
 
 
                                                                           -1- 

  SPECIFICATION 

TITLE OF THE INVENTION 

          BASE STATION DEVICE AND COMMUNICATION 

CONTROL METHOD 

 5 
TECHNICAL FIELD 

          The present invention relates to a radio 

communication system.  More particularly, the 

present invention relates to a base station 

apparatus and a communication control method. 10 

 

BACKGROUND ART 

          3GPP that is a standardization group of  

W-CDMA is studying a communication scheme that 
becomes a successor to W-CDMA and HSDPA, that is, 15 

3GPP is studying Long Term Evolution (LTE).  As 

radio access schemes, OFDM (Orthogonal Frequency 

Division Multiplexing) is being studied for downlink, 

and SC-FDMA (Single-Carrier Frequency Division 

Multiple Access) is being studied for uplink (refer 20 

to non-patent document 1, for example). 

          OFDM is a scheme for dividing a frequency 

band into a plurality of narrow frequency bands 
(subcarriers) so as to perform transmission by 

carrying data on each subcarrier.  By arranging the 25 

subcarriers on frequencies densely without 

interfering with each other while a part of them 

overlap, high speed transmission is realized so that 

efficiency of use of frequency increases. 

          SC-FDMA is a transmission scheme that can 30 

decrease interference among terminals by dividing 

frequency band and performing transmission using 

frequency bands that are different among a plurality 

of terminals.  Since the SC-FDMA has characteristics 

that variation of transmission power becomes small, 35 

low power consumption in the terminal and wide 

coverage can be realized. 

-1- SPECIFICATION TITLE OF THE INVENTION               BASE STATION DEVICE AND
COMMUNICATION CONTROL METHOD TECHNICAL FIELD               The present invention relates to a
radio communication system. More particularly, the present invention relates to a base station 10
apparatus and a communication control method. BACKGROUND ART               3GPP that is a
standardization group of W-CDMA is studying a communication scheme that 15 becomes a successor to
W-CDMA and HSDPA, that is, 3GPP is studying Long Term Evolution (LIE). As radio access schemes,
OFDM (Orthogonal Frequency Division Multiplexing) is being studied for downlink, and SC-FDMA
(Single-Carrier Frequency Division 20 Multiple Access) is being studied for uplink (refer to non-patent
document 1, for example).              OFDM is a scheme for dividing a frequency band into a plurality of
narrow frequency bands (subcarriers) so as to perform transmission by 25 carrying data on each
subcarrier. By arranging the subcarriers on frequencies densely without interfering with each other while a
part of them overlap, high speed transmission is realized so that efficiency of use of frequency increases.
30SC-FDMA is a transmission scheme that can decrease interference among terminals by dividing
frequency band and performing transmission using frequency bands that are different among a plurality of
terminals. Since the SC-FDMA has characteristics 35 that variation of transmission power becomes small,
low power consumption in the terminal and wide coverage can be realized. 
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          LTE is a system in which a plurality of 

user apparatuses share one or more physical channels 

in the uplink and the downlink for performing 

communication.  The channel shared by the plurality 

of user apparatuses is generally called a shared 5 
channel.  In LTE, the channel is the Physical Uplink 

Shared Channel (PUSCH) in the uplink, and is the 

Physical Downlink Shared Channel (PDSCH) in the 

downlink. 

          In the communication system using the 10 

above-mentioned shared channel, it is necessary to 

signal information indicating which user apparatus 

is assigned the shared channel for each subframe (1 

ms in LTE).  In LTE, a control channel used for the 
signaling is called Physical Downlink Control 15 

Channel (PDCCH) or called Downlink L1/L2 Control 

Channel (DL L1/L2 Control Channel).  Information of 

the physical downlink control channel includes, for 

example, downlink (DL) scheduling information, 

acknowledgement information (ACK/NACK), uplink (UL) 20 

scheduling grant, overload indicator, transmission 

power control command bit and the like (refer to 

non-patent document 2, for example).   
           The DL scheduling information and the UL 

scheduling grant correspond to the information for 25 

signaling which user apparatus is assigned the 

shared channel.  The DL scheduling information 

includes, for example, assignment information of 

resource blocks in downlink, ID of UE, the number of 

streams, information on precoding vector, data size, 30 

modulation scheme, information on HARQ (hybrid 

automatic repeat request), and the like with respect 

to the downlink shared channel.  The UL scheduling 

grant includes, for example, assignment information 

of resource blocks in uplink, ID of UE, data size, 35 

modulation scheme, uplink transmission power 

information, demodulation reference signal in uplink 

-2--              LIE is a system in which a plurality of user apparatuses share one or more physical channels
in the uplink and the downlink for performing communication. The channel shared by the plurality of user
apparatuses is generally called a shared channel. In LIE, the channel is the Physical Uplink Shared
Channel (PUSCH) in the uplink, and is the Physical Downlink Shared Channel (PDSCII) in the downlink.
10In the communication system using the above-mentioned shared channel, it is necessary to signa.l
information indicating- which user apparatus is assigned the shared channel for each subframe (1 ifs in
LIE). In LIE, a control channel used for the 15 signaling is called Physical Downlink Control Channel
(PDCCH) or called Downlink L1/L2 Control Channel (DL L1/L2 Control Channel). Information of the
physical downlink control channel includes, for example, downlink (DL) scheduling information, 20
acknowledgement information (ACK/NACK), uplink (UL) scheduling grant, overload indicator,
transmission power control command bit and the like (refer to non-patent document 2, for example). The
DL scheduling information and the UL 25 scheduling grant correspond to the information for signaling
which user apparatus is assigned the shared channel. The DL scheduling information includes, for
example, assignment information of resource blocks in downlink, ID of UE, the number of 30 streams,
information on precoding vector, data size, modulation scheme, information on HARQ (hybrid automatic
repeat request), and the like with respect to the downlink shared channel. The UL scheduling grant
includes, for example, assignment information 35 of resource blocks in uplink, ID of LE, data size,
modulation scheme, uplink transmission power information, demodulation reference signal in uplink  -3-- 
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MIMO, and the like with respect to the uplink shared 

channel.   

          In the following, communications using the 

uplink shared channel are described. 

          As mentioned above, in the uplink, the 5 
base station apparatus selects, in each subframe 

(every 1 ms), a user apparatus which performs 

communication using the shared channel, and 

instructs the selected user apparatus, by using the 

uplink scheduling grant, to perform communication 10 

using the shared channel in a predetermined subframe.  

The user apparatus transmits the shared channel 

based on the uplink scheduling grant.  The base 

station apparatus receives the shared channel 
transmitted from the user apparatus, and decodes the 15 

channel.  The above-mentioned processing for 

selecting a user apparatus which performs 

communication using the shared channel is called 

scheduling processing. 

  [Non-patent document 1] 3GPP TR 25.814 (V7.0.0), 20 

“Physical Layer Aspects for Evolved UTRA,” June 2006 

  [Non-patent document 2] R1-070103, Downlink L1/L2 

Control Signaling Channel Structure: Coding 
  [Non-patent document 3] 3GPP, R1-071654, NTT 

DoCoMo, Mitsubishi Electric，Sharp, “Transmission 25 
Interval of Cat.0 information in E-UTRA Downlink”, 

March, 2007 

 

DISCLOSURE OF THE INVENTION 

PROBLEM TO BE SOLVED BY THE INVENTION 30 

          However, the above-mentioned background 

technique has the following problem. 

          It is proposed that the L1/L2 control 

channel includes so-called part 0 information (Cat.0 

information) which is the radio resource amount of 35 

the L1/L2 control channel (refer to non-patent 

document 3, for example).  Further, it is agreed 

MEMO, and the like with respect to the uplink shared channel.              In the following, communications
using the uplink shared channel are described. As mentioned above, in the uplink, the base station
apparatus selects, in each subframe (every 1 ms), a user apparatus which performs communication using
the shared channel, and instructs the selected user apparatus, by using the 10 uplink scheduling grant, to
perform communication using the shared channel in a predetermined subframe. The user apparatus
transmits the shamed channel based on the uplink scheduling grant. The base station apparatus receives
the shared channel 15 transmitted from the user apparatus, and decodes the channel. The
above-mentioned processing for selecting a user apparatus which performs communication using the
shared channel is called scheduling processing. 20[Non-patent document 1] 3GPP TR 25.814 (V7.0.0),
"Physical Layer Aspects for Evolved UTRA," June 2006    [Non-patent document 2] R1-070103, Downlink
L1/L2 Control Signaling Channel Structure: Coding [Non-patent document 3] 3GPP, R1-071654, NTT 25
DoCoMo, Mitsubishi Electric, Sharp, "Transmission Interval of Cat.0 information in E-UTRA Downlink",
March, 2007 DISCLOSURE OF THE INVENTION  30 PROBLEM TO BE SOLVED BY THE INVENTION
However, the above-mentioned background technique has the following problem.              It is proposed
that the L14L2 control channel includes so-called part 0 information (Cat.0 
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that, in terms of the transmission interval of the 

part 0 information, the part 0 information is 

transmitted every TTI. 

          However, mapping positions of the part 0 

information in the time – frequency domain are not 5 
studied.   

          In view of the above-mentioned problem, an 

object of the present invention is to provide a base 

station apparatus and a communication control method 

that can report a radio resource amount used for a 10 

control channel. 

 

MEANS FOR SOLVING THE PROBLEM 

          In order to overcome the above problem, 
one aspect of the present invention relates to a  15 

base station apparatus used in a mobile 

communication system to which an OFDM scheme is 

applied in downlink, including: 

          a scheduler configured to perform 

assignment of radio resources to a user apparatus 20 

for each subframe; 

          a control channel generation unit 

configured to generate a control channel for 
reporting a result of scheduling by the scheduler to 

the user apparatus; and 25 

          a mapping unit configured to map the 

control channel and a data channel, 

          wherein the control information includes 

information indicating a radio resource amount used 

for the control channel, and 30 

          the mapping unit multiplexes information 

indicating the radio resource amount used for the 

control channel into a first OFDM symbol. 

          Another aspect of the present invention 

relates to a communication control method in a base 35 

station apparatus used in a mobile communication 

system to which an OFDM scheme is applied in 

35 information) which is the radio resource amount of the L14L2 control channel (refer to non-patent
document 3, for example). Further, it is agreed  -4-- that, in terms of the transmission interval of the part 0
information, the part 0 information is transmitted every III.              However, mapping positions of the part
0 information in the time - frequency domain are not studied.              In view of the above-mentioned
problem, an object of the present invention is to provide a base station apparatus and a communication
control method 10 that can report a radio resource amount used for a control channel. MEANS FOR.
SOLVING THE PROBLEM                 In order to overcome the above problem, 15 one aspect of the
present invention relates to a base station apparatus used in a mobile communication system to which an
OFDM scheme is applied in downlink, including: a scheduler configured to perform 20 assignment of
radio resources to a user apparatus for each subframe;              a control channel generation unit
configured to generate a control channel for reporting a result of scheduling by the scheduler to 25 the
user apparatus; and              a mapping unit configured to map the control channel and a data channel,
wherein the control information includes information indicating a. radio resource amount used 30for the
control channel., and 
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downlink, including: 

          a scheduling step of performing assignment 

of radio resources to a user apparatus for each 

subframe; 

          a control channel generation step of 5 
generating a control channel for reporting a result 

of scheduling of the scheduling step to the user 

apparatus; and 

          a mapping step of mapping the control 

channel and a data channel, 10 

          wherein, in the mapping step, information 

that is included in control information and that 

indicates a radio resource amount used for the 

control channel is multiplexed into a first OFDM 
symbol. 15 

 

EFFECT OF THE PRESENT INVENTION 

          According to the present invention, a base 

station apparatus and a communication control method 

that can report a radio resource amount used for a 20 

control channel can be realized. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 
          Fig. 1 is a block diagram showing a 

configuration of a radio communication system of an 25 

embodiment of the present invention; 

          Fig. 2 is a partial block diagram showing 

a base station apparatus of an embodiment of the 

present invention; 

          Fig. 3 is a partial block diagram showing 30 

a base station apparatus of an embodiment of the 

present invention; 

          Fig. 4 is a partial block diagram showing 

signal processing components relating to one 

frequency block; 35 

          Fig. 5 is a partial block diagram showing 

signal processing components relating to one 

the mapping unit multiplexes information indicating the radio resource amount used for the control
channel into a first OFDM symbol. Another aspect of the present invention 35 relates to a communication
control method in a base station apparatus used in a mobile communication system to which an OFDM
scheme is applied in  -5- downlink, including: a scheduling step of performing assignment of radio
resources to a user apparatus for each subframe;              a control channel generation step of generating
a control channel for reporting a result of scheduling of the scheduling step to the user apparatus; and
a mapping step of mapping the control 10 channel and a data channel, wherein, in the mapping step,
information that is included in control information and that indicates a radio resource amount used for the
control channel is multiplexed into a first OFDM 15symbol. EFFECT OF THE PRESENT INVENTION
According to the present invention, a base station apparatus and a communication control method 
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frequency block; 

          Fig. 6 is an explanatory diagram showing 

information item examples of the control signaling 

channel; 

          Fig. 7 is an explanatory diagram showing a 5 
subframe configuration; 

          Fig. 8 is an explanatory diagram showing a 

subcarrier mapping example in OFDM symbols #1 and 

#2; 

          Fig. 9 is an explanatory diagram showing 10 

formats of the L1/L2 control channel when the radio 

resource amount used fro the L1/L2 control channel 

is reported by using the part 0 information; 

          Fig. 10 is an explanatory diagram showing 
correspondence between the part 0 information and 15 

the radio resource amount of the L1/L2 control 

channel; 

          Fig. 11 is an explanatory diagram showing 

a method for transmitting the part 0 information; 

          Fig. 12 is an explanatory diagram showing  20 

a mapping example of the part 0 information in the 

L1/L2 control channel in the case of using three 

sector configuration; 
          Fig. 13 is an explanatory diagram showing 

examples of multiplexing schemes for the L1/L2 25 

control channel; 

          Fig. 14 is an explanatory diagram showing 

a multiplexing example of the L1/L2 control channel 

when a plurality of users are multiplexed; 

          Fig. 15 is an explanatory diagram showing 30 

a mapping example of control channels of each user; 

          Fig. 16 is an explanatory diagram showing 

a mapping example of control channels of each user; 

          Fig. 17 is a partial block diagram showing 

a user apparatus of an embodiment of the present 35 

invention; and 

          Fig. 18 is a partial block diagram showing 

20 that can report a radio resource amount used for a control channel can be realized. BRIEF
DESCRIPTION OF THE DRAWINGS  Fig. 1 is a block diagram showing a 25 configuration of a radio
communication system of an embodiment of the present invention; Fig. 2 is a partial block diagram
showing a base station apparatus of an embodiment of the present- invention.; 30Fig. 3 is a partial block
diagram showing a base station apparatus of an embodiment of the present invention;              Fig. 4 is a
partial block diagram showing signal processing components relating to one 35 frequency block;
Fig. 5 is a partial block diagram showing signal processing components relating to one  frequency block;
Fig. 6 is an explanatory diagram showing information item examples of the control signaling channel;
Fig. 7 is an explanatory diagram showing a subframe configuration;              Fig. 8 is an explanatory
diagram showing a subcarrier mapping example in OFDM symbols #1 and #2; 10Fig. 9 is an explanatory
diagram showing formats of the 11/12 control channel when the radio resource amount used fro the 11/12
control channel is reported by using the part 0 information; 
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a user apparatus of an embodiment of the present 

invention. 

