
DESCRIPTION  TRANSMISSION DEVICE AND TRANSMISSION
METHOD  5 TECHNICAL FIELD - -- - -- - -...------- The
present invention generally relates to a  transmission
device and a transmission method.  BACKGROUND ART 10
Transmission methods for a downlink data  channel
include localized transmission and distributed
transmission. In localized transmission, as shown in
FIG. 1A,  frequency resources are allocated to the
respective  15 users by frequency blocks. For example,
in localized transmission, frequency blocks are
allocated in such a  manner that frequency selective
fading is reduced.  Generally, transmission data sizes
in localized  transmission are large, and therefore
localized 20 transmission is suitable to achieve the
effect of  frequency scheduling. As shown in FIG. i8,
in distributed  transmission, transmission data are
distributed across  an allocated frequency band
regardless of frequency 25 blocks. For example,
distributed transmission is  employed when frequency
scheduling is not usable because  users are moving at
high speed or when transmission data  sizes are small
as in VoIP. Generally, transmission data  sizes in
distributed transmission are small, and 30 therefore
distributed transmission is suitable to  achieve
frequency diversity gain. DISCLOSURE OF INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION However, the
above background art technologies  have disadvantages
as described below. 



5 Generally, a system has to support  communications
of users moving both at low speed and  high speed.
Also, a system has to support both packets  with large
data sizes as in Web browsing and packets  10 with
small data sizes as in VoIP. Embodiments of the
present invention make it  possible to solve or reduce
one or more problems caused  by the limitations and
disadvantages of the background  art, and provide a
transmission device and a 15 transmission method that
enable a system to support both  localized
transmission and distributed transmission.  MEANS FOR
SOLVING THE PROBLEMS An embodiment of the present
invention  20 provides a transmission device including
a frequency  scheduling unit configured to allocate,
to each user,  either frequency blocks that are
consecutive frequency  subcarrier blocks obtained by
dividing a system  bandwidth or distributed frequency
blocks that are 25 frequency subcarrier blocks
discretely distributed in  the system bandwidth; and a
mapping unit configured to  assign transmission data
to the frequency blocks or the  distributed frequency
blocks according to the allocation  result. The
frequency scheduling unit is configured to 30 allocate
the distributed frequency blocks using the  frequency
blocks as units and to allocate sub-blocks  obtained
by dividing the respective distributed  frequency
blocks, -3- This configuration makes it possible to
assign a packet that normally fits in one distributed
frequency  block to multiple sub-blocks. Another
embodiment of the present inventions  



5 provides a transmission method where either
frequency  blocks that are consecutive frequency
subcarrier blocks  obtained by dividing a system
bandwidth or distributed  frequency blocks that are
frequency subcarrier blocks  discretely distributed in
the system bandwidth are 10 allocated to each user.
The transmission method includes  a sub-block
allocating step of allocating sub-blocks  obtained by
dividing the respective distributed  frequency blocks
that are allocated using the frequency  blocks as
units; and a mapping step of assigning 15 transmission
data to the frequency blocks or the  distributed
frequency blocks that are allocated. This method makes
it possible to assign a  packet that normally fits in
one distributed frequency  block to multiple
sub-blocks. 20 ADVANTAGEOUS EFFECT OF THE INVENTION
Embodiments of the present invention provide a
transmission device and a transmission method that
enable a system to support both localized transmission
25 and distributed transmission. BRIEF DESCRIPTION OF
THE DRAWINGS FIG. lA is a drawing illustrating
localized  transmission; 30 FIG. lB is a drawing
illustrating distributed  transmission; FIG. 2 is a
partial block diagram illustrating  a transmission
device according to an embodiment of the -4- present
invention; FIG. 3 is a drawing used to describe
operations of a transmission device according to an
embodiment of the present invention; 



5 FIG. 4A is a drawing used to describe  operations of
a transmission device according to an  embodiment of
the present invention; FIG. 4B is a drawing used to
describe  operations of a transmission device
according to an  10 embodiment of the present
invention; FIG. 5 is a drawing illustrating a method
of  reporting allocation information in localized and
distributed multiplexing; FIG. 6 is a drawing
illustrating a method of  15 reporting allocation
information in localized and  distributed
multiplexing; FIG. 7A is a drawing illustrating a
method of  reporting allocation information in
localized and  distributed multiplexing; 20 FIG. 7B is
a drawing illustrating a method of  reporting
allocation information in localized and  distributed
multiplexing; FIG. 8 is a drawing illustrating a
method of  reporting allocation information in
localized and  25 distributed multiplexing; FIG. 9 is
a drawing illustrating at method of  reporting
allocation information in localized and  distributed
multiplexing; FIG. 10 is a partial block diagram  30
illustrating a frequency scheduling unit of a
transmission device according to an embodiment of the
present invention; FIG. 11 is a drawing used to
describe -5 operations of a frequency scheduling unit
of a  transmission device according to an embodiment
of the  present invention; 



FIG. 1,2 is a partial block diagram  5 illustrating a
frequency scheduling unit of a  transmission device
according to an embodiment of the  present invention;
FIG. 13 is a drawing used to describe  operations of a
frequency scheduling unit of a  10 transmission device
according to an embodiment of the present invention;
14 is a partial block diagram  illustrating a
frequency scheduling unit of a  transmission device
according to an embodiment of the  15 present
invention; FIG. i5 is a drawing used to describe
operations of a frequency scheduling unit of a
transmission device according to an embodiment of the
present invention; 20 FIG. 16 is a flowchart showing a
process of  allocating radio resources in a
transmission device  according to an embodiment of the
present invention; FIG. 17A is a drawing illustrating
a method of  reporting allocation information in
localized and  25 distributed multiplexing; FIG. 17B
is a drawing illustrating a method of  reporting
allocation information in localized and  distributed
multiplexing; FIG. 18A is a drawing illustrating a
method of  39 reporting allocation information in
localized and  distributed multiplexing; FIG. 183 is a
drawing illustrating a method of  reporting allocation
information in localized and -------------------------
-6- distributed multiplexing; FIG. 19 is a drawing
illustrating a method of  



reporting allocation information in localized and
distributed multiplexing; 5 FIG. 20 is a drawing
illustrating a method of  reporting allocation
information in localized and  distributed
multiplexing; FIG. 21A is a drawing used to describe
operations of a frequency scheduling unit of a  10
transmission device according to an embodiment of the
present invention; FIG. 21B is a drawing used to
describe  operations of a frequency scheduling unit of
a  transmission device according to an embodiment of
the  15 present invention; FIG. 22A is a drawing used
to describe  operations of a frequency scheduling unit
of a  transmission device according to an embodiment
of the  present invention; 20 FIG. 22B is a drawing
used to describe  operations of a frequency scheduling
unit of a  transmission device according to an
embodiment of the  present invention; FIG. 23A is a
drawing used to describe  25 operations of a frequency
scheduling unit of a  transmission device according to
an embodiment of the  present invention; FIG. 23B is a
drawing used to describe  operations of a frequency
scheduling unit of a  30 transmission device according
to an embodiment of the  present invention; FIG. 24A
is a drawing used to describe  operations of a
frequency scheduling unit of a transmission device
according to an embodiment of the  present invention; 



