
frequency band to obtain a transmission power corresponding 
to the increased transmission power of the plurality of syn 
chronization channels. 

8. The method of claim 1, wherein the SCH includes a 
plurality of channels in a unit of OFDM symbols, the step of 
increasing the transmission power of the SCH includes 
increasing a transmission power of each of the plurality of 
synchronization channels per OFDM symbol, and within 
each OFDM symbol which includes the plurality of synchro 
nization channels, a transmission power is not allocated to 
a predetermined frequency band to obtain a transmission 
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power corresponding to the increased transmission power of within Orthogonal Frequency Division Multiple (OFDM) 
the plurality of synchronization channels per OFDM symbol. symbols which include the SCH, not allocating a trans 

9. A method for allocating a transmission power, the mission power to a predetermined frequency band to 
method comprising: obtain a transmission power corresponding to the 

allocating a transmission power of the synchronization 5 increased transmission power of the SCH. 
channel (SCH) by increasing the transmission power as 
much as a predetermined amount; and k . . . . 