 

Description of reference signs 

31 frequency block assignment control unit 5 
32 frequency scheduling unit 

33-x unit for generating control signaling channel 

in frequency block x 

34-x unit for generating data channel in frequency 

block x 10 

35 broadcast channel (or paging channel) generation 

unit 

1-x first multiplexing unit relating to frequency 

block x 
37 second multiplexing unit  15 

38 third multiplexing unit  

39 other channel generation unit  

40 inverse fast Fourier transform unit  

41 cyclic prefix adding unit 

41 L1/L2 control channel generation unit 20 

42 L1/L2 control channel generation unit 

43 multiplexing unit 

81 carrier frequency tuning unit  
82 filtering unit  

83 cyclic prefix removing unit  25 

84 fast Fourier transform unit (FFT)  

85 CQI measurement unit  

86 broadcast channel decoding unit 

87 L1/L2 control channel (part 0) decoding unit  

88 L1/L2 control channel decoding unit  30 

89 data channel decoding unit  

50 cell 

1001, 1002, 1003, 100n user apparatus 

200 base station apparatus 

300 access gateway apparatus 35 

400 core network 

1000 radio communication system 

Fig. 10 is an explanatory diagram showing 15 correspondence between the part 0 information and the
radio resource amount of the 11/12 control channel; Fig. 11 is an explanatory diagram showing a method
for transmitting the part 0 information; 20Fig. 12 is an explanatory diagram showing a mapping example
of the part 0 information in the 11/12 control channel in the case of using three sector configuration;
Fig. 13 is an explanatory diagram showing 25 examples of multiplexing schemes for the 11/12 control
channel;              Fig. 14 is an explanatory diagram showing a multiplexing example of the 11/122 control
channel when a plurality of users are multiplexed; 30Fig. 15 is an explanatory diagram showing a
mapping example of control channels of each user;              Fig. 16 is an explanatory diagram showing a
mapping example of control channels of each user; Fig. 17 is a partial block diagram showing 25 a user
apparatus of an embodiment of the present invention; and 18 is a partial block diagram showing  a user
apparatus of an embodiment of the present invention. Description of reference signs  
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PREFERRED EMBODIMENTS FOR CARRYING OUT THE INVENTION 

          In the following, embodiments of the 

present invention are described with reference to 

figures.  In all of the figures for explaining 5 
embodiments, the same reference symbols are used for 

parts having the same function, and repeated 

descriptions are not given. 

          A mobile communication system to which the 

user apparatus and the base station apparatus of an 10 

embodiment of the present invention is applied is 

described with reference to Fig. 1. 

          The radio communication system 1000 is a 

system to which Evoled UTRA and UTRAN (Another name: 
Long Term Evolution, or Super 3G) is applied, for 15 

example.  The radio communication system 1000 

includes a base station apparatus (eNB: eNode B) 200 

and a plurality of user apparatuses (UE: User 

Equipment) 100n (1001, 1002, 1003, ･･･100n, n is an 
integer and n>0).  The base station apparatus 200 is 20 

connected to an upper station, that is, an access 

gateway apparatus 300, for example, and the access 

gateway apparatus 300 is connected to a core network 
400.  The user apparatus 100n is communicating with 

the base station apparatus 200 by Evolved UTRA and 25 

UTRAN in a cell 50. 

          In the following, since the user 

apparatuses (1001, 1002, 1003, ･･･100n) have the same 
configurations, functions and states, a user 

apparatus 100n is described unless otherwise 30 

mentioned.  For the sake of convenience of 

explanation, although the entity which communicates 

with the base station apparatus by radio is the user 

apparatus, it includes a mobile terminal and a fixed 

terminal more generally. 35 

          As radio access schemes, the radio 

communication system 1000 uses OFDM (orthogonal 

31 frequency block assignment control unit 32 frequency scheduling unit 33-x unit for generating control
signaling channel in frequency block x       34-x unit for generating data channel in frequency 10 block x
35 broadcast channel (or pagtng channel) generation unit 1-x first multiplexing unit relating to frequency
block x 15 37 second multiplexing unit 38 third multiplexing unit 39 other channel generation unit 40
inverse fast Fourier transform unit 41 cyclic prefix adding unit 2041 Dl/l2 control channel generation unit
42 L1/1,2 control channel generation unit 43 multiplexing unit 81 carrier frequency tuning unit 82 filtering
unit 25 83 cyclic prefix removing unit 84 fast Fourier transform unit (FFT) 
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frequency division multiplexing) in the downlink, 

and uses SC-FDMA (single carrier - frequency 

division multiple access) in the uplink.  As 

mentioned above, OFDM is a multi-carrier 

transmission scheme in which a frequency band is 5 
divided into a plurality of narrow frequency bands 

(subcarriers) so that transmission is performed by 

mapping data on each subcarrier.  SC-FDMA is a 

single carrier transmission scheme that can decrease 

interference among terminals by dividing a frequency 10 

band for each terminal and by using different 

frequency bands with each other by a plurality of 

terminals. 

In the following, communication channels 
in the Evolved UTRA and UTRAN are described. 15 

          In the downlink, the physical downlink 

shared channel (PDSCH) shared by each user apparatus 

100n and the physical downlink control channel 

(PDCCH) are used.  The physical downlink control 

channel is also called a downlink L1/L2 control 20 

channel.  User data, that is, a normal data signal 

is transmitted by the physical downlink shared 

channel.  Also, the physical downlink control 
channel transmits downlink scheduling information, 

acknowledgment information (ACK/NACK), uplink 25 

scheduling grant, overload indicator, transmission 

power control command bit and the like.   

         The DL scheduling information includes, for 

example, ID of a user performing communication using 

the physical downlink shared channel, information of 30 

transport format of the user data, that is, 

information related to data size, modulation scheme 

and HARQ, and includes assignment information of 

downlink resource blocks, and the like.   

          The UL scheduling grant includes, for 35 

example, ID of a user performing communication using 

the physical uplink shared channel, information of 

85 CQI measurement unit 86 broadcast- channel decoding unit 87 Dl/l2 control channel (part 0) decoding
unit 3088 L1/1,2 control channel decoding unit 89 data channel decoding unit 50 cell 1001, 1002, 1003,
100, user apparatus    200 base station apparatus 35 300 access gateway apparatus 400 core network
1000 radio communication system  PREFERRED EMBODIMENTS FOR CARRYING OUT THE
INVENTION              In the following, embodiments of the present invention are described with reference
to figures. In all of the figures for explaining embodiments, the same reference symbols are used for parts
having the same function, and repeated descriptions are not given. A =bile communication system to
which the 10 user apparatus and the base station apparatus of an embodiment of the present invention is
applied is described with reference to Fig. 1.              The radio communication system. 1000 is a system
to which Evoled UTRA and UTRAN (Another name: 15 Long Term Evolution, or Super 3G) is applied, for
example. The radio communication system 1000 includes a base station apparatus (eNB: eNode B) 200
and a plurality of user apparatuses (UE: User Equipment) 100, (1001, 1002, 1003, -100n, n is an
20integer and n>0). The base station apparatus 200 is connected to an upper station, that is, an access
gateway apparatus 300, for example, and the access gateway apparatus 300 is connected to a core
network 400. The user apparatus 100, is communicating with 
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transport format of the user data, that is, 

information related to data size and modulation 

scheme, and includes assignment information of the 

uplink resource blocks, information on transmission 

power of the uplink shared channel, and the like.  5 
The uplink resource block corresponds to frequency 

resources, and is also called a resource unit.   

          The acknowledgement information (ACK/NACK) 

is acknowledgement information on the uplink shared 

channel.   10 

          In the uplink, the physical uplink shared 

channel (PUSCH) shared by each mobile station 100n 

and the physical uplink control channel are used.  

The physical uplink shared channel transmits user 
data, that is, the normal data signal.  In addition, 15 

the physical uplink control channel transmits 

downlink quality information (CQI: Channel Quality 

Indicator) used for scheduling processing for the 

physical downlink shared channel and for the 

adaptive modulation and coding scheme (AMCS), and 20 

transmits acknowledgment information of the physical 

downlink shared channel.  The contents of the 

acknowledgment information are represented as either 
one of Acknowledgement (ACK) indicating that a 

transmission signal has been properly received or 25 

Negative Acknowledgement (NACK) indicating that the 

signal has not been properly received. 

          In addition to the CQI and the 

acknowledgement information, the physical uplink 

control channel may transmit a scheduling request 30 

requesting resource assignment of the uplink shared 

channel, resource request in persistent scheduling, 

and the like.  The resource assignment of the uplink 

shared channel means that the base station apparatus 

reports, using the physical downlink control channel 35 

of a subframe, information to the user apparatus 

indicating that the user apparatus is permitted to 

25 the base station apparatus 200 by Evolved UT Rh and UTRAN in a cell 50.              In the following,
since the user apparatuses (1001, 1002, 1003, -100,) have the same confiquxations, functions and states,
a user 30 apparatus 100, is described unless otherwise mentioned. For the sake of convenience of
explanation, although the entity which communicates with the base station apparatus by radio is the user
apparatus, it includes a mobile terminal and a fixed 35 terminal more generally. As radio access schemes,
the radio communication system 1000 uses OFDM (orthogonal.  frequency division multiplexing) in the
downlink, and uses SC-FDMA. (single carrier - frequency division multiple access) in the uplink_ As
mentioned above, OFDM is a multi-carrier transmission scheme in which a frequency band is divided into
a plurality of narrow frequency bands (subcarriers) so that transmission is performed by mapping data on
each subcarrier. SC-FDMA is a single carrier transmission scheme that can decrease 10 interference
among terminals by dividing a frequency band for each terminal and by using different .frequency bands
with each other by a. plurality of terminals. In the following, communication channels 15 in the Evolved
UTRA and UTRAN are described.              In the downlink, the physical downlink shared channel
(PDSCH) shared by each user apparatus 100, and the physical downlink control channel (PDCCH) are
used. The physical downlink control 20channel is also called a. downlink L1/L2 control channel. User
data., that is, a normal data. signal is transmitted by the physical downlink shared channel. Also, the
physical downlink control channel transmits downlink scheduling information, 25 acknowledgment
information (ACK/NACK), uplink scheduling grant, overload indicator, transmission power control
command bit and the like.             The DL scheduling information includes, for example, ID of a user
performing communication using 
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perform communication using the uplink shared 

channel in a following subframe. 

          Fig. 2 shows a partial block diagram of 

the base station apparatus according to an 

embodiment of the present invention.  Fig. 2 shows a 5 
frequency block assignment control unit 31, a 

frequency scheduling unit 32, a unit 33-1 for 

generating control signaling channel and a unit 34-1 

for generating data channel a frequency block 

1, ... , a unit 33-M for generating control 10 

signaling channel and a unit 34-M for generating 

data channel in a frequency block M, a broadcast 

channel (or paging channel) generation unit 35, a 

first multiplexing unit 1-1 for the frequency block 
1, ..., a first multiplexing unit 1-M for the 15 

frequency block M, a second multiplexing unit 37, a 

third multiplexing unit 38, an other channel 

generation unit 39, an inverse fast Fourier 

transform unit 40 (IFFT), and a cyclic prefix (CP) 

adding unit 41. 20 

          The frequency block assignment control 

unit 31 identifies frequency blocks to be used by a 

user apparatus 100n based on information relating to 
the maximum bandwidth available for communication 

reported from the user apparatus 100n (which may be 25 

either a mobile terminal or a fixed terminal).  The 

frequency block assuagement control unit 31 manages 

correspondence relationship between individual user 

apparatuses 100n and frequency blocks, and reports 

the information of the correspondence relationship 30 

to the frequency scheduling unit 32.  Which 

frequency block can be used for communication by a 

user apparatus 100n that performs communication 

using a bandwidth may be reported by using a 

broadcast channel beforehand.  For example, the 35 

broadcast channel may permit a user apparatus 100n 

which performs communication using a bandwidth of 5 

30 the physical downlink shared channel, information of transport format of the user data, that is,
information related to data size, modulation scheme and HARQ, and includes assignment information of
downlink resource blocks, and the like. 35The UL scheduling grant includes, for example, ID of a user
performing communication using the physical uplink shared channel, information of  -10- transport format
of the user data, that is, information related to data size and modulation scheme, and includes
assignment information of the uplink resource blocks, information on transmission power of the uplink
shared channel, and the like. The uplink resource block corresponds to frequency resources, and is also
called a resource unit.              The acknowledgement information (ACK/NACK) is acknowledgement
information on the uplink shared 10channel.              In the uplink, the physical uplink shared channel_
(PUSCH) shared by each mobile station 100, and the physical uplink control channel are used. The
physical uplink shared channel transmits user 15 data, that is, the normal data signal. In addition, the
physical uplink control channel transmits downlink quality information (CQI: Channel Quality Indicator)
used for scheduling processing for the physical downlink shared channel and for the 20 adaptive
modulation and coding scheme (AMCS), and transmits acknowledgment information of the physical
downlink shared channel. The contents of the acknowledgment information are represented as either one
of Acknowledgement (ACK) indicating that a 25 transmission signal has been properly received or
Negative Acknowledgement (NACK) indicating that the signal has not been properly received. In addition
to the CQI and the acknowledgement information, the physical uplink 
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MHz to use any one of bands of frequency blocks 1, 2, 

3 and 4, or the use of bands may be restricted to 

one of the frequency blocks 1, 2, 3 and 4.  In 

addition, a user apparatus 100n that performs 

communication using a bandwidth of 10 MHz is 5 
permitted to use a combination of two adjacent 

frequency blocks such as frequency blocks of (1,2), 

(2,3) and (3,4).  All of these may be permitted to 

use, or, the use of bands may be restricted to any 

one of the combinations.   10 

          A user apparatus 100n that performs 

communication using a bandwidth of 15 MHz is 

permitted to use a combination of three adjacent 

frequency blocks such as frequency blocks of (1,2,3) 
or (2,3,4).  Both of the frequency blocks may be 15 

permitted to use, or, use may be restricted to one 

of the combinations.  A user apparatus 100n that 

performs communication using a bandwidth of 20 MHz 

is permitted to use all frequency blocks.  Usable 

frequency blocks may be changed according to a 20 

predetermined hopping pattern after communication 

starts. 