FIG. 24B is a drawing used to describe  operations of
a frequency scheduling unit of a  5 transmission
device according to an embodiment of the  present
invention; FIG. 25A is a drawing used to describe
operations of a frequency scheduling unit of a
transmission device according to an embodiment of the
10 present invention; FIG. 253 is a drawing used to
describe  operations of a frequency scheduling unit of
a  transmission device according to an embodiment of
the  present invention; 15 FIG. 26 is a drawing
illustrating a method of  reporting allocation
information in localized and  distributed
multiplexing; FIG. 27 is a drawing illustrating a
method of  reporting allocation information in
localized and  20 distributed multiplexing; FIG. 28 is
a drawing illustrating a method of  reporting
allocation information in localized and  distributed
multiplexing; FIG. 29 is a drawing used to describe
25 operations of a frequency scheduling unit of a
transmission device according to an embodiment of the
present invention; FIG. 30 is a drawing used to
describe  operations of a frequency scheduling unit of
a  30 transmission device according to an embodiment
of the  present invention; and FIG. 31 is a drawing
illustrating tree based  resource allocation.
EXPLANATION OF REFERENCES 100 Transmission device 



5 BEST MODE FOR CARRYING OUT THE INVENTION  -
--------------- The best mode for carrying out the
invention  is described based on the following
embodiments with  reference to the accompanying
drawings. Throughout the accompanying drawings, the
same  10 reference numbers are used for parts having
the same  functions, and overlapping descriptions of
those parts  are omitted. A transmission device
according to an  embodiment of the present invention
is described below  15 with reference to FIG. 2. A
transmission device 100 of this embodiment  performs
distributed transmission based on localized
transmission. The transmission device 100 is provided,
for example, in a base station. 20 The transmission
device 100 includes a  resource block (RB) allocation
ratio switching unit 102  used as an allocation ratio
determining unit that  receives information on the
mobility of mobile stations  (UEs) and information,
such as sizes and types, on the 25 traffic of the
mobile stations; a frequency scheduling  unit 104 that
receives propagation path information of  the mobile
stations, priority information of the mobile
stations, and an output signal from. the resource
block  allocation ratio changing unit 102; a control
30 information generating unit 106 and a transmission
data  generating unit 112 each of which receives an
output  s_cnal from the frequency scheduling unit 104;
coding- rate-and-data-modulation determining units 108
and 1;.4 -9- that, respectively, receive output
signals from the  control information generating unit
106 and the  



transmission data generating unit 112; a mapping unit
110 that receives an output signal from the
coding-rate 5 and-data-modulation determining unit 108
and outputs  control information; and a mapping unit
116 that  receives data and an output signal from the
coding-rate- and-data-modulation determining unit 114
and outputs  data. 10 The resource block allocation
ratio changing  unit 102 determines the allocation
ratio of resource  blocks to be allocated for
localized transmission  (localized resource blocks) to
those to be allocated for  distributed transmission
(distributed resource blocks) 15 based on the mobility
information and traffic  information of the mobile
stations, and inputs the  determined allocation ratio
as resource block allocation  ratio information to the
frequency scheduling unit 104. For example, when there
are many high mobility  20 mobile stations or when the
data sizes of packets in the  traffic are small as in
VoiP, the resource block  allocation ratio changing
unit 102 allocates a larger  share of resource blocks
for distributed transmission. The frequency scheduling
unit 104 allocates  25 resource blocks to the mobile
stations based on the  propagation path information of
the mobile stations, the  priority information of the
mobile stations, and the  resource block allocation
ratio information. in this  embodiment, the priority
information of each mobile 30 station is represented
by a numerical value obtained  based on parameters
such as the presence or absence of a  retransmission
request, time elapsed after at packet is  transmitted
from a transmitting terminal, a target 10-
transmission rate, actual throughput, and an allowed  



delay in packet transmission. For example, the
frequency scheduling unit 104  adaptively changes the
allocation ratio of localized  5 resource blocks to
distributed resource blocks at predetermined
intervals, e.g., at each scheduling cycle,  according
to the resource block allocation ratio  information
determined based on the conditions, such as  channel
conditions and traffic, of the mobile stations. 10
This approach! makes it possible to increase the
throughput of data channels. Alternatively, the
frequency scheduling unit  104 may be configured to
change the allocation ratio of  localized resource
blocks to distributed resource blocks 15 at long
intervals according to the resource block  allocation
ratio information determined based on the  conditions,
such as traffic, of the mobile stations.  Compared
with a case where the ratio is changed at each
scheduling cycle, this approach makes it easier to 20
control resource block allocation. Also, this approach
makes it possible to reduce the number of control bits
used to report the number of resource blocks allocated
for distributed transmission. For example, as shown in
FIG. 3, the frequency  25 scheduling unit 104 assigns
data to be sent by localized  transmission and data to
be sent by distributed  transmission to frequency
blocks. In other words, the  frequency scheduling unit
104 allocates distributed  frequency blocks (resource
blocks) that are frequency 30 subcarrier blocks
discretely distributed in a system  bandwidth to each
user using frequency blocks, which are  consecutive
frequency subcarrier blocks obtained by  dividing the
system bandwidth, as units. This approach -11- 



makes it unnecessary to use signaling information in
distributed transmission. Also, the frequency
scheduling unit 104  divides one resource block into
multiple sub-blocks,  5 e.g., into N sub-blocks (N
represents an integer greater than 0), to perform
distributed transmission at resource  block level. In
this case, the frequency scheduling unit 104 allocates
sub-blocks obtained by dividing respective
distributed frequency blocks as resource blocks. Here,
l0 resource blocks indicate units for mapping users or
units for assigning users. For example, as shown in
FIG. 4A, the  frequency scheduling unit 104 divides a
resource block  in the time direction, e.g., into two
and allocates the 15 divided resource blocks to
multiple users, e.g., to two  users. in the example
shown in FIG. 4A, the frequency  scheduling unit 104
allocates first blocks and second  blocks to different
users. Alternatively, the frequency scheduling unit
20 104 may be configured to divide a resource block in
the  frequency direction, e.g., into two as shown in
FIG. 487,  and to allocate the divided resource blocks
to multiple  users, e.g., to two users. In the example
shown in FIG.  4B, the frequency scheduling unit 104
allocates first  25 blocks and second blocks to
different users. In FIGs. 4A and 4B, the first two
symbols  represent a pilot and signaling bits, i.e., a
pilot  channel and an L1/L2 control channel. in
distributed transmission at resource block  30 level,
frequency diversity gain cannot be achieved  unless
multiple resource blocks are allocated. When the  data
size of a packet is small as in VoIF traffic, all
data may fit in one resource block and frequency 



