DESCRIPTION TRANSMISSION DEVICE TECHNICAL FIELD The present
invention generally relates to an LTE (Long Term Evolution) system, and
more particularly to a transmission device. 10 BACKGROUND ART As a
communication system succeeding the W= CDMA and the HSDPA, an LTE
(Long Term Evolution) system is being worked on by the 3GPP (3rd
Generation Partnership Project), which is the standardization group 15 for
the W-CDMA. In the LTE system, aREHEBMA I@Nhogonal Frequency
Division Multiple Access) system is being considered for the downlink, and

an SC-FDMA (Single- Carrier ﬁ.&gﬁ&lﬁm Vs iple Access) system is
being considered for the uplink. 20 In tﬁ%%é@ﬁ%}% em, a frequency
bandwidth is divided into plural narrower frequency bandwidths
(sebcareer1end datalape transmitted by being carried on the frequency

bandwidths. By contjguo ngi bearri ith feri
with each other 25??%35?%%%5&33%&? m%;i/ ég riﬁ)léslrtt%l‘aill\lil o?/%rzra%ﬁp%e%,ﬁg an
beconteFpdsSpR theAchibVe fadk kA SbrMandithpieve tReskcularly
efficieney af theafiegissdyhaddwidibs. The SC-FDMA system is a
transmission system in which a frequency bandwidth is divided so that plural
30 terminals can transmit using a different frequency bandwidth among the
Higral BARERRUNRe0BEe the interference between the terminals. The
SC-FDMA system hasdheahauadtedasticsthaysitenvasatioped ihg -The W-

transmiging RRyerhReceEssSMal TR e End S erm Evolution) system
is being worked on by the 3GPP (3" Generation
Partnership Project), which is the standardization group

15 for the W-CDMA. In the LTE system, an OFDMA (Orthogonal
Frequency Division Multiple Access) system is being
considered for the downlink, and an SC-FDMA (Single-
Carrier Frequency Division Multiple Access) system is
being considered for the uplink.

20 In the OFDMA system, a frequency bandwidth is
divided into plural narrower frequency bandwidths
(subcarriers), and data are transmitted by being carried
on the frequency bandwidths. By contiguously arranging
the subcarriers without interfering with each other

25 though the subcarriers may be partially overlapped, it
becomes possible to achieve fast transmission and
improve the use efficiency of the frequency bandwidths.

The SC-FDMA system is a transmission system in
which a frequency bandwidth is divided so that plural

30 terminals can transmit using a different frequency
bandwidth among the plural terminals to reduce the
interference between the terminals. The SC-FDMA system
has the characteristics that the variation of the



configuration of the transmitter of the terminal can be relatively simplified. In
addition, as the transmission methods in a downlink data channel, there are
localized transmission and distributed transmission. In localized
transmission, as shown in FIG. 1A, a fr‘gq'uency block is allocated as a unit to
each user. For example, in localized transmission, the frequency 10 blocks
having good frequency selective fading are allocated. Generally, localized
transniisSiATHhAY b0 efferave hasterheRald sizd befrrfeassmidigon data

is large anfligersaquenorsatrdubirgreiiaatte reafirathdota-pahancednr i
frequep&y_ ﬁq%rgzysq%éﬁﬁ &115 resource block. In distributed

transmission, as shown in FIG. 1B, data are spread (distributed) across the
entire available bad@wRfR WikRSut raftibAgothaTRsARMtYN bRKRQgRI 1IN a
transmitied 1 Fakevap| e isidlied ROrteanaraisbsrbib iganerahausedygien

the fre%H8n8¥ Swi&g @%'{% dpgsq(ar'gqrmed due to fast movement and

when the size of the transmission data Is small such as the case of VoIP. In
the LTE system, ith8 rd§GRdd 76Ca Sl ™SSH8Rm 85 sappYR viRiotid Gizdd -
of pacbetSrr@rqlgmjg:yom quaEckets hﬂhﬂgaﬁtlﬁtgass_&ewﬁwl _itbbléw.ﬂing:aer_ .
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in communications with slow users and fast moving_users as well. 30 To
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when digiipiRATINSRURFIOR & PeHermasd At (RsOWFansmission data
is large and the frequency scheduling effect is required
to be enhanced. The frequency block may be called a

15 resource block.

In distributed transmission, as shown in FIG.
1B, data are spread (distributed) across the entire
available bandwidth without relation to the frequency
blocks and transmitted. For example, distributed

20 transmission is generally used when the frequency
scheduling may not be performed due to fast movement and
when the size of the transmission data is small such as
the case of VolP.

In the LTE system, it is required for a single

25 system to support various sizes of packets ranging from
packets having a larger size used in browsing a Web site
or the like to packets having a smaller size used in
VolP or the like In communications with slow users and
fast moving users as well.

30 To support both the localized transmission and
distributed transmission by a single system, there has
been proposed a communication device in which, when
distributed transmission is performed at the resource



-3_ Dblock level, one resource block is divided into plural divided blocks, and
the divided blocks are allocated as the resource blocks. This communication
device generates control information with respect to a mobile station to
which the resource blocks are allocated®For example, the allocated
bandwidth is divided into plural parts and identification codes such as
identification numbers indicating the physical locations of the thus-divided 10

and géHerated pNRalrederdepRIcksare kashigria tinkdeurtintesdkeeal
blocksd i itis ¢aseoakchviswndnumbed pl it desduksiesblaeks 4a bediaestials

distrib MisSio g the plural resource blocks is set equal to an
ATl

15 alloca € edresource blocks to be allocated to a mobile
station as a unit and i 8efREAUAL AID! R haeY NES i D8ASRERP neRidCl
greatef ifamatiiamely the iwped tesoutcenblot ke ast assignecobyhich
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resouncéurtadks-ased fae diskablted transmission. 30 In this case, as shown

in FIG. 2B, a specifig, sigﬁagingafggpagfq{it{ﬁgqgﬁti%ﬁ{%pllgqatm
resource blocks to be used for distributed transmission
among the plural resource blocks is set equal to an

15 allocation unit of the divided resource blocks to be
allocated to a mobile station as a unit and is defined
as “Np” (where Np Is an integer number greater than 0).
Namely, the divided resource blocks are assigned by
regarding the resource block as a unit. FIG. 2A shows a

20 case where Np=2. According to FIG. 2A, in a case of Np=2,
each of the resource blocks used for distributed
transmission is divided into two parts (divided resource
blocks), and the two divided resource blocks, namely a
pair of the divided resource blocks, becomes a unit to

25 be allocated to a mobile station. In this case, the
physical locations of the resource blocks used for
distributed transmission are predetermined in accordance
with the total number of resource blocks used for
distributed transmission.

30 In this case, as shown iIn FIG. 2B, a specific
signaling format for transmitting the allocation
information includes each field for an ID (UE-ID) of an

allocated mobile station, a transmission type indicating



information includes each field for an ID (UE-ID) of an allocated mobile
station, a transmission type indicating _4 which of localized transmission or
distributed transmission is to be performed, and allocation information with
respect to each resource block, namely,*the resource block used for

localized transmission and the resource block for distributed transmission. In
the fields for the allocation information with respect to the resource blocks,
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problem. 25 The resource blocks are provide iding a system

BEhawiitn2$8 ! HH o SREH %rﬂﬁvu&ﬂ? iffth! 8ﬁ?r£|' pArtd ”fﬁé r&%ﬁé%r@[ﬂ&?
of the szepafdhetedthece dbockiscbdilgadondustesh Mben‘thé siep Bt thed

resourge IO 15e3en transmits control bits including such
allocation information as many numbers as the number of
mobile stations allocated to perform localized

15 transmission and distributed transmission.