          The frequency scheduling unit 32 performs 
frequency scheduling in each of frequency blocks.  

In frequency scheduling in one frequency block, 25 

scheduling information is determined based on 

channel state information CQI of each resource block  

reported from user apparatuses 100n such that 

resource blocks are preferentially assigned to a 

user apparatus 100n corresponding to a good channel 30 

state. 

          The unit 33-1 for generating the control 

signaling channel in a frequency block 1 forms a 

control signaling channel for reporting scheduling 

information within the frequency block 1 to the user 35 

apparatus 100n.  Similarly, for other frequency 

blocks, only by using resource blocks in the 

30 control channel may transmit a scheduling request requesting resource assignment of the uplink
shared channel, resource request in persistent scheduling, and the like. The resource assignment of the
uplink shared channel means that the base station apparatus 35 reports, using the physical downlink
control channel of a subframe, information to the user apparatus indicating that the user apparatus is
permitted to  - perform communication using the uplink shared channel in a following subframe.
Fig 2 shows a partial block diagram, of the base station apparatus according to an embodiment of the
present invention. Fig. 2 shows a frequency block assignment control unit 31, a frequency scheduling unit
32, a unit 33-1 for generating control signaling channel and a unit 34-1 for generating data channel a
frequency block 101,, a unit 33-04 for generating control signaling channel and a unit 34-04 for generating
data channel in a frequency block M, a broadcast channel (or paging channel) generation unit 35, a first
multiplexing unit 1-1 for the frequency block 151, ..., a first multiplexing unit 1-04 for the frequency block
M, a second multiplexing unit 37, a third multiplexing unit 38, an other channel generation unit 39, an
inverse fast Fourier transform unit 40 (IFFI), and a cyclic prefix (CP) 20adding unit 41.              The
frequency block assignment control unit 31 identifies frequency blocks to be used by a user apparatus
100, based on information relating to the maximum bandwidth available for communication 25 reported
from the user apparatus 100, (which may be either a mobile terminal or a fixed terminal). The frequency
block assuagement control unit 31 manages correspondence relationship between individual user
apparatuses 100, and frequency blocks, and reports 30 the information of the correspondence
relationship to the frequency scheduling unit 32. Which frequency block can be used for communication
by a user apparatus 100, that performs communication using a bandwidth may be reported by using a 35
broadcast channel beforehand. For example, the broadcast channel may permit a user apparatus 100,
which performs communication using a bandwidth of 5  
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frequency block a control signaling channel is 

formed for reporting scheduling information within 

the frequency block to the user apparatus 100n. 

          The unit 34-1 for generating a data 

channel in the frequency block 1 generates a data 5 
channel transmitted by using one or more resource 

blocks within the frequency block 1.  Since the 

frequency block 1 can be shared by one or more user 

apparatuses (users), N units 1 – 1-N for generating 

the data channel are prepared.  Similarly, also for 10 

other frequency blocks, data channels of user 

apparatuses that share the frequency block are 

generated. 

          The first multiplexing unit 1-1 for the 
frequency block 1 multiplexes signals relating to 15 

the frequency block 1.  The multiplexing includes at 

least frequency multiplexing.  How the control 

signaling channel and the data channel are 

multiplexed is described later.  Similarly, other 

first multiplexing unit 1-x multiplexes the control 20 

channel and the data channel transmitted by the 

frequency block x. 

          The second multiplexing unit 37 changes 
position relationships of various multiplexing units 

1-x (x=1,...,M) on the frequency axis according to a 25 

predetermined hopping pattern. 

          The broadcast channel (or paging channel) 

generation unit 35 generates broadcast information 

such as office data to be reported to belonging user 

apparatuses 100n.  The control information may 30 

include information indicating relationship between 

maximum frequency band by which the user apparatus 

100n can perform communication and frequency blocks 

that can be used by the user apparatuses 100n.  When 

the usable frequency block is changed variously, the 35 

broadcast information may include information 

specifying a hopping pattern which indicates how the 

-12- MHz to use any one of bands of frequency blocks 1, 2, 3 and 4, or the use of bands may be
restricted to one of the frequency blocks 1, 2, 3 and 4. In addition, a user apparatus 100, that performs
communication using a bandwidth of 10 MHz is permitted to use a combination of two adjacent frequency
blocks such as frequency blocks of (1,2), (2,3) and (3,4). All of these may be permitted to use, or, the use
of bands may be restricted to any 10 one of the combinations.              A user apparatus 100, that
performs communication using- a bandwidth of 15 MHz is permitted to use a combination of three
adjacent frequency blocks such as frequency blocks of (1,2,3) 15 or (2,3,4). Both of the frequency blocks
may be permitted to use, or, use may be restricted to one of the combinations. A user apparatus 100, that
performs communication using a bandwidth of 20 MHz is permitted to use all frequency blocks. Usable 20
frequency blocks may be changed according to a predetermined hopping pattern after communication
starts. The frequency scheduling unit 32 performs frequency scheduling in each of frequency blocks. 25
In frequency scheduling in one frequency block, scheduling information is determined based on channel
state information CA)-1 of each resource block reported from user apparatuses 100, such that resource
blocks are preferentially assigned to a. 30 user apparatus 100, corresponding to a good channel state.
The unit 33-1 for generating the control signaling channel in a frequency block 1 forms a control signaling
channel for reporting scheduling 35 information within the frequency block 1 to the user apparatus 100n.
Similarly, for other frequency blocks, only by using resource blocks in the 
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frequency blocks change.  The paging channel may be 

transmitted using a band which is also used for the 

broadcast channel, or may be transmitted using a 

frequency block used by each user apparatus 100n. 

          The other channel generation unit 39 5 
generates channels other than the control signaling 

channel and the data channel.  For example, the 

other channel generation unit 39 generates a pilot 

channel. 

          The third multiplexing unit 38 multiplexes 10 

the control signaling channel and the data channel 

of each frequency block with the broadcast channel 

and/or the other channel as necessary. 

          The inverse fast Fourier transform unit 40 
performs inverse fast Fourier transform on the 15 

signal output from the third multiplexing unit 38 in 

order to perform modulation in the OFDM scheme. 

          The cyclic prefix (CP) adding unit 41 adds 

a guard interval to a symbol on which modulation of 

the OFDM scheme has been applied so as to generate a 20 

transmission symbol.  For example, the transmission 

symbol may be generated by adding a series of data 

of an end (or top) of an OFDM symbol to the top (or 
the end). 

          Fig. 3 shows components following the CP 25 

adding unit 41 shown in Fig. 2.  The symbol to which 

the guard interval has been added is amplified to 

proper power by the power amplifier after being 

processing by the RF transmission circuit which 

performs digital-analog conversion, frequency 30 

conversion and band limitation and the like, so that 

the symbol is transmitted via the duplexer and the 

transmit and receive antenna. 

          Although not essential for the present 

invention, antenna diversity reception using two 35 

antennas is performed when receiving signals in the 

present embodiment.  An uplink signal received by 

-73- frequency block a control signaling channel is formed for reporting scheduling information within the
frequency block to the user apparatus 100n. The unit 34-1 for generating a data channel in the frequency
block 1 generates a data channel transmitted by using one or more resource blocks within the frequency
block 1. Since the frequency block 1 can be shared by one or more user apparatuses (users), N units 1 -
1-N for generating 10 the data channel are prepared. Similarly, also for other frequency blocks, data
channels of user apparatuses that share the frequency block are generated. The first multiplexing unit 1-1
for the 15 frequency block 1 multiplexes signals relating to the frequency block 1. The multiplexing
includes at least frequency multiplexing. How the control signaling channel and the data channel are
multiplexed is described later. Similarly, other 20 477-st multiplexing unit 1-x multiplexes the control
channel and the data channel transmitted by the frequency block x.              The second multiplexing unit
37 changes position relationships of various multiplexing units 251-x (x=1,...,M) on the frequency axis
according to a predetermined hopping pattern.              The broadcast channel (or paging channel)
generation unit 35 generates broadcast information such as office data to be reported to belonging user
30apparatuses 100n. The control. information may include information indicating relationship between
maximum frequency band by which the user apparatus 100, can perform communication and frequency
blocks that can be used by the user apparatuses 100n. When 35 the usable frequency block is changed
variously, the broadcast information may include information specifying a. hopping pattern which indicates
how the  
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two antennas is input to an uplink signal reception 

unit.   

          Fig. 4 shows signal processing components 

relating to one frequency block (x-th frequency 

block), in which “x” is an integer equal to or 5 
greater than 1 and equal to or less than M.  In 

summary, Fig. 4 shows the unit 33-x for generating 

control signaling channel and the unit 34-x, the 

multiplexing units 43-A and B, and the multiplexing 

unit 1-x, which are related to the frequency block x.  10 

The unit 33-x for generating control signaling 

channel includes a L1/L2 control channel generation 

unit 41 and one or more L1/L2 control channel 

generation units 42-A, B, ... . 
          The L1/L2 control channel generation unit 15 

41 performs channel coding and multilevel modulation 

on a part of the L1/L2 control channel in the 

control signaling channel in which every terminal 

using the frequency block should decode and modulate 

the part of the L1/L2 control channel, and outputs 20 

the part of the L1/L2 control channel.   

          The L1/L2 control channel generation unit 

42-A, B, ....., performs channel coding and 
multilevel modulation on a part of the L1/L2 control 

channel in the control signaling channel, in which a 25 

user apparatus 100n to which one or more resource 

blocks in the frequency block are assigned should 

decode and modulate the part of the L1/L2 control 

channel. 

          The data channel generation units x-A, 30 

B, ... perform channel coding and multilevel 

modulation on data channels to terminals A, B, ... 

respectively.  Information on the channel coding and 

the multilevel modulation is included in the 

specific control channel. 35 

          The multiplexing units 43-A, B,... 

associate the L1/L2 control channel and the data 

-14- frequency blocks change. The paging channel may be transmitted using a band which is also used
for the broadcast channel, or may be transmitted using a frequency block used by each user apparatus
100n.              The other channel generation unit 39 generates channels other than the control signaling
channel and the data channel. For example, the other channel generation unit 39 generates a pilot
channel. 10The third multiplexing unit 38 multiplexes the control signaling channel and the data channel_
of each frequency block with the broadcast channel and/or the other channel as necessary. The inverse
fast Fourier transform unit 40 15 performs inverse fast Fourier transform on the signal output from the
third multiplexing unit 38 in order to perform modulation in the OFTM scheme.              The cyclic prefix
(CP) adding unit 41 adds a guard interval to a symbol on which modulation of 20 the OFDM scheme has
been applied so as to generate a transmission. symbol. For example, the transmission symbol may be
generated by adding a series of data of an end (or top) of an OFDM symbol to the top (or the end). 25Fig.
3 shows components following the CP adding unit 41 shown in Fig. 2. The symbol to which the guard
interval has been added is amplified to proper power by the power amplifier after being processing by the
RF transmission circuit which 30 performs digital-analog conversion, frequency conversion and band
limitation and the like, so that the symbol is transmitted via the duplexer and the transmit and receive
antenna. Although not essential for the present 35 invention, antenna diversity reception using two
antennas is performed when receiving signals in the present embodiment. An uplink signal received. by 
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channel with resource blocks for each terminal to 

which resource blocks are assigned. 

          Like Fig. 4, Fig. 5 shows signal 

processing components relating to one frequency 

block.  Fig. 5 is different from Fig. 4 in that 5 
individual pieces of control information are 

concretely shown.  The same reference symbols show 

the same components in Figs. 4 and 5.  In the figure, 

“inside resource block mapping” indicates mapping 

only to one or more resource blocks assigned to a 10 

specific communication terminal.  The “outside 

resource block mapping” indicates mapping to the 

whole area of the frequency block including many 

resource blocks.  Part 0 in the L1/L2 control 
channel is transmitted by the whole area of the 15 

frequency block.  When resources are assigned for 

the downlink data channel, information related to 

uplink data transmission in the L1/L2 control 

channel is transmitted using the resources.  The 

information is transmitted by the whole area of the 20 

frequency block when the resources for the downlink 

data channel are not assigned.   