_12 diversity gain may not be achieved. In VoIP, the
data  size of a packet is, for example, 180 bits.
Dividing a resource block into N resource  blocks and
assigning a packet that normally fits in one  5
resource block to the N resource blocks make it
possible  to increase frequency diversity gain. The
control information generating unit 106  generates
control information for the mobile stations to  which
resource blocks are allocated by the frequency  10
scheduling unit 104. The control information
generating unit 106  assigns identification codes, for
example, numbers,  indicating physical locations of
resource blocks to the  numbers of localized resource
blocks. For example, as 15 shown in FIG. 5, when there
are 16 resource blocks in a  frequency band and all
the resource blocks are used as  localized resource
blocks, the numbers of the localized  resource blocks
and the numbers indicating physical  locations of the
resource blocks become identical. In 20 FIG. 5,
numbers written in localized RBs represent the
numbers assigned to the localized resource blocks and
numbers written above the localized RBs represent
physical locations of the resource blocks. When
distributed transmission is performed,  25 the control
information generating unit 106 converts a  subset of
the resource blocks into distributed resource  blocks.
For example, the control information generating  unit
106 converts four resource blocks into distributed
resource blocks. In this embodiment, localized
resource 30 blocks that are to be converted into
distributed  resource blocks are selected according to
a  predetermined rule depending on the number of  



distributed resource blocks. -i3- For example, as
shown in FIG. 6, the control information generating
unit 106 assigns identification  codes or numbers
starting from, 0indicating the  corresponding physical
locations to the resource blocks 5 and converts every
16/N-th (N indicates the number of  distributed
resource blocks to be allocated) resource  block to a
distributed resource block. This approach  makes it
possible to uniquely determine resource blocks  to be
allocated for distributed transmission based on 10 the
number of distributed resource blocks and thereby to
reduce the amount of control information. In FIG. 6,
numbers written in localized Res and beside
distributed  RBs, respectively, represent the numbers
assigned to  localized resource blocks and distributed
resource 15 blocks, and numbers written above the RBs
represent  physical locations of the resource blocks.
The control information generating unit 106  assigns
serial numbers to the localized resource blocks  and
the distributed resource blocks according to a 20
predetermined rule. For example, as shown in FIG. 6,
the  control information generating unit 106 first
assigns  numbers to the localized resource blocks in
ascending  order of the physical location numbers of
the resource  blocks, and then assigns numbers to the
distributed 27 resource blocks. This approach makes it
possible to  uniquely identify physical locations of
the distributed  resource blocks and the localized
resource blocks based  on their assigned numbers and
the number of distributed  resource blocks. This in
turn makes it possible to 30 report allocation
information with a small number of  bits. 



Exemplary resource block allocation to a  mobile
station 0 (UEO), a mobile station 1 (JE1), a -14-
mobile station 2 (UE2), a mobile station 3 (UE3), and
a  mobile station 4 (UE4) is described below with
reference  to FIGs. 7A and 7B. Here, it is assumed
that the mobile stations 0,  5 1, and 2 are low
mobility users and the mobile stations  3 and 4 are
high mobility users. in this case, the  frequency
scheduling unit 104 allocates localized  resource
blocks to the mobile stations 0, 1, and and  allocates
distributed resource blocks to the mobile  10 stations
3 and 4. For example, the frequency scheduling unit
104  allocates resource blocks #0, #1, and #3 to the
mobile  station 0, resource block #2 to the mobile
station 1,  resource blocks #4, #5, #6, #7, #8, #9,
#10, and Oil to 15 the mobile station 2, resource
blocks #12, #13, and #14  to the mobile station 3, and
resource block #15 to the  mobile station 4. An
exemplary method of reporting allocation  information
is described below. 20 As shown in FIG. 8, when
encoding and sending  allocation information for
multiple mobiles stations  collectively, the control
information generating unit  106 reports the number of
distributed resource blocks,  IDs of mobile stations
to which resource blocks are 25 allocated, and mobile
station numbers associated with  resource block
numbers of allocated resource blocks. In  other words,
the control information generating unit 106  generates
control information including the number of
identification codes identifying resource blocks, 30
information indicating all mobile stations to which  



either frequency blocks or sub-blocks are allocated,
and  information indicating the correspondence between
the  mobile stations and the identification codes.
-15- For example, when the number of distributed
resource blocks is between I. and 16, four bits are
necessary to express the value. Fields for the IDs of
mobile stations are  5 provided for the maximum number
of allocatable users to  which resource blocks can be
allocated at the same time. For example, when the
maximum number of  allocatable users is 4 and each
mobile station ID is  represented by 12 bits,
"abcdefghikl" (ID of a mobile 10 station to which a
user number #0 is assigned) is stored  in #0 and
similarly, !Ds of other mobile stations are  stored in
#1 through P. In this case, the total number  of bits
for mobile station IDs is 4x12=48. The mobile station
numbers used to indicate  15 the correspondence
between mobile stations and allocated  resource blocks
are represented by the user numbers #0  through #3
instead of mobile station `Ds. The resource block
numbers are serial numbers  assigned to the
distributed resource blocks and the  20, localized
resource blocks and do not indicate physical locations
of resource blocks. When the number of  resource
blocks is 16 and the maximum number of  allocatable
users is 4 (2 bits), the required number of  bits is
16x2-32. For example, the mobile station #1 is 25
specified for the resource block number #0, the mobile
station #3 for the resource block number #1, the
mobile  station #0 for the resource block number #2,
the mobile  station #2 for the resource block number
#3, and the  mobile station #2 for the resource block
number #4. 



30 As an alternative method, allocation  information
may be encoded and sent for each mobile  station. In
this case, as shown in FIG. 9, the control -16-
information generating unit 106 reports the number of
distributed resource blocks, an Ii) of a mobile
station  to which resource blocks are allocated, and
resource  block numbers of allocated resource blocks.
in other 5 words, the control information generating
unit 106  generates control information including the
number of  identification codes identifying resource
blocks,  information indicating a mobile station to
which either  frequency blocks or sub-blocks are
allocated, and 10 information indicating the
correspondence between the  mobile station and the
identification codes. For example, when the number of
distributed  resource blocks is between 1 and 16, four
bits are  necessary to express the value. 15 in the
mobile station. ID field, the ID of the  mobile
station is stored. The required number of bits  for
the mobile station ID is, for example, 12 bits. The
resource block numbers are serial numbers  assignee to
the distributed resource blocks and the  20 localized
resource blocks and do not indicate physical locations
of resource blocks. For example, allocated  resource
blocks are flagged with "1" and unallocated  resource
blocks are flagged with "0". In this case, the
required number of bits is, for example, 16 and is the
25 same as the number of resource blocks. For example,
0 is  specified for the resource block number #0, 0
for the  resource block number #1, 0 for the resource
block  number #2, 1 for the resource block number #3,
and 1 for  



the resource block number #4. 30 The
coding-rate-and-Bata-modulation  determining unit 108
determines a coding rate and a eats  modulation level
used to transmit control information. The mapping unit
110 modulates and encodes -17- control information
using the data modulation level and  the coding rate
determined by the coding-rate-and-data- modulation
determining unit 108 and maps the control  information
to physical channels. As a result, the 5 control
information is transmitted. The transmission data
generating unit 112  generates transmission data
according to the numbers of  resource blocks allocated
to the respective mobile  stations. For example, the
transmission data generating 10 unit 112 determines
the amount of transmission data. The
coding-rate-and-data-modulation  determining unit 114
determines coding rates and data  modulation levels
used to transmit the data for the  respective mobile
stations to which resource blocks are  15 allocated by
the frequency scheduling unit 104. The mapping unit
116 modulates and encodes the  data and maps the data
to physical channels. Next, an exemplary process in
the frequency  scheduling unit 104 of allocating
resource blocks to  20 transmission data is described
with reference to FTG. 10. The frequency scheduling
unit 104 allocates  resource blocks preferentially to
data to be sent by  localized. transmission. As shown
in FIG. 10, the frequency scheduling  25 unit 104
includes a localized allocation unit 1042 and a
distributed allocation unit 1044 that receives an
output  signal from the localized allocation unit
1042. 