Non Patent Document 1: R2-062036, “Evolved

Universal Radio Access (E-UTRA) and Evolved Universal
Terrestrial Radio Access Network (E-UTRAN); Overall
description; Stage 2,” Section 16 RF aspects

20
DISCLOSURE OF INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
However, the prior art described above has the
following problem.
25 The resource blocks are provided by dividing a

system bandwidth, i.e., an allocated bandwidth, into
plural parts. The consideration of the size of the
resource block is being conducted.
When the size of the resource block is 25
30 subcarriers (375 kHz), there are many transmission data
exist that don”t require one resource block. Therefore,
there has been a proposal in which the size of the
resource block is reduced to 12 subcarriers (180 kHz).



30 subcarriers (375 kHz), there are many transmission data exist that don't
require one resource block. Therefore, there has been a proposal in which
the size of the resource block is reduced to 12 subcarriers (180 kHz). By
adopting this proposal, the size of the reSource block becomes smaller and
accordingly, the number of resource blocks included in the allocated system
bandwidth can be increased, and the degree of freedom of allocating the
resource blocks to 8Yisa¢ eyl e HelsasuPRsRdvetRth@i#R AfmbRE of
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Bits pet HBMALARR NI hETRRE AR, SR 8RS BEOE according
to an 2esmidakehemi oh thee Heasant enventfolG boB of localized transmission

and distributed trangpus${aREe HPPOIES Hh el SYRREMABI GGl ing

when the number of resource blocks is increased, the'increase of the

anaWﬁQQHHPC'ng the allocation of the resource blocks to a
user is proportional to the number of the resource

15 Dblocks. Because of this feature, the number of
signaling bits increases in proportion to the increased
number of the resource blocks.

For example, when the system bandwidth is 10

MHz, the number of resource blocks is approximately 50.

20 In this case, when a method is applied in which the
allocation information is assigned with respect to each
resource block using separate coding and bitmap, sixty
(60) or more bits per mobile station become necessary.

In a transmission device according to an

25 embodiment of the present invention, both of localized
transmission and distributed transmission are supported
in a single system, and even when the number of resource
blocks is increased, the increase of the signaling bits
announcing the allocation of the resource blocks to a

30 user can be minimized.

MEANS FOR SOLVING THE PROBLEMS
According to an aspect of the present



announcing the allocation of the resource blocks to a 30 user can be
minimized. MEANS FOR SOLVING THE PROBLEMS According to an aspect
of the present _6 invention, a transmission device includes a frequency
scheduling unit configured to allocate reource blocks as a unit to each user,
the resource blocks being blocks of consecutive frequency subcarriers
divided from a system bandwidth, constitute a first group including
consed RN HAGRY résdureBBideicd AdrdenAesldig beesrd groups, each
including one or marefiesquEee Pleaakiscefieryuiat ieseviceioeksi1@o
constituting egf frst grgun. A allogale e Jesauiseylogks glelingl

first group or one or more the second groups; a mapping unit configured to
allocafENérarRRassien dkackshbedssuRbankekoh seE@aREAVES with the
alpcatfargqrshacosiiet dfpipatod penesalimy- onitaceykgteediargenaiate,
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group or one or more the second groups are allocated. 20 ccorohjng to
anothdHaditkt B8 998! presdHtOff§ention, a transmission device generates
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the second groups, and the 25 distributed-type resource
49a uRRNBY ARG InEEERoARESIRRUR hetdthes possible to group
resource blocldd asd tenthatersgonalmog blocks of either the first

group or one or more the second groups;
a mapping unit configured to allocate
transmission data to the resource blocks in accordance

15 with the allocation; and

a control information generating unit
configured to generate control information with respect
to a mobile station to which either the first group or
one or more the second groups are allocated.

20 According to another aspect of the present
invention, a transmission device generates distributed-
type resource blocks including discretely-distributed
frequency subcarriers in the system bandwidth by using
the plural resource blocks of the second groups, and the

25 distributed-type resource blocks are allocated as a unit.

By having these configurations, it becomes
possible to group resource blocks and generate signaling
information (control information) by regarding the group
as a unit.

30
ADVANTAGEOUS EFFECT OF THE INVENTION

According to an embodiment of the present
invention, it becomes possible to provide a transmission



information (control information) by regarding the group as a unit. 30
ADVANTAGEOUS EFFECT OF THE INVENTION According to an
embodiment of the present invention, it becomes possible to provide a
transmission -7- device in which both of focalized transmission and
distributed transmission are supported as a single system, and even when
the number of resource blocks is increased, the increase of the signaling bits
annoufiemtcend allvbdsdh beiHe rkolpeablotd tbransed esd pe and
minimgegt BRIEteREBRRETMIEN 61 AHE BINOIH&S &£4Gal4iiagadrawing
showing aJggalizetl 10 KANGRISS i |GBd A4 SPOUIRG B s
distributed trahsmission; FIG. Z2A is a drawing showing an example o i
frequeh§sehetdindnes HiGroase LErdfifgsHyiahdo Sldmprnppyncing
signaliogdfosnbtidd & chisof petial degludiegramoziaving a tiaamissiorbe
devicqnq?hclqﬁg%tp an embodiment of the present invention; 20 FIG. 4 is a
drawing showing frequency scheduling in a transmission device according to
an embodiment of the present invention; FIG. 5A is a drawing showing
frequeBRYESCIDEBCRDPT DN aOBENTTsEHODRIBVINEGSCccording to an 25

embodiment of the pygseninyention; FlG 2P 53 A4 0 T34 ed

frequency L

10 transmission;

FIG. 1B i1s a drawing showing a distributed
transmission;

FIG. 2A i1s a drawing showing an example of
frequency scheduling;

15 FIG. 2B i1s a drawing showing an example of a
signaling format;

FIG. 3 is a partial block diagram showing a
transmission device according to an embodiment of the
present invention;

20 FIG. 4 is a drawing showing frequency
scheduling iIn a transmission device according to an
embodiment of the present invention;

FIG. 5A i1s a drawing showing frequency
scheduling iIn a transmission device according to an

25 embodiment of the present invention;

FIG. 5B is a drawing showing frequency
scheduling In a transmission device according to an
embodiment of the present invention;

FIG. 6 is a drawing showing a configuration of

30 the resource blocks to be used for localized
transmission;

FIG. 7 is a drawing showing a configuration of
the resource blocks to be used for distributed



scheduling in a transmission device according to an embodiment of the
present invention; FIG. 6 is a drawing showing a configuration of 30 the
resource blocks to be used for localized transmission; FIG. 7 is a drawing
showing a configuration of the resourcgé®locks to be used for distributed
transmission; FIG. 8 is a drawing showing a configuration of resource blocks
to be used for localized transmission and the resource blocks to be used for
distrib&ERN$MNSHEASSIoNn; FIG. 9 is a drawing showing an example where the

resource blocks to peaisegl fps lecalizad i HgnshsH g ade edafaperitdon of

bil ion; ElG. is g drawi ' I ignal
format BBk e e e el o A CERone. b aah,
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transmissinsntiessa@according to an embodiment of the present invention; 15

FIG. 11 is a drawing showgng an.examp Oﬁé.ﬁ%ﬁiﬁ‘%f&ﬁm&%me where
transmission deV|ce accordlng to anem iment Of e present |nvent|on;

and FIEe XRSPANGRg Rhedisy B8 dextprbfebrribepaldéRee between the
allocattorangoisaion vaite 20Irbspatetd the wesnoidd blackstafanfjrst group

and the resource Qiqeks tpype FQO&%%J@%P%%N&MQ QX BESFAIENGES
100 TRANSMISSION DEVICE 25 BEST MODE FOR CARRYING OUT THE
AeENiggling format in a transmission device according to

an embodiment of the present invention;

FIG. 10B is a drawing showing an example of
signaling format in a transmission device according to
an embodiment of the present invention;

15 FIG. 11 is a drawing showing an example of
signaling format in a transmission device according to
an embodiment of the present invention; and

FIG. 12 is drawing showing an example of
correspondence between the allocation information with

20 respect to the resource blocks of a Ffirst group and the
resource blocks to be allocated.