          Fig. 6 shows examples of types and 
information items of the downlink control signaling 

channel.  The downlink control signaling channel 25 

includeｓ broadcast channel (BCH), individual L3 
signaling channel (upper layer control channel or 

higher layer control channel), and L1/L2 control 

channel (lower layer control channel).  The L1/L2 

control channel may include not only information for 30 

downlink data transmission but also information for 

uplink data transmission.  In addition, the L1/L2 

control channel may include transmission format data 

of the L1/L2 control channel (data modulation scheme, 

channel coding rate, number of simultaneously 35 

assigned users, etc.).  In the following, 

information items transmitted by each channel are 

two antennas is input to an uplink signal reception unit.              Fig. 4 shows signal processing
components relating to one frequency block (x-th frequency block), in which "x" is an integer equal to or
greater than 1 and equal to or less than M. In summary, Fig. 4 shows the unit 33-x for generating control
signaling channel and the unit 34-x, the multiplexing units 43-A and B, and the multiplexing 10 unit 1-x,
which are related to the frequency block x. The unit 33-x for generating control signaling channel includes
a L1/L2 control channel generation unit 41 and one or more L1/L2 control channel generation units 42-A,
B,. 15The L1/L2 control channel generation unit 41 performs channel coding and multilevel modulation on
a part of the L1/L2 control channel in the control signaling channel in which every terminal using the
frequency block should decode and modulate 20 the part of the r1/L2 control channel, and outputs the
part of the 1,1/1,2 control channel.              The L1/L2 control channel generation unit 42-A, B,  , performs
channel coding and multilevel modulation on a part of the L1/32 control 25 channel in the control signaling
channel, in which a user apparatus 100, to which one or more resource blocks in the frequency block are
assigned should decode and modulate the part of the L1/L2 control channel. 30The data channel
generation units x-A, B, ... perform channel coding and multilevel modulation on data channels to
terminals A, B, respectively. Information on the channel coding and the multilevel modulation is included
in the 35 specific control channel. The multiplexing units 43-A, B,... associate the L1/1,2 control channel
and the data 
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described. 

    (Broadcast channel)  

          The broadcast channel is used for 

reporting, to communication terminals, unchanging 

information or information changing only at low 5 
speed in a cell, wherein the communication terminals 

may be mobile terminals or fixed terminals, and may 

be called user apparatuses.  For example, 

information which changes in a period of about 1000 

ms (1 second) may be reported as broadcast 10 

information.  The broadcast information may include 

the maximum number of simultaneously assigned users, 

resource block arrangement information and MIMO 

scheme information.   
          The maximum number of simultaneously 15 

assigned users (user multiplexing number) indicates 

how many uses are multiplexed as control information 

in the downlink L1/L2 control channel of one 

subframe.  This number may be specified for each of 

the uplink and the downlink separately (NUMAX,NDMAX), 20 

or may be represented as a total value (Nall) of the 

uplink and the downlink. 

          The maximum number of simultaneously 
assigned users indicates the maximum number of users 

that can be multiplexed in 1 TTI using one or more 25 

of FDM, CDM and TDM.  This number may be the same or 

different between the uplink and the downlink. 

          The resource block arrangement information 

is information for specifying positions of resource 

blocks, used in the cell, on frequency and time axes.  30 

In the present embodiment, two types of frequency 

division multiplexing (FDM) schemes can be used, 

which are a localized FDM scheme and a distributed 

FDM scheme.  In the localized FDM scheme, a user of 

a good channel state locally on the frequency axis 35 

is assigned a consecutive band in priority.  This 

scheme is advantageous for communication by a user 

-16- channel with resource blocks for each terminal to which resource blocks are assigned- Like Fig. 4,
Fig. 5 shows signal processing components relating to one frequency block. Fia. 5 is different from Fig. 4
in that individual pieces of control information are concretely shown. The same reference symbols show
the same components in Figs. 4 and 5. In the figure, "inside resource block mapping" indicates mapping
10 only to one or more resource blocks assigned to a specbfic communication terminal. The "outside
resource block mapping." indicates mapping to the whole area of the frequency block including many
resource blocks. Part 0 in the L1/L2 control 15 channel is transmitted by the whole area of the frequency
block. When resources are assigned for the downlink data channel, information related to uplink data
transmission in the L1/L2 control channel is transmitted using the resources. The 20 information is
transmitted by the whole area of the frequency block when the resources for the downlink data channel
are not assigned.              Fig. 6 shows examples of types and information items of the downlink control
signaling 25 channel. The downlink control signaling channel includes broadcast channel (BCH),
individual L3 signaling channel (upper layer control channel or higher layer control channel), and r1./L2
control channel (lower layer control. channel). The L1./L2 30 control channel may include not only
information for downlink data transmission but also information for uplink data transmission. In addition,
the L1/L2 control channel may include transmission format data of the L1/L2 control channel (data
modulation scheme, 35 channel coding rate, number of simultaneously 
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having small mobility and advantageous for data 

transmission of high quality and large capacity, and 

the like.  In the distributed FDM scheme, the 

downlink signal is generated such that the downlink 

signal includes a plurality of intermittent 5 
frequency components over a wideband.  This scheme 

is advantageous for communication by a user having 

large mobility and advantageous for periodical data 

transmission of small data size such as voice packet 

communication (VoIP), and the like.  Regardless 10 

whether which scheme is used, frequency resources 

are assigned according to information for specifying 

consecutive band or discrete frequency components. 

          The MIMO scheme information indicates 
which of the Single User - Multi Input Multi Output 15 

(SU-MIMO) scheme and the Multi - User MIMO (MU-MIMO) 

scheme is used when the base station apparatus is 

provided with a plurality of antennas.  The SU-MIMO 

scheme is a scheme in which a communication terminal 

having a plurality of antennas communicates with a 20 

base station apparatus having a plurality of 

antennas.  The MU-MIMO scheme is a scheme in which 

the base station apparatus communicates with a 
plurality of communication terminals simultaneously. 

          In the downlink MU-MIMO scheme, a signal 25 

is transmitted from one or more antennas (a first 

antenna of two antennas, for example) of the base 

station apparatus to a user apparatus UEA, and a 

signal is transmitted from other one or more 

antennas (a second antenna of two antennas, for 30 

example) to anther user apparatus UEB.  In the 

uplink MU-MIMO scheme, a plurality of antennas of 

the base station apparatus simultaneously receive a 

signal from a user apparatus UEA and a signal from 

another user apparatus UEB.  Signals from each user 35 

apparatus may be identified by using reference 

signals assigned to each user apparatus.  It is 

assigned users, etc.).In the following, information items transmitted by each channel are  described.
(Froadcas channel) The broadcast channel is used for reporting, to communication terminals, unchanging
information or information changing only at low speed in a cell, wherein the communication terminals may
be mobile terminals or fixed terminals, and may be called user apparatuses. For example, information
which changes in a period of about 1000 10 ms (1 second) may be reported as broadcast information.
The broadcast information may include the maximum number of simultaneously assigned users, resource
block arrangement information and MIMO scheme information. 15The maximum number of
simultaneously assigned users (user multiplexing number) indicates how many uses are multiplexed as
control information in the downlink L1/L2 control channel of one subframe. This number may be specified
for each of 20 the uplink and the downlink separately (Num,,,x,Npev7J, or may be epresented as a total
value (Nail) of the uplink and the downlink.              The maximum number of simultaneously assigned
users indicates the maximum number of users 25 that can be multiplexed in 1 TTI using one or more of
FDM, CDM and TDM. This number may be the same or different between the uplink and the downlink.
The resource block arrangement information is information for specifying positions of resource 30 blocks,
used in the cell, on frequency and time axes. In the present embodiment, two types of frequency division
multiplexing (FDM) schemes can be used, which are a localized FDM scheme and a distributed FDM
scheme. In the localized FTM scheme, a user of 35 a good channel state locally on the frequency axis is
assigned a consecutive band in priority. This scheme is advantageous for communication by a user 
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desirable to use CAZAC code sequence as the 

reference signal for that purpose.  The reason is 

that, since even same CAZAC code sequences are 

orthogonal with each other when cyclic shift amounts 

are different, orthogonal sequences can be easily 5 
prepared, for example. 

    (Individual L3 signaling channel) 

          The individual L3 signaling channel is 

also used for reporting information, to a 

communication terminal, that changes at low speed, 10 

that is, at a period of 1000 ms, for example.  

Although the broadcast channel is reported to all 

communication terminals in the cell, the individual 

L3 signaling channel is reported only to a specific 
communication terminal.  The individual L3 signaling 15 

channel includes the type of the FDM scheme and 

persistent scheduling information. 

          The type of the FDM scheme specifies which 

of the localized FDM scheme and the distributed FDM 

scheme is used for multiplexing specified individual 20 

communication terminals. 

          The persistent scheduling information 

specifies a transmission format (data modulation 
scheme and channel coding rate) of uplink or 

downlink data channel, resource blocks to be used, 25 

and the like. 

    (L1/L2 control channel) 

          The downlink L1/L2 control channel may 

include not only information related to downlink 

data transmission but also information related to 30 

uplink data transmission.  Further, the downlink 

L1/L2 control channel may include information bit 

(part 0) indicating a transmission format of the 

L1/L2 control channel. 

     (Part 0) 35 

          The part 0 information (to be referred to 

as “part 0” for the sake of simplicity hereinafter) 

-19- having small mobility and advantageous for data transmission of high quality and large capacity, and
the like. In the distributed FDM scheme, the downlink signal is generated such that the downlink signal
includes a plurality of intermittent frequency components over a wideband. This scheme is advantageous
for communication by a user having large mobility and advantageous for periodical data transmission of
small data size such as voice packet 10communication (VoIP), and the like. Regardless whether which
scheme is used, frequency resources are assigned according to information for specifying consecutive
band or discrete frequency components. The MIMO scheme information indicates 15 which of the Single
User - Multi Input Multi Output (SU-MIMO) scheme and the Multi - User MIMO (MU-MIMO) scheme is
used when the base station apparatus is provided with a plurality of antennas. The SU-MIMO scheme is a
scheme in which a communication terminal 20 having a plurality of antennas communicates with a base
station apparatus having a plurality of antennas. The MU-MIMO scheme is a scheme in which the base
station apparatus communicates with a plurality of communication terminals simultaneously. 25In the
downlink MU-MIMO scheme, a signal is transmitted from one or more antennas (a first antenna of two
antennas, for example) of the base station apparatus to a user apparatus UEA, and a signal is transmitted
from other one or more 30 antennas (a second antenna of two antennas, for example) to anther user
apparatus UEB. In the uplink MU-MIMO scheme, a plurality of antennas of the base station apparatus
simultaneously receive a signal from a user apparatus UEA and a signal from 35 another user apparatus
UEB. Signals from each user apparatus may be identified by using reference signals assigned to each
user apparatus. It is -79- desirable to use CAZAC code sequence as the reference signal for that
purpose. The reason is that, since even same CAZAC code sequences are orthogonal with each other
when cyclic shift amounts are different, orthogonal sequences can be easily prepared, for example.
(Individual 53 signaling channel) 
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includes the transmission format of the L1/L2 

control channel (modulation scheme and channel 

coding rate, the number of simultaneously assigned 

users or the number of whole control bits).  The 

part 0 includes the number of simultaneously 5 
assigned users (or the number of the whole control 

bits).  In addition, the part 0 information includes 

information indicating a radio resource amount used 

for the L1/L2 control channel. 

          The number of symbols necessary for the 10 

L1/L2 control channel depends on the number of the 

simultaneously multiplexed users and depends on 

reception quality of the users to be multiplexed.  

Typically, the number of symbols of the L1/L2 
control channel is set to be large enough.  For 15 

changing the number of symbols, the number can be 

controlled in a period of about 1000 ms (1 second), 

for example, according to the transmission format of 

the L1/L2 control channel reported from the 

broadcast channel.  However, when the number of 20 

simultaneously multiplexed users is small, the 

number of symbols necessary for the control channel 

can be small.  Therefore, if significant amount of 
resources for the L1/L2 control channel continue to 

be kept when the number of simultaneously 25 

multiplexed users and the reception quality of users 

to be multiplexed change in a short period, there is 

a fear that large wastes may occur.  For reducing 

such wastes for the L1/L2 control channel, the part 

0 information (modulation scheme, channel coding 30 

rate and the number of simultaneously assigned users 

(or the number of whole control bits)) may be 

reported in the L1/L2 control channel.  By reporting 

the modulation scheme and the channel coding rate in 

the L1/L2 control channel, it becomes possible to 35 

change the modulation scheme and the channel coding 

rate in a period shorter than that in reporting by 

The individual 53 signaling channel is also used for reporting information, to a 10 communication terminal,
that changes at low speed, that is, at a period. of 1.000 ms, for example. Although the broadcast channel
is reported to all communication terminals in the cell, the individual 53 signaling channel is reported only
to a specific 15 communication terminal. The individual 53 signaling channel includes the type of the FDM
scheme and persistent scheduling information.              The type of the FDM scheme specifies which of
the localized FDM scheme and the distributed FDM 20 scheme is used for multiplexing specified
individual communication terminals. The persistent scheduling information specifies a transmission format
(data modulation scheme and channel coding rate) of uplink or 25 downlink data channel, resource blocks
to be used, and the like. (51/52 control channel) The downlink. 51/122 control channel may include not
only information related to downlink 30 data transmission but also information related to uplink data
transmission. Further, the downlink 51/52 control channel may include information bit (part 0) indicating a
transmission format of the 51/172 control channel. 35(Part 0)              The part 0 information (to be
referred to as "part 0" for the sake of simplicity hereinafter) -20- includes the transmission format of the
L1/L2 control channel (modulation scheme and channel coding rate, the number of simultaneously
assigned 
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the broadcast channel.  When the number of symbols 

of the L1/L2 control channel in one subframe is 

limited to some options, the transmission format can 

be specified by specifying which option is used.  

For example, as described later, when four patterns 5 
of transmission formats are prepared, the part 0 

information may be represented by two bits. 

     (Downlink data transmission related 

information) 

          The downlink data transmission related 10 

information includes paging indicator (PI).  Each 

user apparatus 100n demodulates the paging indicator 

so that the user apparatus 100n can check whether 

there is a call to the user apparatus 100n.  More 
particularly, the user apparatus 100n checks whether 15 

a group number assigned to the user apparatus 100n 

is included in the paging indicator, then, if it is 

found, the user apparatus 100n demodulates the 

paging channel (PCH).  The position relationship 

between PI and PCH are set to be known beforehand.  20 

The user apparatus 100n can check presence or 

absence of incoming call by checking whether there 

is identification information of the user apparatus 
100n (telephone number of the user apparatus 100n, 

for example) in the paging channel (PCH). 25 

          As schemes for transmitting the paging 

indicator (PI) by using the L1/L2 control channel, 

there are a scheme for using an information part 

specifically prepared for PI in the L1/L2 control 

channel and a scheme in which such specific 30 

information part is not prepared. 