The localized allocation unit 1042 receives
propagation patn information of the respective mobile
30 stations, priority information, and resource block
allocation ratio information indicating the allocation
ratio of localized resource blocks to distributed
resource blocks, and allocates resource blocks -18-
preferentially to data to be sent by localized
transmission based on the propagation path information
and the priority information. As shown in FIG. li, the
localized allocation  5 unit 1042 first allocates
resource blocks to mobile  stations to which localized
transmission is applied  taking into account the
reception conditions of the  mobile stat-one in the
respective resource blocks. In  this step- the
localized allocation unit 1042 leaves 10 resource
blockE to be allocated to mobile stations to  which
distributed transmission is applied based. on the
resource block allocation ratio information. For
example,  the localized allocation unit 104:'
allocates resource  blocks to the mobile stations
based on the priority  15 information. The distributed
allocat on unit 1044 allocates  resource blocks, other
than those allocated to data to  be sent by localized
transmission, to data to be sent by  distributed
transmission. 20 As shown in FIG. II, after resource
blocks are  allocated to mobile stations to which
localized  transmission is applied, the distr.ibutcd
allocation unit  1044 allocates remaining resource
blocks to mobile  stations to which distributed
transmission is applied. 2.5 -or example, the
distributed allocation unit 1044  allocates resource
blocks to the mobile stations based  



on the priority information. Alternatively, the
frequency scheduling unit  104 may be configured to
allocate resource blocks  30 preferentially to data to
be sent by distributed  transmission. In the example
shown in FIG. 12, the frequency  scheduling unit 104
includes a distributed allocation -1a- unit 1044 and a
localized allocation unit 1043 that  receives an out
nut sianal from. the distributed  allocation unit
1044. The distributed allocation unit 1044 receives  5
propagation path information of the respective mobile
stations, priority information, and resource block
allocation ratio information indicating the allocation
ratio of localized resource blocks to distributed
resource blocks, and allocates resource blocks 10
preferentially to data to be sent by distributed
transmission based on the propagation path information
and the priority information. As shown in FIG. 13, the
distributed  allocation unit 1044 preferentially
allocates resource  15 blacks to mobile stations to
which distributed transmission is applied taking into
account the  reception conditions of the mobile
stations in the  respective resource blocks or in such
a manner that the  frequency diversity gain is
increased. In this step, the 20 distributed allocation
unit 1044 leaves resource blocks  to be allocated to
mobile stations to which localized  transmission is
applied based on the resource block  allocation ratio
information. For example, the  distributed allocation
unit 1044 allocates resource 25 blocks to the mobile
stations based an the priority  



information As shown in FIG. 13, after resource blocks
are  allocated to mobile stations to which distributed
transmission is applied, the localized allocation unit
30 1042 allocates remaining resource blocks to mobile
stations to which localized transmission is applied.
For  example, the localized allocation unit 1042
allocates  resource blocks to the mobile stations
based on the -20- priority information. As another
example, the frequency scheduling  unit 104 may be
configure; to allocate resource blocks  reserved for
localized transmission and distributed  5
transmission, respectively. In this case, the
frequency scheduling unit  104 allocates reserved
resource blocks to users to which  localized
transmission is applied and to users to which
distributed transmission is applied, respectively.
With 10 this approach, because resource blocks are
reserved for  localized transmission and distributed
transmission,  respectively, the order of allocation
is not relevant to  the allocation results. In the
example shown in FIG. 14, the frequency  15 scheduling
unit 104 includes a distributed allocation  unit 1044
and a localized allocation unit 1042 that  receives an
output signal from the distributed  allocation unit
1044. The distributed allocation unit 1044 receives
20 propagation path information of the respective
mobile  stations, priority information, and resource
block  allocation ratio information indicating the
allocation  ratio of localized resource blocks to
distributed  resource blocks. 



25 As shown in FIG. 15, the distributed  allocation
unit 1044 allocates resource blocks reserved  for
distributed transmission to mobile stations to which
distributed transmission is applied. For example, the
distributed allocation unit 1044 allocates the
reserved 30 resource blocks to the mobile stations
based on the  priority information. As shown in FIG.
15, the localized allocation  unit 1042 allocates
resource blacks reserved for -21- localized
transmission to mobile stations to which  localized
transmission is applied. For example, the  localized
allocation .:nit 1042 allocates the reserved  resource
blocks to the mobile stations based on the  5 priority
information. Next, an exemplary process of allocating
radio  resources by the transmission device 100 is
described  with reference to FIG. 16. Tne frequency
scheduling unit 104 determines  10 whether it is time
to change the allocation ratio of  localized resource
blocks to distributed resource blocks  (step 31602). f
it is time to change the allocation ratio  of
localized resource blocks to distributed resource  15
blocks (YES in step 31602), the resource block
allocation ratio changing unit 102 changes the
resource  block allocation ratio (step 51604). After
the resource block allocation ratio is  changed in
step S1604 or if it is not time to change the  20
resource block allocation ratio (NC in step 51602),
the process goes to step 31606. In step 51606, the
frequency  scheduling unit 104 allocates resource
blocks as  described above to mobile stations to which
localized or  



distributed transmission is applied (step 51606) 25
Then, the control information generating unit  106
generates control information for reporting resource
block allocation information to the mobile stations
(step 51608). Next, the transmission data generating
unit  30 112 determines the amounts of data to be
transmitted to  the respective mobile stations based
an the scheduling  result of the frequency scheduling
unit 104, and  generates transmission signal sequences
(step 31610). o  .r_  The
coding-rate-and-data-modulation determining units 108
and 114 determine coding rates and  data modulation
levels, respectively, for the data and  the control
information (step S1612). 5 Then, the mapping units
110 and 116 map the  control information and the data,
respectively, to  physical channels (step S16614). A
transmission device according to another  embodiment
of the present invention is described below.  10 The
configuration of a transmission device 100 of this
embodiment. is substantially the same as that  shown
in FTC. and therefore descriptions of the
configuration are omitted here. The transmission
device  100 of this embodiment is different from the
15 transmission device of the above embodiment in the
operations of the control information generating unit
106. The control information generating unit 106
generates control information for the mobile stations
to  20 which resource blocks are allocated by the
frequency  scheduling unit 104. 