EXPLANATION OF REFERENCES
100 TRANSMISSION DEVICE
25
BEST MODE FOR CARRYING OUT THE INVENTION
Next, the best mode for carrying out the
invention is described based on the following
embodiments with reference to the accompanying drawings.
30 In all the figures, the same reference
numerals are commonly used for the elements having the
same function, and repeated descriptions of such
elements are omitted.



Next, the best mode for carrying out the invention is described based on the
following embodiments with reference to the accompanying drawings. 30 In
all the figures, the same reference numerals are commonly used for the
elements having the same function, an‘c?r‘epeated descriptions of such
elements are omitted. _y A transmission device according to an
embodiment is described with reference to FIG. 3. A transmission device 100
according to the erfib&dRReMiGIherprdsuicRveRtan pErDIkR @Btributed

transmipsion midhe |Gealzesdransnissiam|avefekiea deansimiss®N device

100 may be incorp ai&iq ' I se station. ely,.a resource
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switching section 102 inputs 20 information indicating the mobillity of each
hBbile" SEAOFRUR) RbTAfRH Rtk iREREEH traffc bF8le HBbHE Sations
such aisite Bndttypetafdresmsisissmm. data. The frequency scheduling

section 104 inputs RLORAQANP, Ha&.i@formatp{éoft?gﬁgm@glf\oﬁtag@o Suuch
100 includes a resource block (RB) allocation ratio
switching section 102, a frequency scheduling section

15 104, a control information generating section 106, a
transmission data generating section 112, coding
rate/data modulation determining sections 108 and 114,
and mapping sections 110 and 116. The resource block
(RB) allocation ratio switching section 102 inputs

20 information indicating the mobility of each mobile
station (UE) and information indicating traffic of the
mobile stations such as size and type of transmission
data. The frequency scheduling section 104 inputs
propagation path information of each mobile station such

25 as the status of the downlink propagation path, the
priority information of the mobile station, and the
output signal from the resource block allocation ratio
switching section 102. The output signal from the
frequency scheduling section 104 is input to the control

30 information generating section 106 and the transmission
data generating section 112. The output signal from the
control information generating section 106 is input to
the coding rate/data modulation determining section 108,



25 as the status of the downlink propagation path, the priority information of
the mobile station, and the output signal from the resource block allocation
ratio switching section 102. The output signal from the frequency scheduling
section 104 is input to the control 30 infotfration generating section 106 and
the transmission data generating section 112. The output signal from the
control information generating section 106 is input to the coding rate/data
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the ratio to the frequency scheduling section 104 as resource block
aIIocat'mf%i'rﬁgrrﬁg‘ﬁoH‘.Ob'l'ty of each mobile station (UE), the
information indicating traffic, and the like. The

15 resource block allocation ratio switching section 102
further determines a ratio between the resource blocks
to be allocated to the mobile stations that perform
localized transmission and the resource blocks to be
allocated to the mobile stations that perform

20 distributed transmission, and inputs the determined
value of the ratio to the frequency scheduling section
104 as resource block allocation ratio information.

The resource block allocation ratio switching
section 102 determines that, for example, a mobile

25 station having high mobility and a mobile station
transmitting traffic having small data size such as VolP
are the mobile stations which are to perform distributed
transmission. Further, upon determining the allocation
ratio of the resource blocks, the resource block

30 allocation ratio switching section 102 increases the
rate of resource blocks allocated to perform distributed
transmission when, for example, there are many mobile
stations having high mobility or there are many mobile



The resource block allocation ratio switching section 102 determines that, for
example, a mobile 25 station having high mobility and a mobile station
transmitting traffic having small data size such as VolP are the mobile
stations which are to perform distributed!fransmission. Further, upon
determining the allocation ratio of the resource blocks, the resource block 30
allocation ratio switching section 102 increases the rate of resource blocks
allocatebigsforth dlstiibaren itnEhaddiba wiada forekaethfle siieMd flata
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stations that transmit traffi i small data. size suc in Mol
&Ti. fFFedo@!%rﬁ‘ o}%ﬁgcaqe g H?e%egu% o Qno% ates

The frequency scheduling settion source blocks to eac

mobile"§@fBhdadetPsihdanpacihfaipRdthksh FEAdRiYy PRSEHRIYaEBA path
ofghe impbite biefinnsa pliontyi midwaation incheatnd it oh thaewhile the
stationg, @fi;i’eth&{ﬁ?g%, b';?j'.‘.a?'i%%ﬁ“‘?r‘i‘f@ﬁﬂdﬁ%ﬁ“ o %%?Hb the

priority Information refers to digitized information with respec toeach

mobilEkabA®Y edndberifgd fRefiddangs Fhetidien FpMERRsRAPCK
requesiis incleded, amelapsadfdnmatiten packeiseane tramsmietbiramya

_ rerare TR RLIR EniBHALEYBHORLh 2Bd S0

transmisgigp mipa
aIIong)Ie derzll%{ln tﬂe et transmission. 15 For examp e frequency

%edﬁ%&@@@[iﬁwbﬂﬁaaagﬁwél? StcFRASALENbRELSATal S BBRNERRhES
resouncbditbelrs hichtaentnpedaon |oeg)izesitrassmissludadd the redapsed

blocksgyhich-AedP PSHREPLIISHOHGAHANPIVERIORAFVE N PERAIFERINSG

20 cycle such as at every cycle of scheduling based on the
terminal, a targét transmission rate, actual throughput,

and an allowable delay in the packet transmission.

15 For example, the frequency scheduling section
104 adaptively switches the allocation ratio between the
resource blocks which are to perform localized
transmission and the resource blocks which are to
perform distributed transmission at every predetermined

20 cycle such as at every cycle of scheduling based on the
status of each mobile station such as a channel status
and the resource block allocation ratio information
determined in accordance with the traffic. By doing
this, the throughput of a data channel may be increased.

25 Further, the frequency scheduling section 104 may
switch the allocation ratio between the resource blocks
which are to perform localized transmission and the
resource blocks which are to perform distributed
transmission at a longer period based on the status of

30 each mobile station such as the resource block
allocation ratio information determined in accordance
with the traffic. By doing this, the control may be
performed more easily compared with the case where the



status of each mobile station such as a channel status and the resource
block allocation ratio information determined in accordance with the traffic.
By doing this, the throughput of a data channel may be increased. 25
Further, the frequency scheduling sectio 2104 may switch the allocation ratio
between the resource blocks which are to perform localized transmission
and the resource blocks which are to perform distributed transmission at a
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schedu |n%sectlon 104 divides one resource block into ) }
it becomes possible to eliminate the use of signaling

information that is necessary when distributed
15 transmission is to be performed.