          The downlink data transmission related 

information includes resource assignment information 

of the downlink data channel assignment time length, 

and MIMO information. 35 

          The resource assignment information of the 

downlink data channel specifies resource blocks that 

users or the number of whole control bits). The part 0 includes the number of simultaneously assigned
users (or the number of the whole control bits). In addition, the part 0 information includes information
indicating a radio resource amount used for the L1/32 control channel. 10The number of symbols
necessary for the L1/L2 control channel depends on the number of the simultaneously multiplexed users
and depends on reception quality of the users to be multiplexed. Typically, the number of symbols of the
L1/L2 15 control channel is set to be large enough. For changing the number of symbols, the number can
be controlled in a period of about 1000 ms (1 second), for example, according to the transmission format
of the L1/L2 control channel reported from the 20 broadcast channel. However, when the number of
simultaneously multiplexed users is small, the number of symbols necessary for the control channel can
be small. Therefore, if significant amount of resources for the 51/L2 control channel continue to 25 be
kept when the number of simultaneously multiplexed users and the reception quality of users to be
multiplexed change in a short period, there is a fear that large wastes may occur. For reducing such
wastes for the L1/L2 control channel, the part 30 0 information (modulation scheme, channel coding rate
and the number of simultaneously assigned users (or the number of whole control bits)) may be reported
in the L1/L2 control channel. By reporting the modulation scheme and the channel coding rate in 35 the
L1/L2 control channel, it becomes possible to change the modulation scheme and the channel coding rate
in a period shorter than that in reporting by -21- the broadcast channel. When the number of symbols of
the 31/102 control channel in one subframe is limited to some options, the transmission format can be
specified by specifying which option is used. For example, as described later, when four patterns of
transmission formats are prepared, the part 0 information may be represented by two bits. (Downlink data
transmission related information) 10The downlink data transmission related 
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include the downlink data channel.  For specifying 

resource blocks, various methods that are known in 

this technical field can be used.  For example, 

bitmap scheme, tree branch number scheme and the 

like can be used. 5 
          The assignment time length indicates how 

long the downlink data channel continues to be 

transmitted consecutively.  When resource assignment 

contents change most frequently, resource assignment 

contents change every TTI.  From the viewpoint of 10 

reducing overhead, the data channel may be 

transmitted using the same resource assignment over 

a plurality of TTIs. 

          The MIMO information specifies the number 
of antennas, the number of streams and the like when 15 

the MIMO scheme is used for communication.  The 

number of streams may be called the number of 

information sequences.  Although each of the numbers 

of the antennas and the streams may be any proper 

number, it may be four, for example. 20 

          Although it is not essential that user 

identification information is included, the whole or 

a part of 16 bits of user identification information 
may be included, for example. 

          The downlink data transmission related 25 

information includes precoding information when the 

MIMO scheme is used, transmission format of downlink 

data channel, hybrid retransmission control (HARQ) 

information and CRC information. 

          The precoding information for use in the 30 

MIMO scheme is used to specify weighting 

coefficients applied to individual antennas.  By 

adjusting the weighting coefficients (precoding 

vector) to be applied to each antenna, directivity 

of a communication signal is adjusted.  The 35 

reception side (user apparatus) needs to perform 

channel estimation according to the directivity. 

information includes paging. indicator (PI). Each user apparatus 100, demodulates the paging indicator so
that the user apparatus 100, can check whether there is a call to the user apparatus 100,. More 15
particularly, the user apparatus 100, checks whether a group number assigned to the user apparatus 100,
is included in the paging indicator, then, if it is found, the user apparatus 100, demodulates the paging
channel_ (PCH). The position relationship 20 between PI and PCH are set to be known. beforehand. The
user apparatus 100, can check presence or absence of incoming call by checking whether there is
identification information of the user apparatus 100, (telephone number of the user apparatus 100,, 25 for
example) in the paging channel (PCH).              As schemes for transmitting the paging indicator (PI) by
using the 31/32 control channel, there are a scheme for using an information part specHfically prepared
for PI in the 31/32 control 30 channel and a scheme in which such specific information part is not
prepared.              The downlink data transmission related information includes resource assignment
information of the downlink data channel assignment time length, 35 and MIMO information.              The
resource assignment information of the downlink data channel specifies resource blocks that -22- include
the downlink data channel. For specifying resource blocks, various methods that are known in this
technical field can be used- For example, bitmap scheme, tree branch number scheme and the like can
be used.              The assignment time length indicates how long the downlink data channel continues to
be transmitted consecutively. When resource assignment contents change most frequently, resource
assignment 10 contents change every TIT. From the viewpoint of reducing overhead, the data channel
may be transmitted using the same resource assignment over a plurality of Ills. The MIMO information
specifies the number 
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          The transmission format of the downlink 

data channel is specified by the data modulation 

scheme and the channel coding rate.  Instead of the 

channel coding rate, data size or payload size may 

be reported, because the channel coding rate can be 5 
uniquely derived from the data modulation scheme and 

the data size.  As an example, the transmission 

format may be represented by about 8 bits. 

          The hybrid retransmission control (HARQ: 

Hybrid Automatic Repeat ReQuest) information 10 

includes information necessary for retransmission 

control of downlink packets.  More particularly, the 

retransmission control information includes process 

number, redundancy version information indicating 
packet combining method, and new data indicator for 15 

distinguishing between new packet and retransmitted 

packet.  As an example, the hybrid retransmission 

control information may be represented by about 6 

bits. 

          When the cyclic redundancy check method is 20 

used for error detection, the CRC information 

indicates a CRC detection bit to which user 

identification information (UE-ID) is convolved. 
          The information related to the uplink data 

transmission can be classified into four types from 25 

part 1 to part 4 as follows. 

     (Part 1) 

          Part 1 includes acknowledgement 

information for a past uplink data channel.  The 

acknowledgement information indicates positive 30 

acknowledgement (ACK) or negative acknowledgement 

(NACK), wherein the positive acknowledgement (ACK) 

indicates that there is no error in the packet or 

that, even if there is an error, the error is within 

a permissible range, and the negative 35 

acknowledgement (NACK) indicates that there is an 

error, in a packet, exceeding the permissible range.  

15 of antennas, the number of streams and the like when the MIMO scheme is used for communication.
The number of streams may be called the number of information sequences. Although each of the
numbers of the antennas and the streams may be any proper 20 number, it may be four, for example.
Although it is not essential that user identification information is included, the whole or a part of 16 bits of
user identification information may be included, for example. 25The downlink data transmission related
information includes precoding information when the MIMO scheme is used, transmission format of
downlink data channel, hybrid retransmission control (HARQ) information and CRC information_ 30The
precoding information for use in the MIMO scheme is used to specify weighting coefficients applied to
individual antennas. By adjusting the weighting coefficients (precodina vector) to be applied to each
antenna, directivity 35 of a communication signal is adjusted. The reception side (user apparatus) needs
to perform channel estimation according to the directivity. -23- The transmission format of the downlink
data channel is specified by the data modulation scheme and the channel coding rate. Instead of the
channel coding rate, data size or payload size may be reported, because the channel coding rate can be
uniquely derived from the data modulation scheme and the data size. As an example, the transmission
format may be represented by about 8 bits. The hybrid retransmission control (HARQ: 10 Hybrid
Automatic Repeat ReQuest) information includes information necessary for retransmission control of
downlink packets. More particularly, the retransmission control information includes process number,
redundancy version information indicating 15 packet combining method, and new data indicator for
distinguishing between new packet and retransmitted packet. As an example, the hybrid retransmission
control information may be represented by about 6 bits. 20When the cyclic redundancy check method is 
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The acknowledgement information can be represented 

by one bit substantially. 

      (part 2) 

          Part 2 includes resource assignment 

information for future uplink data channel, 5 
transmission format of the uplink data channel, 

transmission power information and CRC information. 

          The resource assignment information 

specifies resource blocks that can be used for 

transmitting an uplink data channel.  For specifying 10 

the resource blocks, various methods known in this 

technical field can be used.  For example, bitmap 

scheme, tree branching number scheme and the like 

may be used. 
          The transmission format of the uplink data 15 

channel is specified by the data modulation scheme 

and the channel coding rate.  Instead of the channel 

coding rate, data size or payload size may be 

reported, because the channel coding rate can be 

uniquely derived from the data modulation scheme and 20 

the data size.  As an example, the transmission 

format may be represented by about 8 bits. 

          The transmission power information 
indicates degree of power by which the uplink data 

channel should be transmitted.  In an embodiment of 25 

the present invention, an uplink pilot channel is 

transmitted from the user apparatus 100n to the base 

station apparatus iteratively in a period Tref of 

about several milliseconds, for example, which is 

relatively short.  The transmission power Pref of 30 

the uplink pilot channel is updated in a period of 

TTPC which is equal to or greater than the period 

Tref according to transmission power control 

information (TPC command) reported from the base 

station apparatus, such that the transmission power 35 

Pref becomes no less than or no more than the 

transmission power of the uplink pilot channel 

used for error detection, the CRC information indicates a CRC detection bit to which user identification
information (UE-ID) is convolved. The information related to the uplink data 25 transmission can be
classified into four types from part 1 to part 4 as follows. (Part 1) Part 1 includes acknowledgement
information for a. past uplink data channel. The 30 acknowledgement information indicates positive
acknowledgement (ACK) or negative acknowledgement (NACK), wherein the positive acknowledgement
(ACK) indicates that there is no error in the packet or that, even if there is an error, the error is within 35 a
permissible range, and the negative acknowledgement (NACK) indicates that there is an error, in a
packet, exceeding the permissible range. -24- The acknowledgement information can be represented by
one bit substantially. (part 2)              Part 2 includes resource assignment information for future uplink
data channel, transmission format of the uplink data channel, transmission power information and CRC
information.              The resource assignment information specifies resource blocks that can be used for
10 transmitting an uplink data channel. For specifying the resource blocks, various methods known in this
technical field can be used. For example, bitmap scheme, tree branching number scheme and the like
may be used. 15The transmission format of the uplink data channel is specified by the data modulation
scheme and the channel coding rate. Instead of the channel coding rate, data size or payload size may
be 
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transmitted in the past.   

          The uplink L1/L2 control channel is 

transmitted by a power which is obtained by adding a 

first offset power ΔL1/L2 reported from the base 

station apparatus to the transmission power Pref of 5 
the uplink pilot channel.  The uplink data channel 

is transmitted by a power which is obtained by 

adding a second offset power Δdata reported from the 

base station apparatus to the transmission power 

Pref of the uplink pilot channel.  The offset power 10 

Δdata on the data channel is included in the 

transmission power information of part 2.  The 

offset power ΔL1/L2 for the L1/L2 control channel is 

included in the transmission power information of 
the after mentioned part 4.  In addition, TPC 15 

command for updating the transmission power of the 

pilot channel is also included in part 4. 

          The first offset power information ΔL1/L2 

may be kept unchanged or may be variably controlled.  

In the latter case, the first offset power 20 

information may be reported to the user apparatus as 

broadcast information BCH or as layer 3 signaling 

information.  The second offset power information 
Δdata may be reported to the user apparatus using the 

L1/L2 control signal.  The first offset power 25 

information ΔL1/L2 may be determined such that the 

first offset power is increased or decreased 

according to information amount included in the 

control signal.  The first offset power information 

ΔL1/L2 may be determined such that it changes 30 

according to reception quality of the control signal.   

The second offset power information Δdata may be 

determined such that it changes according to 

reception quality of the data signal. 

          The uplink data channel may be transmitted 35 

using power which is less than the sum of the 

transmission power Pref of the uplink pilot channel 

reported, because the channel coding rate can be 20 uniquely derived from the data modulation scheme
and the data size. As an example, the transmission format may be represented by about 8 bits.
The transmission power information indicates degree of power by which the uplink data 25 channel
should be transmitted. In an embodiment of the present invention, an uplink pilot channel is transmitted
from the user apparatus 100, to the base station apparatus iteratively in a period Tref of about several
milliseconds, for example, which is 30 relatively short. The transmission power Pref of the uplink pilot
channel is updated in a period of TTpc which is equal to or greater than the period Tref according to
transmission power control information (TPC command) reported from the base 35 station apparatus,
such that the transmission power Pref becomes no less than or no more than the transmission power of
the uplink pilot channel -25- transmitted in the past.              The uplink. 51/52 control channel is
transmitted by a power which is obtained by adding a first offset power AL1/T2 reported from the base
station apparatus to the transmission power Pref of the uplink pilot channel. The uplink data channel is
transmitted by a power which is obtained by adding a second offset power Adata reported from the base
station apparatus to the transmission power 10 Pref of the uplink pilot channel. The offset power Adata on
the data channel is included in the transmission power information of part 2. The offset power AT.1/1,2 for
the 51/52 control channel is included in the transmission power information of 15 the after mentioned part
4. In addition, TPC command for updating the transmission power of the pilot channel is also included in
part 4.              The first offset power information AL1/L2 may be kept unchanged or may be variably
controlled. 20In the latter case, the first offset power information may be reported to the user apparatus as
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and the second offset power Δdata, in order to follow 

a request (overload indicator) of reducing power 

from neighbor cells of the cell in which the user 

apparatus 100n resides. 

          When the cyclic redundancy check method is 5 
used for error detection, the CRC information 

indicates a CRC detection bit to which user 

identification information (UE-ID) is convolved .  

In a response signal (L1/L2 control channel) for the 

random access channel (RACH), a random ID for a RACH 10 

preamble may be used as the UE-ID. 

     (Part 3) 

          Part 3 includes a transmission timing bit 

on an uplink signal.  This is a control bit for 
synchronizing communication terminals in a cell.  15 

This information may be reported as specific control 

information when the downlink data channel is 

assigned a resource block, or the information may be 

reported as unspecific control information. 