The control information generating unit 106  assigns
identification codes, for example, numbers,
indicating physical locations of resource blocks to
the 25 numbers of localized resource blocks. For
example, when  there are 16 resource blocks in a
frequency band and al]  the resource blocks are used
as localized resource  blocks as shown in FIG. 5, the
numbers assigned to the  localized resource blocks and
the numbers indicating 30 physical locations of the
resource blocks become  identical. When distributed
transmission is performed,  the control information
generating unit 106 converts a -23- subset of the
resource blocks into distributed resource  clocks. For
example, the control information generating  unit 106
converts four resource blocks into distributed
resource blocks. 1 in this embodiment, localized
resource blocks  that are to oe converted into
distributed resource  blocks are selected according to
a predetermined rule  depending on the number of
distributed resource blocks. For example, the control
information  10 generating unit 106 allocates
frequency blocks and  distributed frequency blocks as
described below. In this  example, one distributed
resource block (distributed  frequency block) is
divided into ND resource blocks.  Sets of the ND
resource blocks are positioned apart from 15 each
other by a distance C expressed by formula (1)  below.
[Formula 1] f r IV,)  U = 1X&`PRB 1 J  20 



In formula (1) , NPRB represents the number of
physical locations of resource blocks. Digits after
the  decimal point of NPRB/ND are truncated. When the
number of distributed resource blocks  25 is NDvm, and
NDVRB=ND PRBXND (Na-PRB -s an integer that  satisfies
C. < ND-Fag 5 C) , ND-PRE "paired physical resource
blocks" are allocated for distributed transmission.
Location k of each physical resource block is
expressed  by formula (2) below. 30 [Formula 2] Q 4
k=ixC+ jxLC ND-P ~ (2) In formula (2) , i represents
values 0 through  ND-1, and j represents values 0
through ND_pRB-l. FIG. 17A shows an example where NBRB
is 12, N^  5 is 2, and NDVRB is 2. FIG. 17B shows an
example where NpRB  is 12 , ND is 2, and NDVRE is 4.
In FIGs. 17A and 173,  numbers written in localized
RBs and beside distributed  RBs represent the numbers
assigned to localized resource  blocks and distributed
resource blocks, respectively, 10 and numbers written
above the RBs represent physica:  locations of the
resource blocks. This approach enables the
transmission device  100 to report allocation
information by just sending the  number of distributed
resource blocks to receiving 15 devices. For example,
a mobile station to which  localized transmission is
to be applied can identify  resource blocks allocated
to itself based only on the  locations of the resource
blocks. Meanwhile, a mobile  station to which
distributed transmission is to be 20 applied can
identify resource blocks allocated to itself  based on
the number of distributed resource blocks and  



information indicating the locations of the resource
blocks. Also, this approach makes it possible to  25
uniquely determine resource blocks to be used as
distributed resource blocks based on the number of the
distributed resource blocks. In other words, this
approach makes it possible to uniquely identify
physical  locations of distributed resource blocks and
localized 30 resource blocks based on their assigned
numbers and the  number of the distributed resource
blocks. This in turn makes i possible to report
allocation information with  a small number of bits.
Exemplary resource block allocation for a  mobile
station 0 (UEC), a mobile station 1 (UE1), a  5 mobile
station 2 (UE2), a mobile station 3 (UE3), and a
mobile station 4 (UE4) is described below with
reference  to FIGs. 18A and 188. In FIGs. 18A and 188,
numbers  written in localized RBs and beside
distributed RBs  represent the numbers assigned to
localized resource 10 blocks and distributed resource
blocks, respectively.  Here, it is assumed that the
mobile stations 0,  1, and 2 are 1 -ow mobility users
and the mobile stations 3 and 4 are high mobility
users. In this case, the  frequency scheduling unit
104 allocates localized  15 resource blocks to the
mobile stations 0, 1, and 2, and allocates distributed
resource blocks to the mobile  stations 3 and 4. For
example, as shown in FIG. 188, the  frequency
scheduling unit 104 allocates resource blocks  20 #1,
#2, and #5 to the mobile station 0, resource block #3
to the mobile station 1, resource blocks #6, #7, #9,
#10, #11, #13, #14, and #15 to the mobile station 2,
resource blocks #0, #4, and #8 to the mobile station
3,  



and resource block #12 to the mobile station 4. 25 An
exemplary method of reporting allocation  information
is described below. As shown in FIG. 19, when encoding
and sending  allocation information for multiple
mobile stations  collectively, the control information
generating unit 30 106 reports UE-IDs associated with
UE indexes  (Replacement of UE-ID by UE index),
transmission methods  for the respective UEs
(Transmission method for each UE),  and the JE indexes
associated with resource blocks -26- (Assignment UE
index of each RB). The UE-IDs are identification
information of  all mobile stations and associated
with UE indexes. UE- ID fields are provided for the
maximum. number of users 5 to which resource blocks
can be allocated at the same  time. The UE-ID fields
store the IDs of DEs to which  resource blocks are
allocated. For example, when the  maximum number of
allocatable users is 4 and each UE-ID  is represented
by 12 bits, #0:abcdefghi,jkl (UE-ID of a 10 mobile
station to which a user number #0 is assigned) is
stored in #0 and similarly, UE-IDs of other mobile
stations are stored in #1 through #3. In this case,
the  total number of bits for UE-IDs is 4x12=48. The
user numbers #0 through #3 are used  15 instead of
UE-IDs to indicate the correspondence between  UEs and
allocated resource blocks. In transmission method
fields, information  indicating distributed
transmission or localized  transmission is stored for
the respective users to which 20 resource blocks are
allocated by the frequency  scheduling unit 104. The
transmission method fields are  provided for the
maximum number of users to which  



resource blocks can be allocated at the same time. For
example, "1" indicates distributed transmission and
"0" 25 indicates localized transmission. In other
words, in the  transmission method fields, information
indicating  whether frequency blocks or sub-blocks are
allocated is  stored in association with the
identification  information identifying all the mobile
stations. 30 In UE index fields, user numbers
indicating  mobile stations arc stored in association
with the  resource block numbers (that are different
from those  indicating physical locations of resource
blocks) _27_  assigned to distributed resource blocks
and localized  resource blocks. In other words, the UE
index fields  store identification information of
mobile stations in  association with identification
codes indicating I locations of frequency blocks and
sub-blocks. For example, when the number of resource
blocks is 16 and the maximum number of allocatable
users  as 4 (2 bits), the required number of bits is
:.6x2=32. As an alternative method, allocation  10
information may be encoded and sent for each mobile
station. in this case, as shown in FIG. 20, the
control  information generating unit 106 reports a
UE-ID  associated with a UE index (Assignment GE-ID),
a 15 transmission method for the UE (Transmission
method for  each U E), and resource block allocation
information  (Assignment information of each RE). The
UE-ID is identification information of a  mobile
station and associated with a UE index. The UE-ID  20
field stores the ID of a UE to which resource blocks
are allocated. For example, the UE-ID may be
represented by  