Further, when distributed transmission is to
be performed at the resource block level, the frequency
scheduling section 104 divides one resource block into
plural parts, for example, “N” divided parts (where N is

20 an integer number greater than 0). Namely, the
frequency scheduling section 104 allocates the
distributed-type resource blocks as the resource block
with respect to a user who uses distributed transmission.
Herein, the resource block may also be regarded as a

25 unit for mapping users or, for example, a unit for
allocating a certain user.

For example, as shown in FIG. 5A, the
frequency scheduling section 104 divides one resource
block into plural parts such as two parts in the time

30 direction and allocates the resource block with respect
to users who use distributed transmission to the mobile
stations that perform distributed transmission such as
two users. As shown in FIG. 5A, the frequency



plural parts, for example, "N" divided parts (where N is 20 an integer number
greater than 0). Namely, the frequency scheduling section 104 allocates the
distributed-type resource blocks as the resource block with respect to a user
who uses distributed transmission. Her‘é'iﬁ,‘the resource block may also be
regarded as a 25 unit for mapping users or, for example, a unit for allocating
a certain user. For example, as shown in FIG. 5A, the frequency scheduling
sectiosaloadyilitieg Gecldsyuré®4pipbitosatsisrdibst slarks wohaescend

the timsy 3@ Iy eeliog iFEbakomates éhre resource block with respect to users
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In FIGS. 5A and 5B, the first two symbols

represent pilot and signaling bits, 1.e., a pilot
15 channel and an L1/L2 control channel.

In distributed transmission at the resource
block level, a frequency diversity effect cannot be
obtained unless plural resource blocks, namely plural
distributed-type resource blocks, with respect to a user

20 who uses distributed transmission are allocated.
Because of this feature, In such a case of traffic data
whose size is small such as VolP, all data may be
included into one resource block and the frequency
diversity effect cannot be obtained. 1In a case of VolP,
25 the data size of one packet is, for example, 180 bits.

As described above, by dividing a resource
block into N parts, it becomes possible to allocate the
packet data that can otherwise be included in a single
resource block to N distributed-type resource blocks,

30 thereby iIncreasing the frequency diversity effect.

The control information generating section 106
generates control information with respect to the mobile
stations to which the resource blocks are allocated by



block level, a frequency diversity effect cannot be obtained unless plural
resource blocks, namely plural distributed-type resource blocks, with respect
to a user 20 who uses distributed transmission are allocated. Because of this
feature, in such a case of traffic data whidke size is small such as VolP, all
data may be included into one resource block and the frequency diversity
effect cannot be obtained. In a case of VolIP, 25 the data size of one packet
is, for EhempreaLsNbits SAzegedctMe SasdRObyL8ididing a resource block
into N parts, it becontes pessihle intkoeRieheciraket Minta dealeddining
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resource blocks, 30 thereby increasing the frequency diversity efiect. The
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mapping on a phy annel. As atesult, 10 the control information Is
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generatin ,
number of resource blocks allocated to each mobile

station. For example, the transmission data generating
15 section 112 determines the amount of transmission data.

The coding rate/data modulation determining
section 114 determines a coding rate and a data
modulation value with respect to the data of each mobile
station allocated by the frequency scheduling section

20 104 and the control information.

The mapping section 116 performs the data
modulation, coding, and mapping on a physical channel.

Next, a specific example of the operations of
the above-mentioned frequency scheduling section 104 is

25 described in detail.

As described above, when the system bandwidth
is divided into plural parts, each of the divided
bandwidths is called a resource block. In this
embodiment of the present invention, the number of

30 resource blocks obtained by dividing an allocated
bandwidth is defined as “Nprg” (Where Nprg IS an integer
number greater than 1). The i1dentification codes such
as i1dentification numbers are allocated to the resource



15 section 112 determines the amount of transmission data. The coding
rate/data modulation determining section 114 determines a coding rate and
a data modulation value with respect to the data of each mobile station
allocated by the frequency scheduling seion 20 104 and the control
information. The mapping section 116 performs the data modulation, coding,
and mapping on a physical channel. Next, a specific example of the
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same identification number Is allocated to those grouped resource
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an example, and the embodiment of the present invention may be
applied to cases where the number i1s less than 3 and the
number iIs greater than 3.

15 For example, as shown in FIG. 6, when one
resource block includes 12 subcarriers (180 kHz), the
first group has 36 subcarriers (540 kHz).

Further, there are provided other groups as
plural second groups each including one or more resource

20 blocks from each first group. For example, from among
three consecutive resource blocks In each first group,
resource blocks located at the same location in the
first groups are grouped, so that second, third, and
fourth groups are provided.

25 The resource blocks are allocated to users who
use localized transmission by regarding each of the
first, the second, the third, and the fourth groups as a
unit.

In this case, a base station having a

30 transmitter performs downlink frequency scheduling. A
mobile station announces the channel status used for the
frequency scheduling to the base station. Then, the
channel status is announced by using the first group as



applied to cases where the number is less than 3 and the number is greater
than 3. 15 For example, as shown in FIG. 6, when one resource block
includes 12 subcarriers (180 kHz), the first group has 36 subcarriers (540
kHz). Further, there are provided other groups as plural second groups each
including one or more resource 20 blocks from each first group. For
example, from among three consecutive resource blocks in each first group,
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well it Is not necessary to measure data of the receiving
channel i1n each group nor to perform feedback.

15 To a user who transmits data having small data
size, the allocation is performed by using the second
through the fourth groups as a unit. When the
allocation i1s performed by using the second though the
fourth groups as a unit, the channel status announced

20 from the mobile station has the same value; therefore,
the allocation is performed based on another condition.
On the other hand, for a user who transmits data having
large data size, the allocation is performed by using
the first group as a unit.

25 To a user who uses distributed transmission,
in accordance with the division number of the resource
blocks, the distributed-type resource blocks are
allocated using the resource blocks as a unit. Namely,
by using the above-mentioned plural resource blocks of

30 the other groups as the second groups, the distributed-
type resource blocks including discretely-distributed
frequency subcarriers in the system bandwidth are
generated. In this case, from among three consecutive



while neither measuring at a higher resolution than is necessary nor
performing feedback is necessary. Namely, it is not necessary to measure
data of the receiving channel in each group nor to perform feedback. 15 To a
user who transmits data having small da{'zz'size, the allocation is performed
by using the second through the fourth groups as a unit. When the

allocation is performed by using the second though the fourth groups as a
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groups. Next, the allocation of the resource blocks to _ ) )
The RB allocation ratio switching section 102

determines a necessary number of resource blocks to be

15 used for distributed transmission based on the rate of
the mobile stations that perform distributed
transmission and traffic amount. Here, the rate of the
mobile stations that perform distributed transmission
refers to, for example, a ratio of the data size of the

20 mobile station that performs localized transmission to
the data size of the mobile station that performs
distributed transmission. FIG. 8 shows a case where six
(6) resource blocks that are to perform distributed
transmission are generated. Namely, the number of

25 distributed-type resource blocks that are to perform
distributed transmission is six (6) because the
allocation is performed by using the resource block as a
unit.