     (Part 4) 20 

          Part 4 includes transmission power 

information on the transmission power of the 

communication terminal.  This information indicates 
degree of power by which the uplink control channel 

should be transmitted for a communication terminal 25 

to report downlink CQI, for example, in which the 

communication terminal is not assigned resources for 

transmission of the uplink data channel.  The offset 

power ΔL1/L2 and the TPC command are included in the 

part 4 information. 30 

          Fig. 7 shows a mapping example of the data 

channel and the control channel.  In the downlink 

transmission, as shown in Fig. 7, 1 subframe is 1 ms, 

for example, and 14 OFDM symbols exist in 1 subframe.  

In Fig. 7, numbers (#1, #2, #3, ･･･, #14) in the 35 
time axis direction indicate numbers for identifying 

OFDM symbols, and the numbers (#1, #2, #3, ･･･, #M-1, 

broadcast information BCH or as layer 3 signaling information. The second offset power information
Adate, may be reported to the user apparatus using the 25 51/52 control signal. The first offset power
information A                 -LI/L2 may be determined such that the first offset power is increased or
decreased according to information amount included in the control signal. The first offset power
information 30 AL1/L2 may be determined such that it changes according to reception quality of the
control signal. The second offset power information Adata may be determined such that it changes
according to reception quality of the data signal. 35The uplink data channel may be transmitted using
power which is less than the sum of the transmission. power Pref of the uplink pilot channel  -26-- and the
second offset power Adatar in order to follow a request (overload indicator) of reducing power from
neighbor cells of the cell in which the user apparatus 100, resides.              When the cyclic redundancy
check method is used for error detection, the CRC information indicates a CRC detection bit to which user
identification information (UE-ID) is convolved . In a response signal (Ll/L2 control channel) for the 10
random access channel (RACH), a random ID for a RACH preamble may be used as the UE-ID. (Part 3)
Part 3 includes s transmission timing bit on an uplink signal. This is a control bit for 15 synchronizing
communication terminals in a cell. This information may be reported as specific control information when
the downlink data channel is assigned a resource block, or the information may be reported as unspecific
control information. 
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#M, M is an integer of M>0) in the frequency axis 

direction indicate numbers identifying resource 

blocks.  In terms of one frequency block and one 

subframe, the mapping example shown in the figure 

corresponds to output information of the first 5 
multiplexing unit 1-x.  The resource blocks are 

assigned to a terminal having a good channel state 

by the frequency scheduling unit 32 shown in Fig. 2. 

           The physical downlink control channel is 

mapped to N OFDM symbols in the head part of 1 10 

subframe.  As a value of N, 1, 2 or 3 is set.  In 

Fig. 7, the physical downlink control channel is 

mapped to the head two OFDM symbols (N=2) of the 

subframe, that is, mapped to OFDM symbols #1 and #2.  
Then, in OFDM symbols other than the OFDM symbols to 15 

which the physical downlink control channel is 

mapped, user data, synchronization channel (SCH), 

broadcast channel (BCH), and data signal to which 

persistent scheduling is applied are transmitted.  

The L1/L2 control channel and the like and the data 20 

channel and the like are time-multiplexed. 

          In addition, in the frequency direction, M 

resource blocks are defined.  The frequency band of 
1 resource block is 180 kHz, for example, and 12 

subcarriers exist in 1 resource block.  The number M 25 

of the resource blocks is 25 when the system 

bandwidth is 5 MHz, and it is 50 when the system 

bandwidth is 10 MHz, and it is 100 when the system 

bandwidth is 20 MHz. 

          Fig. 8 shows a subcarrier mapping example 30 

in OFDM symbols #1 and #2 when the subframe has the 

configuration shown in Fig. 7.  In the figure, the 

number of subcarriers in 1 OFDM symbol is L (L is an 

integer of L>0), and the subcarriers are numbered as 

subcarrier #1, #2, … and #L starting from one of the 35 

smallest frequency.  When the system bandwidth is 5 

MHz, L = 300.  When the system bandwidth is 10 MHz, 

20(Part 4)              Part 4 includes trahsmibsion power information on the transmission power of the
communication terminal. This information indicates degree of power by which the uplink control channel
25 should be transmitted for a communication terminal to report downlink Cclgi, for example, in which the
communication terminal is not assigned resources for transmission of the uplink data channel. The offset
power ATd/L2 and the TPC command are included in the 30 part 4 information. Fig. 7 shows a mapping
example of the data channel and the control channel. In the downlink transmission, as shown in Fig. 7, 1
subframe is 1 ms, for example, and 14 OFTM symbols exist in 1 subframp. 35In Fig. 7, numbers (#1, #2,
#3, -, #14) in the time axis direction indicate numbers for identifying ODDM symbols, and the numbers
(#1, #2, #3,#01-1,  -27- #04, M is an integer of 04>0) in the frequency axis direction indicate numbers
identifying resource blocks. In terms of one frequency block and one subfram, the mapping example
shown in the figure corresponds to output information of the first multiplexing unit 1-x. The resource
blocks are assigned to a terminal having a good channel state by the frequency scheduling unit 32 shown
in Fig. 2. The physical downlink control channel is 10 mapped to N OFDM symbols in the head part of 1
subframe. As a value of N, 1, 2 or 3 is set. In Fig. 7, the physical downlink control channel is mapped to
the head two OFDM symbols (N=2) of the subframe, that is, mapped to OFDM symbols #1 and #2. 15
Then, in OFDM symbols other than the OFDM symbols to which the physical downlink control channel is 
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L = 600.  When the system bandwidth is 20 MHz, L = 

1200.  As shown in the figure, the downlink 

reference signal (DL RS) and the physical downlink 

control channel are mapped to the subcarrier of OFDM 

symbol #1.  The physical downlink control channel is 5 
mapped to the OFDM symbol #2.   

          Especially, since delay time needs to be 

small for the part 0 information in the L1/L2 

control channel, the part 0 information is 

multiplexed to the head OFDM symbol.  In the example 10 

shown in the figure, the L1/L2 control channel and 

other control channels are frequency-multiplexed 

such that each of the channels includes a plurality 

of frequency components which are arranged at some 
intervals.  Such a multiplexing scheme is called 15 

distributed frequency division multiplexing 

(distributed FDM) scheme.  The distributed FDM 

scheme is advantageous in that frequency diversity 

effect can be obtained.  The intervals between 

frequency components may be identical with each 20 

other or different.  In any way, the L1/L2 control 

channel needs to be distributed over the whole 

region of the plurality of resource blocks (the 
whole region of the system band in the present 

embodiment).  In addition, as another method, a CDM 25 

scheme can be applied in order to support increase 

of the number of users to be multiplexed.  By using 

the CDM scheme, there is an advantage that the 

frequency diversity effect further increases.  But, 

on the other hand, there is a drawback that 30 

reception quality decreases due to break of 

orthogonality. 

          For example, DL RS is transmitted at the 

rate of one subcarrier per six subcarriers in the 

OFDM symbol #1.  In the figure, DL RS is mapped to 35 

subcarrier #6×d-5 (d: 1, 2, ...).  In addition, the 

physical downlink control cannel is mapped to 

mapped, user data, synchronization channel (SCH), broadcast channel (BCH), and data signal to which
persistent scheduling is applied are transmitted. 20 The 1,1/182 control channel and the like and the data
channel and the like are time-multiplexed.              In addition, in the frequency direction, M resource
blocks are defined. The frequency band of 1 resource block is 180 kHz, for example, and 12 25
subcarriers exist in 1 resource block. The number M of the resource blocks is 25 when the system
bandwidth is 5 MHz, and it is 50 when the system bandwidth is 10 MHz, and it is 100 when the system
bandwidth is 20 MHz. 30Fig. 8 shows a subcarrier mapping example in OFDM symbols #1 and #2 when
the subframe has the configuration shown in Fig. 7. In the figure, the number of subcarriers in 1 OFDM
symbol is 3 (If is an integer of 3>0), and the subcarriers are numbered as 35subcarrier #1, #2, 8. and #3
starting from one of the smallest frequency. When the system bandwidth is 5 MHz, 3 = 300. When the
system bandwidth is 10 MHz, -29- L = 600. When the system bandwidth is 20 MHz, L = 1200. As shown
in the figure, the downlink reference signal (DL RS) and the physical downlink control channel are
mapped to the subcarrier of OFDM symbol #1. The physical downlink control channel is mopped to the
OFDM symbol #2.              Especially, since delay time needs to be small for the part 0 information in the
L1/L2 control channel, the part 0 information is 10 multiplexed to the head CLTM symbol. In the example
shown in the figure, the L1/L2 control channel and other control channels are frequency-multiplexed such
that each of the channels includes a plurality of frequency components which are arranged at some 15
intervals. Such a multiplexing scheme is called distributed frequency division multiplexing (distributed
FDM) scheme. The distributed FDM scheme is advantageous in that frequency diversity effect can be
obtained. The intervals between 20 frequency components may be identical with each other or different.
In any way, the L1/L2 control channel needs to be distributed over the whole 
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subcarriers other than the subcarrier to which DL RS 

is mapped.  In the figure, an example of subcarriers 

is shown in which Acknowledgement information (UL 

ACK/NACK) is mapped, in information transmitted by 

the physical downlink control channel.  In the 5 
figure, an example is shown in which Acknowledgement 

information (UL ACK/NACK) is mapped to the 

subcarrier #3 and the subcarrier #L-3.  The number 

of subcarriers to which Acknowledgement information 

is mapped is determined based on the maximum number 10 

of user apparatuses to be multiplexed to one 

subframe in the uplink, that is, it is determined 

based on the maximum number of user apparatuses that 

transmit uplink shared channel in one subframe. 
           In the case when the number of OFDM 15 

symbols to which the physical downlink control 

channel is mapped is three, the configuration of the 

OFDM symbol #3 is basically the same as the 

configuration of the OFDM symbol #2 shown in Fig. 8. 

           Next, a concrete format of the part 0 20 

information in the L1/L2 control channel is 

described. 

           Fig. 9 shows format examples of the L1/L2 
control channel.  In the examples shown in the 

figure, four patterns are prepared as the format of 25 

the L1/L2 control channel.  The number of symbols 

(or the number of simultaneously assigned users) of 

the L1/L2 control channel is different for each 

pattern.  Which one of the four patterns is used is 

reported by the part 0 information.  As described 30 

above, the part 0 information indicates the radio 

resource amount used for the L1/L2 control channel.  

          Since it is necessary that the part 0 

information needs to be received correctly even by a 

user at a cell edge, there is a possibility that the 35 

overhead becomes large.  However, the necessary 

radio resource amount largely depends on the cell 

region of the plurality of resource blocks (the whole region of the system band in the present 25
embodiment). In addition, as another method, a CDM scheme can be applied in order to support increase
of the number of users to be multiplexed. By using the CDM scheme, there is an advantage that the
frequency diversity effect further increases. But, 30 on the other hand, there is a drawback that reception
quality decreases due to break of or              For example, DL RS is transmitted at the rate of one
subcarrier per six subcarriers in the 35 OFTM symbol #1. In the figure, DL RS is mapped to subcarrier
#6xd-5 (d: 1, 2, ...).In addition, the physical downlink control cannel is mapped to -29- subcarriers other
than the subcarrier to which DL AS is mapped. In the figure, an example of subcarriers is shown in which
Acknowledgement information (UL ACKYNACK) is mapped, in information transmitted by the physical
downlink control channel. In the figure, an example is shown in which Acknowledgement information (UL
AcK/NACK) is mapped to the subcarrier #3 and the subcarrier #L-3. The number of subcarriers to which
Acknowledgement information 10 is mapped is determined based on the maximum number of user
apparatuses to be multiplexed to one subframe in the uplink, that is, it is determined based on the
maximum number of user apparatuses that transmit uplink shared channel in one subframe. 15In the
case when the number of OFDM symbols to which the physical downlink control channel is mapped is
three, the configuration of the OFDM symbol #3 is basically the same as the configuration of the OFDM
symbol #2 shown in Fig. 8. 20Next, a concrete format of the part 0 information in the L1/L2 control
channel is described.               Fig. 9 shows format examples of the L1/L2 control channel. In the
examples shown in the 25 figure, four patterns are prepared as the format of the L1/L2 control channel.
The number of symbols (or the number of simultaneously assigned users) of the r1/L2 control channel is
different for each pattern. Which one of the four patterns is used is 
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radius and the like.  Therefore, the system is 

configured such that the broadcast channel can 

report the coding rate and the number of times of 

iteration used for the part 0 information.  By 

configuring like this, the overhead can be decreased.   5 
          As to the L1/L2 control channel, when the 

user apparatus 100n uses the modulation scheme and 

the coding rate (MCS: Modulation and Coding Scheme) 

reported by the broadcast channel, the number of 

symbols necessary for L1/L2 control channel is 10 

different according to MCS level depending on the 

number of simultaneously assigned users.  In order 

to identify that, control bits (two bits in the case 

shown in Fig. 9) are provided as the part 0 
information of the L1/L2 control channel.  For 15 

example, by reporting control bits of “00” as the 

part 0 information, the user apparatus 100n decodes 

the control bits so as to be able to know that the 

number of symbols of the L1/L2 control channel is 

100.  The head two bits shown in Fig. 9 correspond 20 

to the part 0 information.  Although MCS is reported 

by the broadcast channel in Fig. 9, MCS may be 

reported by an L3 signaling channel. 
          In addition, for example, as shown in Fig. 

10, as the part 0 information for specifying OFDM 25 

symbols to which the L1/L2 control channel is mapped, 

0.5, 1, 1.5 and 2 OFDM symbols are assigned 

respectively to four types of control information 

represented by two bits.  In addition, 1, 2, 2.5 and 

3 OFDM symbols may be assigned respectively to four 30 

types of control information represented by two bits.  

The correspondence relationships are merely examples, 

and can be changed as necessary.  In Fig. 10, 

pattern A and pattern B are shown in which 0.5-2 

OFDM symbols are assigned in pattern A and 1-3 OFDM 35 

symbols are assigned in pattern B.   