12 bits. In the transmission method field, information
indicating distributed transmission or localized  25
transmission is stored for the user to which resource
blocks are allocated by the frequency scheduling unit
104. For example, "1" indicates distributed
transmission  and "0" indicates localized
transmission. in other words,  in the transmission
method field, information indicating 30 whether
frequency blocks or sub-mocks are allocated is  stored
in association with the identification  nformation of
the mobile statiun. In the resource blocK allocation
information -L(i fields, information indicating
whether resource blocks  are allocated for the user is
stored in association with  the corresponding resource
block numbers (that are  different from those
indicating physical locations of 5 resource niocks)
assigned to the distributed resource  blocks and the
localized resource blocks. For example,  "1" indicates
that the resource block is allocated for  the user and
"0" indicates that the resource block is  not
allocated for the user. in other words, the 10
identification information of the mobile station is
associated with identification codes indicating
locations of frequency blocks and sub-blocks. Next, a
transmission device according to  another embodiment
of the present invention is described.  15 The
configuration of a transmission device 100 of this
embodiment. is substantially the same as that  shown
in FIG. 2, and therefore descriptions of the
configuration are omitted here. The transmission
device  100 of this embodiment is different from the
20 transmission device of the above embodiments in the



operations of the control information generating unit
106. The control information generating unit 106
generates control information for the mobile stations
to  25 which resource blocks are allocated by the
frequency  scheduling unit 104. in this embodiment,
locations of distributed  resource blocks and the
dividing pattern are  predetermined. More
specifically, which resource blocks 30 are to be
converted into distributed resource blocks and  which
distributed resource blocks are to be divided into
how many sub-blocks are determined by a preset rule
depending on the number of the distributed resource
29- blocks. FIGs. 21A and 21B show examples where the
numbers of distributed resource blocks are two and
three,  respectively. In the examples shown in FIGs.
21A and 21B, 5 the number of distributed resource
blocks is made  identical with the division number
into which each  distributed resource block is
divided. In FIGs. 21A and  218, numbers written in
localized RBs and beside  distributed RE-s represent
the numbers assigned to 10 localized resource blocks
and distributed resource  blocks, respectively, and
numbers written above the RBs  represent physical
locations of the resource blocks. If the number of
distributed resource blocks  is made identical with
the division number of each  15 distributed resource
block, the number of distributed resource blocks
becomes equal to the number of  allocatable
distributed resource blocks. As a result,  regardless
of the number of distributed resource blocks,  awl of
the distributed resource blocks can be allocated. 



20 Compared with the above embodiments, this approach
makes  it possible to improve radio resource
allocation  efficiency. Alternatively, the number of
distributed  resource blocks may be made different
from the division  25 number of each distributed
resource block. FIG. 22A shows an example where the
number of  distributed resource blocks is 5 and the
division number  of each distributed resource block is
2 or 3. FIG. 22B  shows an example where the number of
distributed 30 resource blocks is 5 and the division
number of each  distributed resource block is 5. In
FIGs. 22A and 228,  numbers written in localized RBs
and beside distributed  RBs represent the numbers
assigned to localized resource -30- blocks and
distributed resource blocks, respectively,  and
numbers written above the Ras represent physical
locations of the resource blocks. Dividing distributed
resource blocks by  5 multiple dividing patterns makes
it possible to make the  number of distributed
resource blocks identical with the  number of
allocatable distributed resource blocks. Next, an
exemplary method of assigning  identification codes or
serial numbers to localized and  10 distributed
resource blocks is described with reference  to FIGs.
21A through 22B. Serial numbers are assigned
separately to  localized resource blocks and
distributed resource  blocks. To the localized
resource blocks, serial numbers 15 are assigned such
that the numbers indicating the  physical locations of
the resource blocks become  identical. with the serial
numbers. To the distributed  resource blocks, serial
numbers are assigned separately  



from those of the localized resource blocks according
to 10 the dividing pattern of the distributed resource
blocks.  By assigning serial numbers separately to
distributed resource blocks and localized resource
blocks and by allocating resource blocks such that the
serial numbers of the allocated resource blocks become
25 consecutive, it is possible to reduce the number of
control bits used to report allocation information. An
example of this method is described later. This method
of assigning serial numbers to  resource blocks may
also be applied to a case as shown  30 in FIG. 6 where
serial numbers are first assigned to localized
resource blocks and then assigned to  distributed
resource blocks. Also, this method may be  applied to
a case where serial numbers are first -31- assigned to
distributed resource blocks and then  assigned to
localized resource blocks. Further, this method may be
applied regardless  of whether the division number of
each distributed  5 resource block is predetermined or
not predetermined. Next, an exemplary method of
assigning  identification codes or serial numbers to
localized  resource blocks and distributed resource
blocks is  described with reference to FIGS. 23A
through 248. In 10 FIGS. 23A through 248, numbers
written in localized RBs  and beside distributed RBs
represent the numbers  assigned to localized resource
blocks and distributed  resource blocks, respectively,
and numbers written above  the Ras represent physical
locations of the resource  15 blocks. In this method,
serial numbers to be assigned  to localized resource
blocks are predetermined as shown  



in FIG. 23A. Similarly, serial numbers to be assigned
to  distributed resource blocks are predetermined as
shown 20 in FIG. 23B. FIG. 23B shows an example where
the  division number of each resource block is 2. In
this case, the physical locations of  resource blocks
to be used as distributed resource  blocks are
determined based on the number of the 25 distributed
resource blocks. For example, when the  number of
distributed resource blocks is 2, resource  blocks
with physical location numbers 0 and 8 are used  as
the distributed resource blocks, and identification
codes 0 and 1 are assigned to the respective
distributed  30 resource blocks. Alternatively, as
shown in FIGs. 24A and 24B,  the dividing pattern of
distributed resource blocks and  assignment of serial
numbers to the distributed resource -32- blocks may be
changed depending on whether the number of  the
distributed resource blocks is an even number or an
odd number. FIG. 24A shows an example where the number
of distributed resource blocks is an even number and
the 5 division number of each distributed resource
block is  FIG. 24B shows an example where the number
of  distributed resource blocks is an odd number and
the  division number of each distributed resource
block is 1,  2, or 3. 10 The dividing patterns of
distributed resource  blocks and assignment of serial
numbers to the  distributed resource blocks shown in
FIGs. 24A and 24B  are just examples and may be
changed as necessary. Thus, in the above method, the
dividing  15 pattern of distributed resource blocks
and assignment of  serial numbers to the distributed
resource blocks are  



changed depending on whether the number of the
distributed resource blocks is an even number or an
odd  number. This method makes it possible for a
mobile 20 station to determine the dividing pattern of
the  distributed resource blocks based only on whether
the  number of the distributed resource blocks is an
even  number or an odd number. For example, when the
number of distributed  25 resource blocks is 4 as
shown in FIG. 25A, resource  blocks with physical
location numbers 0, 4, 8, and 12  are used as the
distributed resource blocks and numbers  0 through 3
are assigned to the distributed resource  blocks
according to the serial number assignment scheme 30
shown in FIG, 24A, and other resource blocks are used
as  localized resource blocks. As another example,
when the number of  distributed resource blocks is 5
as shown In FIG. 253, _.33- resource blocks with
physical location numbers 0, 4, 7,  12, and 15 are
used as the distributed resource blocks  and numbers 0
through 4 are assigned to the distributed  resource
blocks according to the serial number 5 assignment
scheme shown in FIG. 24B, and other resource  blocks
are used as localized resource blocks. Next, an
exemplary method of reporting  allocation information
to mobile stations is described.  Allocating
distributed resource blocks with 10 consecutive serial
numbers, instead of those with  separate serial.
numbers, to a mobiles station makes it  possible to
reduce the number of control bits used to  encode and
send allocation information to the mobile  station.
This approach may also be applied to a case 13 where
allocation information for multiple mobile  



stations is encoded and sent collectively.
Characteristics of all distributed resource blocks are
essentially the same. The above method makes  it
possible to assign resource block numbers to  20
distributed resource blocks such that those numbers do
not depend an the characteristics of the distributed
resource blocks. An exemplary method of encoding and
sending  allocation information for each UE is
described below.  25 FIG, 26 shows an example where
the division number of each distributed resource block
is not  predetermined. in this case, allocation
information  including the division number of each
distributed  resource block is sent to the mobile
station. 30 The base station sends allocation
information  that includes the iD (Assigned UE-ID) of
a mobile  station to which resource blocks are
allocated,  information indicating whether localized
transmission or -34- distributed transmission is
applied (Localized or  Distributed), the number of
distributed resource blocks  (Number of Distributed
Ras) if distributed transmission  is to be applied,
and resource block allocation 5 information (Assigned
information for each RB). The base  station sends
control bits representing the allocation  information
separately to each of the mobile stations to  which
distributed resource blocks are allocated. The UE-iD
is, for example, represented by 12  10 bits. in the
field for the information indicating  whether
localized transmission or distributed  transmission is
applied, "0" is specified for localized  transmission
and "1" is specified for distributed  transmission.
Based on the number of distributed 