Next, the frequency scheduling section 104

30 allocates resource blocks used for localized
transmission to the mobile station. In this case, the
resource blocks other than the resource blocks that have
been determined to be the resource blocks used for



a mobile station that performs the above-mentioned 10 localized transmission
and the allocation of the resource blocks to a mobile station that performs
distributed transmission are described. The RB allocation ratio switching
section 102 determines a necessary naffber of resource blocks to be 15
used for distributed transmission based on the rate of the mobile stations
that perform distributed transmission and traffic amount. Here, the rate of the
mobiledd@tibhBukgtpdans tilsabafepiFanshkagsatadters to, for example, a
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As described above, the mobile station announces the channel status by

dfing the first group 88 4 RAUSREMrSRRGIN I BRARE QR ibA4 @ 1ocates
allocattise thee seaatree iblackisstoteadth molnle idatisi dtatqpes farimast |peadizacdn

transmysgigy BeaeGRhREO bn based on the channel status such
as Channel Quality Indicator (CQI) announced from each
mobile station.

15 The frequency scheduling section 104
classifies the mobile stations that perform localized
transmission into the mobile stations that transmit
larger size data and the mobile stations that transmit
smaller size data. For example, the frequency

20 scheduling section 104 sets a threshold value of the
data size and classifies the mobile stations based on
the threshold value.

Next, by using the channel status announced
from the mobile stations, the average of the channel

25 status announced from the mobile stations that transmit
smaller size data is obtained with respect to each first
group. Here, the number of mobile stations is
predetermined, the number being used for obtaining the
average of the channel status. For example, the number

30 i1s the same as the number of resource blocks grouped as
the first group.

Next, in the first group, when the channel
status of the mobile station that transmits larger size



FIG. 9 shows an example where the resource blocks are allocated to the
mobile stations that perform localized transmission. 10 The frequency
scheduling section 104 allocates the resource blocks to the mobile stations
that perform localized transmission baseéd on the channel status such as
Channel Quality Indicator (CQI) announced from each mobile station. 15 The
frequency scheduling section 104 classifies the mobile stations that perform
localizédtaahsnidgat eitotharmébre avaicrgehal rbRenfihaaeel spadas
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larger size -19- data is greater than the average of the ann status of the
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Further, when the channel status of the mobile
station that transmits larger size data is less than the
average of the channel status of the mobile stations

15 that transmit smaller size data, the first group 1is
divided into plural resource blocks and the divided
resource blocks are allocated to the mobile stations
that transmit smaller size data. For example, when the
number of the mobile stations used for obtaining the

20 average of channel status is the same as the number of
resource blocks to be grouped as the first group, each
of the resource blocks is allocated to one of the mobile
stations. In this embodiment of the present invention,
if the number of the mobile stations to be averaged is

25 three (3), those mobile stations can be allocated to
three (3) resource blocks constituting the first group.
For example, the resource block having 540 kHz bandwidth
is divided into three (3) resource blocks having 180 kHz
bandwidth and the divided resource blocks are allocated

30 to the mobile stations that transmit smaller size data.

Next, the control information generated by
control information generating section 106 is described
with reference to FIG. 10A.



that transmits larger size data refers to the mobile station having the best
channel status among the mobile stations that request the transmission of
larger size data. On the other hand, the mobile stations that transmit smaller
size data refer to the above-mentioned ﬁpredetermined number of mobile
stations that request the transmission of smaller size data. Further, when the
channel status of the mobile station that transmits larger size data is less
than the average ohth&BRAANANstEAS- of Pk, mbbfe coarlditl 14 i rtraddan
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information with respect to the mobile stations inclydes each fie
indicating localized transmission i1s assigned as the

transmission type and the information indicating the

15 Tfirst, the second, the third, or the fourth group is
assigned as the group information of the resource blocks,
each sub-field of the allocation information in a group
of resource blocks indicates the corresponding first,
second, third, or fourth group, and the information

20 indicating whether allocated or non-allocated in each of
the first, the second, the third, or the fourth group is
assigned; for example, one (1) is assigned when
allocated and zero (0) is assigned when not allocated.

Further, for example, in a case where one (1)

25 indicating distributed transmission is assigned as the
transmission type and the information indicating the
fiftth, sixth, or seventh group is assigned as the group
information of the resource blocks, each sub-field of
the allocation information in groups of the resource

30 blocks indicates the location where the fifth, sixth,
and seventh group, respectively, is allocated, and the
information indicating whether allocated or non-
allocated in the fifth, the sixth, or the seventh group



for an ID (UE-ID) of an allocated mobile station, a transmission type
indicating which of localized transmission or distributed transmission is to be
performed, and allocation information with respect to the groups of resource
blocks. For the allocation information V\ﬂ?ﬂfespect to the groups of the
resource blocks, sixteen (16) sub-fields corresponding to the 10 number of
the first, the second, the third, and the fourth groups are provided in this
example.. #=%5% k5aesble Fira @s3erdifereongo(D) ikdicenbaoeslizden
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the thir ourth group is assigned; for example, o IS assigned
when alibesakfand zero (0) is assigned when not allocated. Further, for
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non- allocated in the fifth, the sixth, or the seventh group -21-
performed, the allocation information of the resource
blocks 1n a prescribed group, the information indicating

15 the group of the resource blocks, and the allocation
information in the group assigned in the information
indicating the group of the resource blocks. For the
allocation information of the resource blocks iIn the
prescribed group and the allocation information in the

20 group assigned in the information indicating the group
of the resource blocks, sixteen (16) sub-fields
corresponding to the number of the first, the second,
the third, and the fourth groups are provided.

For example, in a case where zero (0)

25 indicating localized transmission is assigned as the
transmission type and the information indicating the
first, the second, the third, or the fourth group is
assigned as the group information of the resource blocks,
each sub-field of the allocation information in the

30 group assigned iIn the information indicating the group
of the resource blocks indicates the first, the second,
the third, or the fourth group, and the information
indicating whether allocated or non-allocated in the



is assigned; for example, one (1) is assigned when allocated and zero (0) is
assigned when not allocated. Next, the control information generated by the
control information generating section 106 is described with reference to
FIG. 10B. Here, the control informatiorr f2described when plural groups are
allocated. As shown in FIG. 10B, the control information with respect to the
mobile stations includes each field 10 for an ID (UE-ID) of an allocated
mobilefdtasibn, EhrarterRBdn hhe ikhitetngWhithof fesHitedorawBniSsion

ohr diStdbst%@élal@im&ﬁSi@%ﬁnmb@dw@fmgd,itbea%bi?@ﬁ@ﬂ infesaation of
the re i rescri oup. the informatjon ingdicagi
s R O S T
assignediTBRBE infePnRaieh Mdicdikf theodrdhirorthboeabiete BIHEREMASION
the allpratine intsmation efitbekesanrce plpeks iti Bl pyesafedigeoup and
the all iqn infQrmation, i [ i n jon
ot T ol o e i e e B b
corresﬁbgﬂaﬁfgt@jthbrhtﬂnBEPBPtﬁétﬁ%'ﬁ fHease B, OFrRURiASaRERE tEYrth
groupsare prxavigde., Faohexgnpie in efcaseavihere a€ra Yol suioditinks is

localiz ﬁnﬁﬂiss' iségw' as the Argngmissi a e
informgﬁgn in icétirlfglltrhe first, teﬁi’z s%ﬁ%ngijﬁi%@o}r he fOl(J?vrﬁ:t‘f%IPl roup is
A&igrRHILCHE Y AIFirfEIRatdR of hePRTHINES ER, '@&brﬁéf@-@%ﬁéf
the allocation infornratidrnarthefdd gexampabsignied ia thaseformatienone (1)

indicating e, gioHP H Lif iBBRWECHIGAH NAGYSS fae JLsli i §esedhe

the third, or the fourth group, and the information _ o )
transmission type and the information indicating the
second, the third, or the fourth group iIs assigned as

15 the group information of the resource blocks, each sub-
field of the allocation information in groups of the
resource blocks indicates the allocated location of the
fifth, the sixth, and the seventh group that are the
groups of the distributed-type resource blocks generated

20 from the second, the third, and the fourth groups,
respectively, and the information indicating whether
allocated or non-allocated in the fifth, the sixth, and
the seventh groups is assigned; for example, one (1) is
assigned when allocated and zero (0) is assigned when

25 not allocated. Further, to each sub-field of the
allocation information of the resource blocks in a
prescribed group, the information indicating whether
allocated or non-allocated in a group which is, for
example, other than the group assigned by the group

30 information of resource blocks iIs assigned; for example,
one (1) is assigned when allocated and zero (0) is
assigned when not allocated.