          Which one of the pattern A and the pattern 

30 reported by the part 0 information. As described above, the part 0 information indicates the radio
resource amount used for the L1/L2 control channel.              Since it is necessary that the part 0
information needs to be received correctly even by a 35 user at a cell edge, there is a possibility that the
overhead becomes large. However, the necessary radio resource amount largely depends on the cell -30-
radius and the like. Therefore, the system is configured such that the broadcast channel can report the
coding rate and the number of times of iteration used for the part 0 information_ By configuring like this,
the overhead can be decreased.              As to the 51/32 control channel, when the user apparatus 100,
uses the modulation scheme and the coding rate (MCS: Modulation and Coding Scheme) reported by the
broadcast channel, the number of 10 symbols necessary for I1/32 control channel is different according to
MCS level depending on the number of simultaneously assigned users. In order to identify that, control
bits (two bits in the case shown in Fig. 9) are provided as the part 0 15 information of the 51/52 control
channel. For example, by reporting control bits of w00" as the part 0 information, the user apparatus 100,
decodes the control bits so as to be able to know that the number of symbols of the 51/52 control channel
is 20 100. The head two bits shown in Fig. 9 correspond to the part 0 information. Although MCS is
reported by the broadcast channel in Fig. 9, MCS may be reported by an 53 signaling channel. In
addition, for example, as shown in Fig. 25 10, as the part 0 information for specifying OFDM symbols to
which the 51/32 control channel is mapped, 0.5, 1, 1.5 and 2 OFDM symbols are assigned respectively to
four types of control information represented by two bits. In addition, 1, 2, 2.5 and 
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B is used is reported by broadcast information, for 

example.  In this case, the broadcast information 

generation unit 35 generates broadcast information 

including information which indicates the radio 

resource amount of the L1/L2 control channel 5 
corresponding to the control information which 

specifies OFDM symbols to which the L1/L2 control 

channel is mapped.  The radio resource amount using 

the L1/L2 control channel also depends on cell 

radius and the like.  Therefore, by configuring the 10 

system such that the bit configuration of the part 0 

information can be reported, the overhead can be 

decreased. 

          Next, transmission method of the part 0 
information is described with reference to Fig. 11. 15 

          Since the part 0 information includes 

information indicating the radio resource amount of 

the L1/L2 control channel, the part 0 information 

needs to be transmitted as quickly as possible.  

Therefore, the part 0 information is mapped to the 20 

first OFDM symbol.  Fig. 11 shows the first OFDM 

symbol in the subframe configuration shown in Fig. 7.  

As shown in Fig. 11, a reference signal is mapped 
every 6 subcarriers at the first OFDM symbol.  The 

part 0 information is mapped to the subframe 25 

(resource element) other than the portion where the 

reference signal is mapped.  The 1 resource element 

is defined by 1 OFDM symbol and 1 subframe.   

          For example, the part 0 information is 

mapped every predetermined number of subcarriers, 30 

that is, every 12 subcarriers, repeatedly, for 

example.  Also, frequency hopping is performed to 

change mapping positions of the reference signal for 

each frame.  Therefore, from the viewpoint of 

reducing collision between the part 0 information 35 

and the reference signal, it is desirable that the 

part 0 information is mapped by shifting it by an 

30 3 OFDM symbols may be assigned respectively to four types of control information represented by two
bits. The correspondence relationships are merely examples, and can be changed as necessary. In Fig.
10, pattern A and pattern B are shown in which 0.5-2 35 CTTM symbols are assigned in pattern A and 1-3
OFDM symbols are assigned in pattern B. Which one of the pattern A and the pattern -31- 12) is used is
reported by broadcast information, for example. In this case, the broadcast information generation unit 35
generates broadcast information including information which Indicates the radio resource amount of the
L1/L2 control channel corresponding to the control information which specifies OFDM symbols to which
the L1/L2 control channel is mapped. The radio resource amount using the L1/1,2 control channel also
depends on cell 10 radius and the like. Therefore, by configuring the system such that the bit
configuration of the part 0 information can he reported, the overhead can be decreased. Next,
transmission method of the part 0 15 information is described with reference to Fig. 11.              Since the
part 0 information includes information indicating the radio resource amount of the L1/1,2 control channel,
the part 0 information needs to be transmitted as quickly as possible. 20 Therefore, the part 0 information
is napped to the first OFDM symbol. Fig. 11. shows the first OFDM symbol in the subframe configuration
shown in Fig. As shown in Fig. 11, a reference signal is mapped every 6 subcarriers at the first OFDM
symbol. The 25 part 0 information is mapped to the subframe (resource element) other than the portion
where the reference signal is mapped. The 1 resource element is defined by 1 OFDM symbol. and 1
subframe. For example, the part 0 information is 30 mapped every predetermined number of subcarriers,
that is, every 12 subcarriers, repeatedly, for example. Also, frequency hopping is performed to change
mapping positions of the reference signal for each frame. Therefore, from the viewpoint of 35 reducing
collision between the part 0 information and the reference signal, it is desirable that the part 0 information
is mapped by shifting it by an 
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amount the same as a shift amount of a mapping 

position of the reference signal which is shifted 

from a mapping position of the reference signal in 

the previous frame.  Alternatively, the part 0 

information may be shifted only when it collides 5 
with the reference signal. 

          In addition, when space-frequency block 

coding (SFBC) is applied to the part 0 information 

so that the part 0 information is transmitted by two 

antennas, consecutive two subcarriers are assigned 10 

to the part 0 information as shown in Fig. 11.  

Different coding is performed for the two antennas 

in units of two complex symbols (C1, C2: 

corresponding to four bits).  In Fig. 11, * 
indicates operation of complex conjugate. 15 

          Fig. 12 shows a mapping example of 

information bits (part 0 information) in the L1/L2 

control channel in the case of using three sector 

configuration.  In the case of three sector 

configuration, three types of patterns may be 20 

prepared in order to transmit information bits (part 

0 information) indicating transmission format of the 

L1/L2 control channel, so that each of the patterns 
may be assigned to one of the sectors such that the 

patterns do not overlap with each other in the 25 

frequency domain.  By selecting the pattern such 

that the transmission patterns in adjacent sectors 

(or cells) are different with each other, effect of 

interference coordination can be obtained. 

          Fig. 13 shows various examples of 30 

multiplexing methods.  Although the L1/L2 control 

channels are multiplexed using the distributed FDM 

scheme in the above-mentioned example, various 

multiplexing methods such as code division 

multiplexing (CDM) may be used.  Fig. 13(1) shows a 35 

situation in which multiplexing is performed using 

the distributed FDM scheme.  By using the numbers of 

-32- amount the same as a shift amount of a mapping position of the reference signal which is shifted
from a mapping position of the reference signal in the previous frame. Alternatively, the part 0 information
may be shifted only when it collides with the reference signal.              In addition, when space-frequency
block coding (SFBC) is applied to the part 0 information so that the part 0 information is transmitted by
two 10 antennas, consecutive two subcarriers are assigned to the part 0 information as shown in Fig. 11.
Different coding is performed for the two antennas in units of two complex symbols (Cl, C2: corresponding
to four bits). In Fig. 11, * 15 indicates operation of complex conjugate.              Fig. 12 shows a mapping
example of information bits (part 0 information) in the Ll/L2 control channel in the case of using three
sector configuration. In the case of three sector 20 configuration, three types of patterns may be prepaxed
in order to transmit information bits (part 0 information) indicating transmission format of the La/L2 control
channel, so that each of the patterns may be assigned to one of the sectors such that the 25 patterns do
not overlap with each other in the frequency domain. By selecting the pattern such that the transmission
patterns in adjacent sectors (or cells) are different with each other, effect of interference coordination can
be obtained. 30Fig. 13 shows various examples of multiplexing methods. Although the Li/L2 control
channels are multiplexed using the distributed FDM scheme in the above-mentioned example, various
multiplexing methods such as code division 35 multiplexing (CDM) may be used. Fig. 13(1) shows a
situation in which multiplexing is performed using the distributed FDM scheme. By using the numbers of
-33- 1, 2, 3 and 4 for specifying discrete frequency components, signals of users can be properly made
orthogonal. However, the numbers are not necessarily regularly arranged like this example. In addition,
by using different rules between adjacent cells, interference amounts when performing transmission
power control can be randomized. Fig. 
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1, 2, 3 and 4 for specifying discrete frequency 

components, signals of users can be properly made 

orthogonal.  However, the numbers are not 

necessarily regularly arranged like this example.  

In addition, by using different rules between 5 
adjacent cells, interference amounts when performing 

transmission power control can be randomized.  Fig. 

13(2) shows a situation in which multiplexing is 

performed using the code division multiplexing (CDM) 

scheme.  By using codes 1, 2, 3 and 4, signals of 10 

users can be orthogonalized properly.  This scheme 

is preferable from the viewpoint of effectively 

reducing other cell interference. 

       By the way, as to the transmission method of 
the part 0 information, both of MCS (combination of 15 

modulation scheme and channel coding rate) and 

transmission power applied to the part 0 information 

may be kept constant, or MCS may be kept constant 

but transmission power may be controlled variably.  

Further, the part 0 information may be kept common 20 

to all users residing in the cell, or the 

transmission format of the L1/L2 control channel may 

be different among users.   
          For example, for a user near the base 

station apparatus, the transmission format can be 25 

optimized by properly changing the contents of the 

part 0 information.  But, the transmission format 

may not be changed like this for a user at a cell 

edge (the format may be kept constant).  However, it 

is necessary that information indicating whether a 30 

user belongs to a group of the cell edge is reported 

to the user using the downlink L1/L2 control channel, 

for example.  If a user does not belong to the group 

of the cell edge, the part 0 information is reported 

by a transmission format which is changed properly 35 

(every TTI, in an extreme case).  If a user belongs 

to the group of the cell edge, control information 

13(2) shows a situation in which multiplexing is performed using the code division multiplexing (CDM)
10scheme. By using codes 1, 2, 3 and 4, signals of users can be orthogonalized properly. This scheme is
preferable from the viewpoint of effectively reducing other cell interference. By the way, as to the
transmission method of 15 the part 0 information, both of MCS (combination of modulation scheme and
channel coding rate) and transmission power applied to the part 0 information may be kept constant, or
MCS may be kept constant but transmission power may be controlled variably. 20 Further, the part 0
information may be kept common to all users residing in the cell., or the transmission format of the L1/L2
control channel may be different among users. For example, for a user near the base 25 station
apparatus, the transmission format can be optimized by properly changing the contents of the part 0
information. But, the transmission format may not be changed like this for a user at a cell edge (the format
may be kept constant). However, it 30 is necessary that information indicating whether a user belongs to
a group of the cell edge is reported to the user using the downlink L1/L2 control channel, for example. If a
user does not belong to the group of the cell edge, the part 0 information is reported 35 by a transmission
format which is changed properly (every III, in an extreme case). If a user belongs to the group of the cell
edge, control information -34- is reported using a constant transmission format.              Fig. 14 shows a
multiplexing example of the 31/32 control channel when multiplexing a plurality of users. The 31/32
control channel is mapped within 3 OF DM symbols in each subframe.              For example, subcarriers
assigned to the 31/32 control channel form a plurality of control resource blocks. For example, one control
resource block is formed by X subcarriers (X is an integer of 10 X>0). As the value X, an optimum value is
prepared according to  he system. band and the like. FDM or hybrid of CDM and FDM is used for the
plurality of control resource blocks. When a plurality of OFDM symbols are used for the 31/32 control
channel, the 15 control resource block is mapped to every OFDM symbol. The number of control resource
blocks is reported by the broadcast channel.              The 31/32 control channel is data-modulated using
QPSK or 16 QAM. When a plurality of 
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is reported using a constant transmission format. 

          Fig. 14 shows a multiplexing example of 

the L1/L2 control channel when multiplexing a 

plurality of users.  The L1/L2 control channel is 

mapped within 3 OFDM symbols in each subframe. 5 
          For example, subcarriers assigned to the 

L1/L2 control channel form a plurality of control 

resource blocks.  For example, one control resource 

block is formed by X subcarriers (X is an integer of 

X>0).  As the value X, an optimum value is prepared 10 

according to the system band and the like.  FDM or 

hybrid of CDM and FDM is used for the plurality of 

control resource blocks.  When a plurality of OFDM 

symbols are used for the L1/L2 control channel, the 
control resource block is mapped to every OFDM 15 

symbol.  The number of control resource blocks is 

reported by the broadcast channel. 

          The L1/L2 control channel is data-

modulated using QPSK or 16 QAM.  When a plurality of 

coding rates are used (R1, R2, ･･･, Rn), Rn is set 20 
to be R1/n.  Even when the uplink scheduling 

information and the downlink scheduling information 

are different in the number of bits, control 
resource blocks of the same size are used by using 

rate matching. 25 

          For example, by setting a shift amount of 

a start position for mapping symbols included in the 

control resource block to be different among cells, 

it can be realized to randomize interference among 

cells (sectors).  An example is described with 30 

reference to Fig. 15.  In cell A, first and second 

symbols included in the control resource block of 

each use are mapped in an order starting from user 

#1 (UE#1).  Next, third and fourth symbols included 

in the control resource block of each user are 35 

shifted by an amount of two users, and are mapped in 

an order starting from the user #3 (UE#3).  Next, 

20coding rates are used (R1, R.2,Pm.), Rn is set to be Rl/n. Even when the uplink scheduling information
and the downlink scheduling information are different in the number of bits, control resource blocks of the
same size are used by using 25 rate matching.              For example, by setting a shift amount of a start
position for mapping symbols included in the control resource block to be different among cells, it can be
realized to randomize interference among 30cells (sectors). An example is described with reference to
Fig. 15. in cell A, first and second symbols included in the control resource block of each use are mapped
in an order starting from user #1 (UE#1). Next, third and fourth symbols included 35 in the control
resource block of each user are shifted by an amount of two users, and are mapped in an order starting
from the user #3 (UE#3). Next, -35- fifth and sixth symbols included in the control resource block of each
user are further shifted by an amount of two users, and are mapped in an order starting from, the user #5
(uE45). These are assigned in an order. For example, these are assigned in an ascending order of
subcarrier number of the first OFDM symbol. On the other hand, in cell B, first and second symbols
included in the control resource 10 block of each use are mapped in an order starting from user WM
(UE#1). Next, third and fourth symbols included in the control resource block of each user are shifted by
an amount of one user, and are mapped in an order starting from the user #2 (UE#2). Next, 15 fifth and
sixth symbols included in the control resource block of each user are further shifted by an amount of one
user, and are mapped in an order starting from the user #3 (uE#3). In addition, for example, as shown in
Fig. 20 16, the shift amount of the start position of mapping of symbols included in the control resource
block may be set to be different among cells, and further, subcarriers that are not used in neighbor cells
my be used, so that interference can be 25coordinated.              Fig. 17 shows a partial block diagram of
the user apparatus 100, used in an embodiment of the present invention. Fig. 17 shows a carrier 
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fifth and sixth symbols included in the control 

resource block of each user are further shifted by 

an amount of two users, and are mapped in an order 

starting from the user #5 (UE#5).  These are 

assigned in an order.  For example, these are 5 
assigned in an ascending order of subcarrier number 

of the first OFDM symbol.  