15 resource blocks, the mobile station can determine
which  localized resource blocks are converted into
distributed  resource blocks and the division number
of each  distributed resource block. The "Assigned
information  for each RB" field stores information
indicating 20 distributed resource olocks and
information indicatinq  locations of allocated
distributed resource blocks.  Using tree based
allocation information (see, for example, 3GPP,
Rl-061308, NEC,. "Resource Allocation  Signaling for
UTRA", May 2006) described below makes  25 it possible
to reduce the amount of resource block allocation
information that indicates allocated  distributed
resource blocks by a range of consecutive  serial
numbers assigned to the distributed resource  blocks.
For example, when the number of resource blocks 30 is
16, the required number of bits is log2(16x17/2)=7.
Another exemplary method of encoding and  sending
allocation information for each UE is described
below. - y  FIG. 27 shows an example where the
division  number of each distributed resource block is
not  predetermined. In this case, allocation
information  including the division number of each
distributed  S resource block is sent to the mobile
station. The base station sends allocation information
that includes the ID (Assigned UE-ID) of a mobile
station to which resource blocks are allocated,
information indicating whether localized transmission
or 10 distributed transmission is applied (Localized
or  Distributed}, a division type of distributed
resource  blocks (Distributed RB division type; if
distributed  transmission is to be applied, e
information  



indicating whether the number of distributed resource
15 blocks is an odd number or an even number, and
resource  block allocation information (Assigned
information for  each RB). The base station sends
control bits  representing the allocation information
separately to  each of the mobile stations to which
distributed  20 resource blocks are allocated. The
UE-ID is, for example, represented by  bits. In the
field for the information indicating  whether
localized transmission or distributed  transmission is
applied, for example, "0" is specified 25 for
localized transmission and "1" is specified for
distributed transmission. In the "Distributed RB
division type" field, for example, "0" is specified
when  the number of distributed resource blocks is an
even  number and 1" is specified when the number of 30
distributed resource blocks is an odd number. With the
division type, the mobile station can determine the
dividing pattern of distributed resource blocks and
serial numbers of the distributed resource blocks.
-36- The "Assigned information for each RB" field
stores information indicating distributed resource
blocks and information indicating locations of
allocated  distributed resource blocks. 5 As described
above, using the tree based  allocation information
described below makes in possible  to reduce the
amount of resource block allocation  information that
indicates allocated distributed  resource blocks by a
range of consecutive serial numbers 10 assigned to the
distributed resource blocks. For example,  when the
number of resource blocks is 16, the required  number
of bits is log2(l6xl7/2)=7. 



Another exemplary method of encoding and  sending
allocation information for each UE is described  15
below, FIG. 28 shows an example where the division
number of each distributed resource block is
predetermined. In this case, the same predetermined
division  20 number may be applied to all distributed
resource blocks  as shown in FIG. 24A or two or more
division numbers may  be applied to the distributed
resource blocks as shown  in FIG. 24B. Inc base
station sends allocation information  25 that includes
the ID (Assigned UE-ID) of a mobile  station to which
resource blocks are allocated,  information indicating
whether localized transmission or  distributed
transmission is applied (Localized or  Distributed),
ana resource block allocation information 30 (Assigned
information for each RB). The base station  sends
control bits representing the allocation  information
separately to each of the mobile stations to  which
distributed resource blocks are allocated. -37- The
UE-ID is, for example, represented by 12. bits. In the
field for the information indicating  whether
localized transmission or distributed  transmission is
applied, for example, "0" is specified 5 for localized
transmission and is specified for  distributed
transmission. In this example, the division  number of
each distributed resource block is  predetermined, and
the resource block allocation  information is
represented by tree based allocation 10 information
obtained based on the serial numbers  assigned to
distributed resource blocks as described  



with reference to FIG. 23B. The mobile station can
determine the locations of allocated resource blocks
based only on the tree based allocation information.
15 For example, as shown in FIG. 29, when the  number
of resource blocks is 6 and distributed resource
blocks with consecutive serial numbers 2, 3, and 4 are
allocated to a mobile station, the mobile station can
determine the locations of the allocated distributed
20 resource blocks based only on the serial numbers 2,
3,  and 4. Next, an exemplary method of reporting
allocation information using the tree based allocation
information is described. 25 In the example shown in
FIG. 30, it is assumed  that the number of resource
blocks is 6 and distributed  resource blocks with
consecutive serial numbers 0,  and 2 are allocated to
a mobile station. In a method using the tree based
allocation  30 information, a tree chart as shown in
FIG. 31 is used.  The base station reports the number
(in this example,  "12") at an intersection of lines,
one extending from  each of the first and last serial
numbers of allocated -38- resource blocks. The number
of figures necessary to form a tree  chart depends on
the number of resource blocks (in this  example, the
number of distributed resource blocks). A
specifically, the number of figures necessary to form
a  tree chart for N resource blocks can be represented
by a  formula Nx(N+1)/2. Therefore, the number of bits
necessary to  express resource block allocation
information using the  10 tree based allocation
information is log2(Nx(N+1)/2). 



Thus, using the tree based allocation  information
makes it possible to reduce the amount of  resource
block allocation information that indicates  allocated
distributed resource blocks by a range of 15
consecutive serial numbers assigned to the distributed
resource blocks. The present international application
claims  priority from Japanese Patent Application No.
2006-031742  filed on February 8, 2006, Japanese
Patent Application No. 20 2006-077820 filed on March
20, 2006, and Japanese Patent  Application No.
2006-169449 filed on June 19, 2006, the  entire
contents of which are hereby incorporated herein  by
reference. 25 INDUSTRIAL APPLICABILITY A transmission
device and a transmission  method according to
embodiments of the present invention  may be applied
to a wireless communication system. -39 CLAIMS  1. A
transmission device; comprising: a frequency
scheduling unit configured to  5 allocate, to each
user, either frequency blocks that are  consecutive
frequency subcarrier blocks obtained by  dividing a
system bandwidth or distributed frequency  blocks that
are frequency subcarrier blocks discretely
distributed in the system bandwidth; and 10 a mapping
unit configured to assign  transmission data to the
frequency blocks or the  distributed frequency blocks
according to the allocation  result; wherein the
frequency scheduling unit is  15 configured to
allocate the distributed frequency blocks  using the
frequency blocks as units and to allocate sub- 