Next, other control information generated by



indicating whether allocated or non-allocated in the _22- first, the second, the
third, or the fourth group is assigned; for example, one (1) is assigned when
allocated and zero (0) is assigned when not allocated. Further, to each
sub-field of the allocation information of4fie resource blocks in a prescribed
group, the information indicating whether allocated or non- allocated in a
group other than the group assigned by, for example, the group information
of resdiee NP BeEipHBAt i e aanpEabhey 13¢5 536ignéaavién 10
allocaigssaid Betp (1R assEnashebet @ piocated. aqurther, for example,

. 1ot (it aRsncshoBenoat RYcalerl afrher, fo
ransmiseion type a8 Pt rSor sl e hged, RN S,

fourth Yidlp reapsgedastis toBids FEatAeeh bralfes fashdagld
each ser fietd obtheualiacayianfinfer ndtiotitew unshafitbesesoisng bdocks

indicates Ahe AfOCRLG ?Oﬁ‘rﬂj i8¢l ’Wﬁféﬁthqbf”i'otéﬁﬁei’é’&“h group

that are the groups of the distributed-type resource blocks generated 20 from
the setSRASIRESRRANaRH tHd SEHAR GEEAp LT AESHHEVERN ahel tHe Pe
informpéieFontiedtjng e eildoclotated afoonstibcatechintthe fifésdbece
sixth, [ lgned: for is assigned
when gl gg;l!%egd%gggf\z%rgﬁo IS 532%?1%6 v%?é?n %@J%%%‘:te‘&% Further, to
déeh SUBtRERBEdAR Ao dtonfibFSn &I BF the resource blocks in a
prescribed group, thesirsfbrm!ati(i_n idiGatinig whethahelllatatachdri on
non-aligeAledh i FEHOWR WHEN Fe<0h R B R MR i OkPg roup,

assigned by the group 30 information of resource blocks is assigned; for
Qe allocation information of the resource blocks

examﬂf ,
constituting the first group is assigned. For example,

15 1n response to the allocation information in the
resource blocks of the first group, the combination of
the resource blocks to be allocated is predetermined.

To the allocation information in the first

group, the information indicating whether allocated or

20 non-allocated is assigned by using the Ffirst group as a
unit; for example, one (1) is assigned when allocated
and zero (0) is assigned when not allocated.

According to an embodiment of the present

invention, the consecutive plural resource blocks

25 constitute the first group; the resource blocks located
at the same location of the plural resource blocks in
the first group constitute the second groups; and either
the fFirst group or one or more of the second groups can
be allocated. Further, by assigning the identification

30 numbers indicating the groups of the resource blocks,
the allocation with respect to each group may be
assigned. Therefore, even when the number of the
resource blocks is increased, it becomes possible to



one (1) is assigned when allocated and zero (0) is assigned when not
allocated. Next, other control information generated by the control information
generating section 106 is described with reference to FIGS. 11 and 12. As
shown in FIG. 11, the control informatior? Wwith respect to the mobile stations
includes each field for an ID (UE-ID) of an allocated mobile station, a
transmission type indicating which of localized transmission or distributed
transniid§ibi 3 o Hee pkferinade i afbeathimtdrbngtidH EStRIRYIedad
blockst@fehg Frsicgreitnm avf theeallesationdd biemkatianimthestist group.

As shown in FIG. 1% toth %\I!)oc\%ioge@égr %Ii%f,‘l. i’n I{heer ) 8%plocks of

the first group,_ the allocation information of the resource blocks™ constituting
the firdf605 192s3RyndesS o REnPe Ped N9 rédoh iRt oIRECaIRRYEHA

informetipodri itlee e sourrevblaeks of thefhiest lgrobp, tereambineatiothef the
resour tq Cc isyredetermined. e ign
informgtﬁlﬁ%glét%e #ﬁ;ﬁé{%ﬁ}e %eé rﬁo?rﬁ%ﬁﬁr%ﬁicﬁﬁr{lg W%%%ﬁi%i”OC&tGd or
20 norfBReEdBENE sty itb R UsiRPRIEHR] gfdGash it tae eRbAFSIOT
one (1j ivestigord wirenr adsecatebe andwzeroOhsmrassgbed imeartnoty be

allocated, AreRrdgg tpag embogimeny .l jae pr %: VByeRon, fhe

consecutive plural resource blocks 25 constitute the first group; the resource

Bi8cksHBEStRt AR dafte HR&LIBREFTAE phirse FadRtee SHEAATRC YR AHGS
group aopastiskel thes sezamp becu s endbivodr the fiddgrouptorone or more

of the §e6RU BroYRS SABLIE AacALEef Ut QYASSYUG Fit values

Idaﬂﬁg?gqgust sample values unless otherwise described, and
any other values may be used.

15 The present invention i1s described by
referring to a specific embodiment. However, a person
skilled in the art may understand that the above
embodiment is described for illustrative purposes only
and may think of examples of various modifications,

20 transformations, alterations, changes, and the like.

For illustrative purposes, the apparatus according to an
embodiment of the present invention iIs described with
reference to the functional block diagrams. However,
such an apparatus may be provided by hardware, software,

25 or a combination thereof. The present invention iIs not
limited to the embodiment described above, and various
modifications, transformations, alteration, exchanges,
and the like may be made without departing from the
scope and spirit from the present invention.