          On the other hand, in cell B, first and 

second symbols included in the control resource 

block of each use are mapped in an order starting 10 

from user #1 (UE#1).  Next, third and fourth symbols 

included in the control resource block of each user 

are shifted by an amount of one user, and are mapped 

in an order starting from the user #2 (UE#2).  Next, 
fifth and sixth symbols included in the control 15 

resource block of each user are further shifted by 

an amount of one user, and are mapped in an order 

starting from the user #3 (UE#3).   

          In addition, for example, as shown in Fig. 

16, the shift amount of the start position of 20 

mapping of symbols included in the control resource 

block may be set to be different among cells, and 

further, subcarriers that are not used in neighbor 
cells my be used, so that interference can be 

coordinated. 25 

          Fig. 17 shows a partial block diagram of 

the user apparatus 100n used in an embodiment of the 

present invention.  Fig. 17 shows a carrier 

frequency tuning unit 81, a filtering unit 82, a 

cyclic prefix (CP) removing unit 83, a fast Fourier 30 

transform unit (FFT) 84, a CQI measurement unit 85, 

a broadcast channel (or paging channel) decoding 

unit 86, a L1/L2 control channel (part 0) decoding 

unit 87, a L1/L2 control channel decoding unit 88 

and a data channel decoding unit 89. 35 

          The carrier frequency tuning unit 81 

properly adjusts the center frequency of a reception 

frequency tuning unit 81, a filtering unit 82, a 30cyclic prefix (OP) removing unit 83, a fast Fourier
transform unit (FFT) 84, a CQI measurement unit 85, a broadcast channel (or paging channel) decoding
unit 86, a Ll4L2 control channel (part 0) decoding unit 87, a L141,2 control channel decoding unit 88 35
and a data channel decoding unit 89.              The carrier frequency tuning unit 81 properly adjusts the
center frequency of a reception  -36- band in order to be able to receive a signal of a frequency block
assigned to the terminal. The filtering unit 82 filters the received sI gnal.              The cyclic prefix
removing unit 83 removes guard interval from the received signal, and extracts an effective symbol part
from the received symbol. The fast Fourier transform unit (FFT) 84 10 performs fast Fourier transform on
information included in the effective symbol so as to perform demodulation of the OFDM scheme.
The CQI measurement unit 85 measures reception power level of the pilot channel included 15 in the
received signal, and feeds the measurement result back to the base station apparatus as channel state
information CQI. CQI is measured for every resource block in the frequency block, and all of them are
reported to the base station apparatus. 20 The broadcast channel (or paging channel) decoding. unit 86
decodes a. broadcast channel. When a paging channel is included, it is also decoded. 
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band in order to be able to receive a signal of a 

frequency block assigned to the terminal. 

          The filtering unit 82 filters the received 

signal. 

          The cyclic prefix removing unit 83 removes 5 
guard interval from the received signal, and 

extracts an effective symbol part from the received 

symbol. 

          The fast Fourier transform unit (FFT) 84 

performs fast Fourier transform on information 10 

included in the effective symbol so as to perform 

demodulation of the OFDM scheme.    

          The CQI measurement unit 85 measures 

reception power level of the pilot channel included 
in the received signal, and feeds the measurement 15 

result back to the base station apparatus as channel 

state information CQI.  CQI is measured for every 

resource block in the frequency block, and all of 

them are reported to the base station apparatus. 

          The broadcast channel (or paging channel) 20 

decoding unit 86 decodes a broadcast channel.  When 

a paging channel is included, it is also decoded. 

          The L1/L2 control channel (part 0) 
decoding unit 87 decodes information of part 0 in 

the L1/L2 control channel.  By using the part 0, the 25 

radio resource amount used for the L1/L2 control 

channel and the transmission format of the L1/L2 

control channel can be recognized. 

          The L1/L2 control channel decoding unit 88 

decodes the L1/L2 control channel included in the 30 

received signal to extract scheduling information.  

The scheduling information includes information 

indicating whether resource blocks are assigned to a 

shared data channel for the terminal, and includes 

information indicating resource block numbers if 35 

resource blocks are assigned.  The L1/L2 control 

channel includes information of data modulation, 

The 31/32 control channel (part 0) decoding unit 87 decodes information of part 0 in 25 the 31/32 control
channel. By using the part 0, the radio resource amount used for the 31/32 control channel and the
transmission format of the 31/32 control channel can be recognized. The 31/32 control channel decoding
unit 88 30 decodes the 31/32 control channel. included in the received signal to extract scheduling
information. The scheduling information includes information indicating whether resource blocks are
assigned to a shared data channel for the terminal, and includes 35 information indicating resource block
numbers if resource blocks are assigned. The 31/32 control channel includes information of data
modulation, -37- channel coding rate and HARQ. for the shared data channel. The data channel decoding
unit 89 decodes the shared data channel included in the received signal based on the information
extracted from the Li/L2 control channel. Positive acknowledgement (ACK) or negative acknowledgement
may be reported to the base station apparatus according to the decoding result. 10Like Fig. 17, Fig. 18
shows a partial block diagram of the user apparatus 100n. Fig. 18 appears to be different from Fig. 17 in
that individual pieces o control information are shown more concretely. The same reference symbols 15
indicate the same elements in Figs. 17 and 18. In the figure, "inside resource block demapping" indicates
extracting information mapped to one or more resource blocks assigned to a specific user apparatus
100n. The "outside resource block 20 demapping" indicates extracting information mapped to the whole
frequency blocks including many resource blocks. For the sake of convenience of explanation, 
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channel coding rate and HARQ for the shared data 

channel. 

          The data channel decoding unit 89 decodes 

the shared data channel included in the received 

signal based on the information extracted from the 5 
L1/L2 control channel.  Positive acknowledgement 

(ACK) or negative acknowledgement may be reported to 

the base station apparatus according to the decoding 

result. 

          Like Fig. 17, Fig. 18 shows a partial 10 

block diagram of the user apparatus 100n.  Fig. 18 

appears to be different from Fig. 17 in that 

individual pieces of control information are shown 

more concretely.  The same reference symbols 
indicate the same elements in Figs. 17 and 18.  In 15 

the figure, “inside resource block demapping” 

indicates extracting information mapped to one or 

more resource blocks assigned to a specific user 

apparatus 100n.  The “outside resource block 

demapping” indicates extracting information mapped 20 

to the whole frequency blocks including many 

resource blocks. 

          For the sake of convenience of explanation, 
the present invention is described by using some 

embodiments.  But, classification into each 25 

embodiment is not essential in the present invention, 

and equal to or more than two embodiments may be 

used as necessary.  While specific numerical value 

examples are used to facilitate understanding of the 

present invention, such numerical values are merely 30 

examples, so that any appropriate value may be used 

unless specified otherwise.   

          As described above, while the present 

invention is described with reference to specific 

embodiments, the respective embodiments are merely 35 

exemplary, so that a skilled person will understand 

variations, modifications, alternatives, and 

the present invention is described by using some 25 embodiments. But, classification into each
embodiment is not essential in the present invention, and equal to or more than two embodiments may be
used as necessary. While s ecHfic numerical value examples are used to facilitate understanding of the
30 present invention, such numerical values are merely examples, so that any appropriate value may be
used unless specified otherwise. As described above, while the present invention is described with
reference to specific 35 embodiments, the respective embodiments are merely exemplary, so that a
skilled person will understand variations, modifications, alternatives, and  -38- replacements. For
convenience of explanation, while the apparatus according to the embodiments of the present invention is
explained using functional block diagrams, such an apparatus as described above may be implemented
in hardware, software, or a combination thereof. The present invention is not limited to the above
embodiments, so that variations, modifications, alternatives, and replacements are included in the present
invention without departing 10 from the spirit of the present invention.              The present international
application claims priority Lased on Japanese patent application No.2007-121304, filed in the JPO on
May 1, 2007, and the entire contents of the Japanese patent 15 application No.2007-121304 is
incorporated herein by reference. 20 25 
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replacements.  For convenience of explanation, while 

the apparatus according to the embodiments of the 

present invention is explained using functional 

block diagrams, such an apparatus as described above 

may be implemented in hardware, software, or a 5 
combination thereof.  The present invention is not 

limited to the above embodiments, so that variations, 

modifications, alternatives, and replacements are 

included in the present invention without departing 

from the spirit of the present invention. 10 

          The present international application 

claims priority based on Japanese patent application 

No.2007-121304, filed in the JPO on May 1, 2007, and 

the entire contents of the Japanese patent 
application No.2007-121304 is incorporated herein by 15 

reference. 
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30  -39- CLAIMS             1. A base station apparatus used in a mobile communication system to which an
OFDM scheme is applied in downlink, comprising:             a scheduler configured to perform assignment
of radio resources to a user apparatus for each subframe; a control channel generation unit 10 configured
to generate a control channel for reporting a result of scheduling by the scheduler to the user apparatus;
and             a mapping unit configured to map the control channel and a data channel, 15wherein the
control information includes information indicating a radio resource amount used for the control channel,
and                the mapping unit multiplexes information indicating the radio resource amount used for the
20 control channel into a first OFDM symbol. 252. The base station apparatus as claimed in claim 1,
wherein the information indicating the radio resource amount of the control channel is mapped to a
subcarrier other than subcarriers to which a. reference signal is mapped. 30 3. The base station
apparatus as claimed 35 in claim 1, wherein two antenna transmission is 
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CLAIMS 

 

          1. A base station apparatus used in a 

mobile communication system to which an OFDM scheme 

is applied in downlink, comprising: 5 
          a scheduler configured to perform 

assignment of radio resources to a user apparatus 

for each subframe; 

          a control channel generation unit 

configured to generate a control channel for 10 

reporting a result of scheduling by the scheduler to 

the user apparatus; and 

          a mapping unit configured to map the 

control channel and a data channel, 
          wherein the control information includes 15 

information indicating a radio resource amount used 

for the control channel, and 

          the mapping unit multiplexes information 

indicating the radio resource amount used for the 

control channel into a first OFDM symbol. 20 

 

 

 
 

          2. The base station apparatus as claimed 25 

in claim 1, wherein the information indicating the 

radio resource amount of the control channel is 

mapped to a subcarrier other than subcarriers to 

which a reference signal is mapped. 

 30 

 

 

 

          3. The base station apparatus as claimed 

in claim 1, wherein two antenna transmission is 35 

performed by space frequency block coding, and 

          the information indicating the radio 

performed by space frequency block coding, and the information indicating the radio -40- resource
amount of the control channel is mapped to consecutive two subcarriers.               4. The base station
apparatus as claimed in claim 3, wherein control information of each user is mapped to each OFDM
symbol within three OFDM 10 symbols in which the control channel is mapped, and the mapping unit
shifts the control information of each user in each OFDM symbol or mapping the control information. 15
5. The base station apparatus as claimed in claim 4, wherein the shift amount is different 20for each cell
256. The base station apparatus as claimed in claim 3, wherein control information of each user is
mapped to each OFDM symbol within three OFDM symbols in which the control channel is mapped, and
the mapping unit maps the control 30 information of each user to a. subcarrier which is not used in
neighbor cells in each OFDM symbol. 35  -41- 
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resource amount of the control channel is mapped to 

consecutive two subcarriers. 

 

 

 5 
 

          4. The base station apparatus as claimed 

in claim 3, wherein control information of each user 

is mapped to each OFDM symbol within three OFDM 

symbols in which the control channel is mapped, and 10 

          the mapping unit shifts the control 

information of each user in each OFDM symbol for 

mapping the control information. 

 
 15 

 

 

          5. The base station apparatus as claimed 

in claim 4, wherein the shift amount is different 

for each cell. 20 

 

 

 
 

          6. The base station apparatus as claimed 25 

in claim 3, wherein control information of each user 

is mapped to each OFDM symbol within three OFDM 

symbols in which the control channel is mapped, and 

          the mapping unit maps the control 

information of each user to a subcarrier which is 30 

not used in neighbor cells in each OFDM symbol.  

 

 

 

 35 

          7. A communication control method in a 

base station apparatus used in a mobile 

communication system to which an OFDM scheme is applied in downlink, comprising: a scheduling step
of performing assignment of radio resources to a user apparatus for each subframe:              a control
channel generation step of generating a control channel for reporting a result of scheduling of the
scheduling step to the user apparatus; and 10a mapping step of mapping the 11/52 control channel and a
data channel, wherein, in the mapping step, information that is included in control information and that
indicates a radio resource amount used for the 15 control channel is multiplexed into a first OFDM
symbol. 20 25 30 
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communication system to which an OFDM scheme is 

applied in downlink, comprising: 

          a scheduling step of performing assignment 

of radio resources to a user apparatus for each 

subframe; 5 
          a control channel generation step of 

generating a control channel for reporting a result 

of scheduling of the scheduling step to the user 

apparatus; and 

          a mapping step of mapping the L1/L2 10 

control channel and a data channel, 

          wherein, in the mapping step, information 

that is included in control information and that 

indicates a radio resource amount used for the 
control channel is multiplexed into a first OFDM 15 

symbol. 
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