bloc,ks obtained by dividing the respective
distributed  frequency blocks. 20 2. The transmission
device as claimed in claim  1, wherein the frequency
scheduling unit is configured  to allocate the
sub-blocks obtained by dividing the  respecti-*e
distributed frequency blocks in the time  direction.
25 3. The transmission device as claimed in claim  1,
wherein the frequency scheduling unit is configured
to allocate the sub-blocks obtained by dividing the
respective distributed frequency blocks in the
frequency  30 direction. 4. The transmission device as
claimed in claim  1, further comprising: -40- an
allocation ratio determining unit configured to
determine an allocation ratio of the  frequency blocks
to the distributed frequency blocks  based on
conditions of mobile stations; 5 wherein the frequency
scheduling unit is  configured to change the current
allocation ratio of the  frequency blocks to the
distributed frequency blocks at  predetermined
intervals based on the determined  allocation ratio.
10 5. The transmission device as claimed in claim  1,
further comprising: a control information generating
unit  configured to generate identification codes
indicating  15 locations of the frequency blocks and
the sub-blocks according to the number of the
sub-blocks and to  generate control information
indicating either the  



frequency blocks or the sub-blocks that are to be
allocated to a mobile station based on the  20
identification codes; and a reporting unit configured
to report the  control information. 6. The
transmission device as claimed in claim  25 5, wherein
the control information generating unit is  configured
to generate the control information including  the
number of the identification codes, information
identifying all mobile stations to which either the
frequency blocks or the sub-blocks are to be
allocated, 30 and information indicating the
correspondence between  the identification codes and
the mobile stations. 7. The transmission device as
claimed in claim -41- 3, wherein the control
information generating unit is  configured to generate
the control information including  the number of the
identification codes, information  identifying a
mobile station to which either the 5 frequency blocks
or the sub-blocks are to be allocated,  and
information indicating the correspondence between  the
identification codes and the mobile station. 8. The
transmission device as claimed in claim  10 5, wherein
the frequency blocks and the distributed  frequency
blocks are assigned codes indicating their
corresponding locations; the distributed frequency
blocks are  15 positioned apart from each other by a
number of  frequency blocks determined based on a
division number;  and the control information
generating unit is  configured to assign information
indicating the  



20 corresponding locations as identification
information to the frequency blocks and to assign
information  indicating the corresponding locations to
the  distributed frequency blocks based on the codes
indicating the locations and the division number. 25
9. The transmission device as claimed in claim  6,
wherein the control information generating unit is
configured to generate the control information
including  identification information of all mobile
stations, 30 information associated with the
identification  information at the respective mobile
stations and  indicating whether the frequency blocks
or the sub- blocks are to be allocated, and
information indicating -42- the correspondence between
the identification codes  indicating the locations of
the frequency blocks and the  sub-blocks and the
identification information of the  respective mobile
stations. S 10. The transmission device as claimed in
claim 8, wherein the control information generating
unit  is configured to generate the control
information  including identification information of a
mobile station, 10 information associated with the
identification  information of the mobile station and
indicating whether  the frequency blocks or the
sub-blocks are to be  allocated, and information
indicating the correspondence  between the
identification codes indicating the 15 locations of
the frequency blocks and the sub-blocks and  the
identification information of the mobile station. 11.
A transmission method where either  frequency blocks
that are consecutive frequency  



20 subcarrier blocks obtained by dividing a system
bandwidth or distributed frequency blocks that are
frequency subcarrier blocks discretely distributed in
the system bandwidth are allocated to a user, the
method  comprising: 25 a sub-block allocating step of
allocating sub- blocks obtained by dividing the
respective distributed  frequency blocks that are a1
located us'-rig the frequency  blocks as units; and a
mapping step of assigning transmission data  20 to the
frequency blocks or the distributed frequency  blocks
that are allocated. 12. The transmission method as
claimed in -43- claim 11, wherein the sub-blocks
allocated in the sub- block allocating step are
obtained by dividing the  respective distributed
frequency blocks in the time  direction. 5 13. The
transmission method as claimed in  claim 11, wherein
the sub-blocks allocated in the sub- block allocating
step are obtained by dividing the  respective
distributed frequency blocks in the frequency  10
direction. 14. The transmission method as claimed in
claim 11, further comprising: an allocation ratio
determining step of  15 determining an allocation
ratio of the frequency blocks  to the distributed
frequency blocks based on conditions  of mobile
stations; wherein in the sub-block allocating step,
the  current allocation ratio of the frequency blocks
to the  20 distributed frequency blocks is changed at
predetermined  



intervals based on the determined allocation ratio.
15. The transmission method as claimed in  claim 11,
further comprising: 25 an identification code
generating step of  generating identification codes
indicating locations of  the frequency blocks and the
sub-blocks according to the  number of the sub-blocks;
a control information generating step of  30
generating control information indicating either the
frequency blocks or the sub-blocks that are to be
allocated to a mobile station based on the
identification codes; and -44- a reporting step of
reporting the control  information. 16. The
transmission method as claimed in  5 claim 15, wherein
the frequency blocks and the distributed  frequency
blocks are assigned codes indicating their
corresponding locations; the distributed frequency
blocks are  10 positioned apart from each other by a
number of  frequency blocks determined based on a
division number;  and in the control information
generating step,  information indicating the
corresponding locations is  15 assigned to the
frequency blocks as identification information and
information indicating the corresponding  locations is
assigned to the distributed frequency  blocks based on
the codes indicating the locations and  the division
number. 20 17. The transmission device as claimed in  



claim 5, wherein the frequency blocks and the
distributed  frequency blocks are assigned codes
indicating their  25 corresponding locations; the
identification codes of the sub-blocks are
predetermined based on the number of the distributed
frequency blocks; and the control information
generating unit is  30 configured to generate the
control information including  identification
information of a mobile station,  information
associated with the identification  information of the
mobile station and indicating whether -45- the
frequency blocks or the sub-blocks are to be
allocated, the number of the distributed frequency
blocks, and the identification codes of the sub-blocks
to be allocated to the mobile station. 5 18. The
transmission device as claimed in  claim 17, wherein
the identification codes of the sub-blocks are
predetermined differently according to whether the
..'.0 number of the distributed frequency blocks is an
odd  number or an even number; and the control
information generating unit is  configured to generate
the control information including  the identification
information of the mobile station, 15 the information
associated with the identification  information of the
mobile station and indicating whether  the frequency
blocks or the sub-blocks are to be  allocated,
information indicating whether the number of  the
distributed frequency blocks is an odd number or an 20
even number, and the identification codes of the sub- 



blocks to be allocated to the mobile station. 19. The
transmission device as claimed in  claim wherein 2d
the frequency blocks and the distributed  frequency
blocks are assigned codes indicating their
corresponding locations; the identification codes of
the sub-blocks are  predetermined based on the number
of the distributed  90 frequency blocks; and when the
number of the distributed frequency  blocks is
predetermined, the control information  generating
unit is configured to generate the control -46-
information including identification information of a
mobile station, information associated with the
identification information of the mobile station and
indicating whether the frequency blocks or the sub 5
blocks are to be allocated, and the identification
codes  of the sub-blocks to be allocated to the mobile
station.  20. The transmission device as claimed in
claim 17, wherein when the sub-blocks with consecutive
10 identification codes are allocated to the mobile
station,  the control Information generating unit is
configured to  generate a value based on tree based
resource allocation. 