30 The present application is based on and claims
the benefit of priority of Japanese Patent Application
No.2006-225915, filed on August 22, 2006, the entire
contents of which are hereby incorporated herein by



30 numbers indicating the groups of the resource blocks, the allocation with
respect to each group may be assigned. Therefore, even when the number
of the resource blocks is increased, it becomes possible to _24- minimize the
increase of the signaling bits announcin‘&ﬁhe allocation of the resource
blocks to a user. In the above description, the present invention is described
by being divided into several embodiments. However, it should be noted that
the diVEBkST8PER-present invention into several embodiments is not an
essential element of the present invention. For example, two or more
embodlimgérgfﬂeihge Aﬁg@m%q PP+ as-nee_c_led basis. To promote an 10
understanding of the present invention, specific values are used as
examples througholiPthetd@s& R ORoARVEES 3R6QIBHE B0k Bat such
secifienadddmenre just IBPEredlont LiNeshetwmiwigs dpsciikedl and any
other \mlgfgsi é@%’ %8 i #gt'lila%gr% ép]\{ention is described by referring
to a specific embodiment. However, a person skilled in the art may
understand that the above embodiment is described for illustrative purposes
only and may think of examples of various modifications, 20 transformations,
alterations, changes, and the like. For illustrative purposes, the apparatus
according to an embodiment of the present invention is described with
reference to the functional block diagrams. However, such an apparatus may
be provided by hardware, software, 25 or a combination thereof. The present
invention is not limited to the embodiment described above, and various
modifications, transformations, alteration, exchanges,



and the like may be made without departing from the scope and spirit from
the present invention. 30 The present application is based on and claims the
benefit of priority of Japanese Patent Application N0.2006-225915, filed on
August 22, 2006, the entire contents of tWhich are hereby incorporated herein
by -25- reference. INDUSTRIAL APPLICABILITY The transmission device
according to an embodiment of the present invention may be used in a
wirele§d-8dMmunications system. _2h- CLAIMS 1. A transmission device,
comprising: a frequency scheduling unit adapted for a system where i) a
system bandwidth is divided into a plurality of resource blocks each
comprising a plurality of consecutive frequency subcarriers; ii) first groups,
fewer than the resolircé\bEiCRESEASSdMNed &Y 108 espEBRIAY bada group of a
plgrality of consecutive regoeines biastksdandnih) secbncgpipsaregtefined

P w0y bischedands :
i R e AR T

first grBlP I ES REstBRAYESSUREOBIGEK §R BN SeEahd Hivgps dHypality
mapping Lnftblrmwlat_tiieéoﬁmnuiemw ﬂlﬂomwri'mi_@c;haimlﬁitoshegatde@st,
one f'%@g ¥ PS5 SR Py %F@QUSE‘S}S%E‘G%P%”%&FM&&“‘E@; least one

resource block assigned by the frequency 20 scheduling unit. 2. The _
#+nsnlieSBRIN Xc@@ro‘?‘n@f@ulo of a plurality of consecutive

resource blocks; and i11) second groups are defined by
grouping resource blocks included in the first groups,
the frequency scheduling unit being operative to assign
a downlink channel to at least one fTirst group or at

15 least one resource block In the second groups; and

a mapping unit operative to map data in the

downlink channel into the at least one first group
assigned by the frequency scheduling unit or the at
least one resource block assigned by the frequency

20 scheduling unit.

2. The transmission device according to
claim 1, wherein
25 the numbers of resource block in respective
first groups are the same, and
the frequency scheduling unit defines a
plurality of second groups each formed by grouping the
resource blocks that are included in the first groups
30 and that are numbered with the same number counting from
low frequency side in the respective First groups.



claim 1, wherein 25 the numbers of resource block in respective first groups
are the same, and the frequency scheduling unit defines a plurality of second
groups each formed by grouping the resgurce blocks that are included in the
first groups 30 and that are numbered with the same number counting from
low frequency side in the respective first groups. -27- 3. The transmission
device according to claim 1 or claim 2, wherein the frequency scheduling unit
generates distributdd-typd hesdiidessdeicd enfreguarey angeddeg to
discretely flistribdtedondhe systameb@ridwidth using a plurality of resource

blocks in the second grqups P]%O #B/ |onndiee/|% % gkréjégg to
claim 1 or claim 2, wherein a e resource
constlfﬂlllﬁﬁ"th@%@gﬁiﬁﬁué’&?%ﬁf@eﬂ&@@ﬂ@y %EhﬁﬂﬁﬁH&rﬂth is
Slﬂastamiaﬂaﬂqi@f@ ahaﬂdwjdiyla iLsediasigeredsurenecsygiienf a

receivj %ﬂﬁﬂi’ﬁl AR IPATTIRIRR P AL IOAT e
of claims 1 throu e|n equency sc uling unit assigns
either SREAY] e&é’t%’rﬂ?f-lrst group or the at least one resource block in the
second group, based on a channel status measured in each first group from
each mobile station. 25 6. The transmission device according to claim 5,
wherein o ) )
10 4. The transmission device according to
claim 1 or claim 2, wherein

a total bandwidth of the resource blocks
constituting the first group used in the frequency
scheduling unit is substantially equal to a bandwidth

15 used as a measurement unit of a receiving channel status.

5. The transmission device according to any

one of claims 1 through 4, wherein

20 the frequency scheduling unit assigns either
the at least one first group or the at least one
resource block in the second group, based on a channel
status measured in each first group from each mobile
station.

25

6. The transmission device according to
claim 5, wherein
the frequency scheduling unit assigns the at
30 least one first group or the at least one resource block
in the second group to each mobile station, based on a
size of data to be transmitted by each mobile station.



the frequency scheduling unit assigns the at 30 least one first group or the at
least one resource block in the second group to each mobile station, based
on a size of data to be transmitted by each mobile station. -28- 7. The
transmission device according to claim'§,8\7vherein the frequency scheduling
unit compares, in each of the first groups, the channel status of the mobile
station having the best channel status among the mobile stations having the
data size to be tranémitted i3 o ped@n tHaY bosrcdietarsiheg to
threshelhialue , Withedie aerage of the channel status of the mobile stations,

the number of which, are in 0 the mabile stations having
the data size to be ﬁpgnﬁﬁg%gﬁgg t%gﬁ%hla]éqggen etgbrhgecé rggr%o d vgﬁue,

and a&iGhs Afhdhend EratneIrseRs ot plodnBediasibAtyid tHdBest
clmnnebsiples istatien thenfiahoncp tockhe mealaslatamitavingribedagie
15 ch at .- t ission deyi ing ta _clai '
the fre%cg]%le)eicf)% S%Eg?iﬂﬁragg u‘rﬁi@gp;mre%,%/% %1%32!?9?%12) ﬁrsﬁt'g%olzﬁps, t %W
channéfsaluder e HoPAtKaltbitAadind eredEditHpmh FaiRgs ahovg 1 ue
the mobid smimh‘agegdlfetmaeimmeue sreaustted atpealrtolorligreater
than t%%%]%gimﬂfé’ thigpgdoyalygith é‘Pea‘fﬁiéQSfE Hﬁ? FE@NNghong
status of the 25_mobile stations, the number of which are predetermined,

dfondtife REbTIkestatatd ARSIHANE Wt G283 BeShaRsHttE less than
the pradetesmineckthrésissidtrane thae dpassigts mwheethabhashellstaus ok,

the mopile statiyhbavipadhe fst ChaRRe S8 atBemobile
station having the best channel status is better, the
first group to the mobile station having the best

15 channel status.

8. The transmission device according to

claim 7, wherein the frequency scheduling unit compares,

20 1n each of the first groups, the channel status of the
mobile station having the best channel status among the
mobile stations having the data size to be transmitted
equal to or greater than the predetermined threshold
value with an average of the channel status of the

25 mobile stations, the number of which are predetermined,
among the mobile stations having the data size to be
transmitted less than the predetermined threshold value,
and assigns, when the channel status of the mobile
station having the best channel status is worse, the

30 resource blocks constituting the first group to the
mobile stations, the number of which are predetermined.



30 resource blocks constituting the first group to the mobile stations, the
number of which are predetermined. _29- 9. The transmission device
according to any one of claims 1 through 8, further comprising a control
information generating unit operative to- gﬁerate, when the frequency
scheduling unit assigns the at least one first group, control information for
identifying the first group to be assigned among the first groups fewer than
the resource block$ or to Hepefdtenamtssthen frégvkaey achelding ukf any

??Sigrﬁrféecﬁf leagtiore regnvtagblogk iFifreseeoRAGsPIR IR ECIcontrol
inform entiyl eSOUL SECO to

cssignil b AS S biss b ol HE BTG B Cocarite  dher
systertBRNBUAGHEE BiviBeBSAtold NBluHaIAF &%&W@e&@cl@e&@l@ﬁ one

canpriing e pulity, doronserulivddienency SEbeaiidenist it grames,

fewer er rge.b in clj e agraup
pIuralim% ct:% sﬁ%ﬁﬁvﬁogiééz%%gﬁ ﬂ?ogck%%é%%ei}s)ﬂsge(%‘r?dg 50%%2‘@% P(I:\ﬁer
define8M3N gtbGpiRGTRYBGRLIREKS inAlidda iveneTirk&rolhsN tHd fhethod
compriameguassignisgredawntigk channakwighleashenatfirbt gsauoe at

least GREASPLEC RSk I7dNermecoBdond YPHES, ARA MARAY HAH N
link cha

down annel into the at least one first group subject to the assignment
IO thefQeA9E5Hd Fodai cENfodieSAbEEEt &%%ssﬁgrﬁﬂenﬁ%@ﬂﬁgmup

to be assigned.

10. A transmission method adapted for a
15 system where 1) a system bandwidth is divided into a
plurality of resource blocks each comprising a plurality
of consecutive frequency subcarriers; ii) first groups,
fewer than the resource blocks, are defined to
respectively be a group of a plurality of consecutive
20 resource blocks; and ii1i1) second groups are defined by
grouping resource blocks included in the first groups,
the method comprising:
assigning a downlink channel to at least one
first group or at least one resource block In the second
25 groups; and
mapping data in the downlink channel into the
at least one fTirst group subject to the assignment or
the at least one resource block subject to the
assignment.
30



11. The transmission method according to claim 10, wherein the numbers of
resource blocks in respective first groups are the same, and in the assigning,
a plurality of second groups each formed by grouping the resource blocks
that are included in the first groups and ¥4t are numbered with the same
number counting from low frequency side in the respective first groups are
defined. 10 12. The transmission method according to claim 10 or claim 11,
wherein in the assidding, dRgidufanspdesdasureethad|saersetagudncy
subcagieismligeetaindistghuted in the system bandwidth are generated,

using a plurality of yesour logks in the ond gk 20 1 -
transmission metho{cﬁ gcg'c%ﬁ?r%g?%o %éﬂi‘rtn]eiéﬁc%%ai% (flﬁ??vhg?e%%nrﬂf%g tive
assignitd, SEt@BPYRSIRIRh ERehSar8eufdtblocks constituting the first

geup is substantiaily egnl & aiaridwidtiza uped esla tieasEireasti @ Souditips

of a recejvi elsia 4. NSMISS| cording ny
one of%aimgt%ﬁf'%rao@ %So v@ﬂéﬁﬁf&%ginﬁﬁ%gﬁégsglt er‘e '[ﬁ'iyeeat g(ggt

one filAGHHOEGr the tiGeddicHe AIRitRSe BILIKLRGheEEcHMTBRSGS gV th
assignelde based anualshancelsteiung rfieasurshinfeaguérstyredpdroin etlch

mobil%@H Etii;[;elsfﬂ}%rapgt&%gsi%r}@%tg@gr%qﬂ:prding to claim 14,
. AT ST

V:\ngel‘eln in the assigning, the at least one first group

12. The transmission method according to
claim 10 or claim 11, wherein
in the assigning, distributed-type resource
15 blocks of frequency subcarriers discretely distributed
in the system bandwidth are generated, using a plurality
of resource blocks In the second groups.

20 13. The transmission method according to
claim 10 or claim 11, wherein
in the assigning, a total bandwidth of the
resource blocks constituting the Tirst group is
substantially equal to a bandwidth used as a measurement
25 unit of a receiving channel status.

14. The transmission method according to any
one of claims 10 through 13, wherein
30 in the assigning, either the at least one
first group or the at least one resource block in the
second group is assigned, based on a channel status
measured in each first group from each mobile station.



or the at least one resource block in the second group is assigned to each
mobile station, based on a size of data to be transmitted by each mobile
station. 16. The transmission method according to 10 claim 15, wherein in
the assigning, in each of the first group§,31cﬁe channel status of the mobile
station having the best channel status among the mobile stations having the
data size to be transmitted equal to or greater than a 15 predetermined
threshold value is cbmparéfsviti ansateateoMaENathierersis df the
mobilecqtatians 4 thwm@lﬁeher of which are predetermined among the mobile

stations having the ﬂet I],'.rﬁj;\ g I%scs gg{h tFé[EII

e
threshold value, and, w t%tsosg cha eI S atus o he mo ﬁtlon vmg
the beSt cFﬁ%n@Fst'aQ%E BERel QRO YiFSiralipak at@gﬂ&l ﬁ)e‘ﬂ%‘%@d” up
stationiBavisg ibadest chanonl sfallid 2 statibe [ranssadsion medke of

accorddgq gamolfaé{\eﬂn]siﬁilﬁk@&hsfsﬁs%ng qu@c@%mﬁrstgroups,

the channel status lle stati gt e best channel status
among the mobile stations having the data 30 size to be transmitted equal to
or greater than the predetermined threshold value is compared with an

average of the chanpel stqq.hg, og't%ﬁgﬂ]qgg 8@%@@ c;gem 9 WJEB;h
g the mo

are predetermined, amon e i1 statlons aving the ataS|ze to

89 rafd At dliess VRFFHR predetermined threshold value, and, when the
channel status of thenmtdieleastatigm nagingithecbest olfahel Katstisgrolges ,

a resoyfee Rlack fONSUR4NGS 10T EFlTRYB 1T @SSENERLR HeViRE!the best

stations, the
channel status among the mobile stations having the data

size to be transmitted equal to or greater than a

15 predetermined threshold value is compared with an
average of the channel status of the mobile stations,
the number of which are predetermined, among the mobile
stations having the data size to be transmitted less
than the predetermined threshold value, and, when the

20 channel status of the mobile station having the best
channel status is better, the first group is assigned to
the mobile station having the best channel status.

25 17. The transmission method according to

claim 16, wherein
in the assigning, In each of the first groups,

the channel status of the mobile station having the best
channel status among the mobile stations having the data

30 size to be transmitted equal to or greater than the
predetermined threshold value is compared with an
average of the channel status of the mobile stations,
the number of which are predetermined, among the mobile



number of which are predetermined. 18. The transmission method according
to any 10 one of claims 10 through 17, further comprising generating, when
the at least one first group is assigned, control information for identifying the
first group to be assigned among the fir‘s:f’%'roups fewer than the resource
blocks, or, generating, when the at least 15 one resource block in the second

group is assigned, control information for identifying the resource block in the
secon8 R8PS beayddignddie data size to be transmitted less

10

15

than the predetermined threshold value, and, when the
channel status of the mobile station having the best
channel status is worse, a resource block constituting
the first group is assigned to the mobile stations, the
number of which are predetermined.

18. The transmission method according to any
one of claims 10 through 17, further comprising
generating, when the at least one first group 1is
assigned, control information for identifying the first
group to be assigned among the first groups fewer than
the resource blocks, or, generating, when the at least
one resource block In the second group iIs assigned,
control information for identifying the resource block
in the second group to be assigned.



