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DESCRI PTI ON  TRANSM SSI ON DEVI CE AND TRANSM SSI ON
METHOD 5 TECHNICAL FIELD - -- - -- - -, . ------- The
present invention generally relates to a transm ssion
device and a transm ssion nmetlhod. BACKGROUND ART 10
Transm ssi on nethods for a downlink data channel

i nclude |l ocalized transm ssion and distributed

transm ssion. In localized transm ssion, as shown in
FIG 1A, frequency resouPEeSRaFelaNl ocated to the
respective 15 users by frequency bl ocks. For exanple,
in localized transm ssion, frequency bl ocks are

al | ocat ed' RANSMERS BON nRANEFEt ARP TRAYGWAEY 198 MELHES
fading is reduced. Generally, transm ssion data sizes
in localized transmssion are |large, and therefore

| oEBCHE EAAROFTEARSM ssion is suitable to achieve the

effect of f%ggu%ﬂﬁ¥x§ﬁﬁegH$éH ior’%S %Q%gggﬂl Fkgﬁagés to a

in distribute transm ssion, transmssion data ar

di stanbui edianr dssicanaall acatred stuiaguienc yndrdandi .
regardl ess of frequency 25 bl ocks. For exanpl e,

di stributed transmission is enployed when frequency
schedutROgNDSARDt usabl e because users are noving at

hi'gh speed or when transm ssion data_ sizes are snal
as in Vol P. €RRRPALPHLCRr aRSH SN B3Fa asi ARG tnk

data

di st£hhet ed dansm ssbaniaee si@ldsmansi 39 ther efoseributed

distributed transm ssion is suitable to achieve
f refreseySa8i9BrFsity gain. DI SCLOSURE OF | NVENTI ON

PROBLEMS TO BE gQCXEPZQEi LHE L LNVENELGN wn U p1G. 1a,

above background art technol ogies have di sadvant ages

astegeenbed besowrces are allocated to the respective

users by frequency blocks. For example, in localized

transmission, frequency blocks are allocated in such a

manner that frequency selective fading 1s reduced.

Generally, transmission data sizes in localized
transmission are large, and therefore localized
transmission is suitable to achieve the effect of
frequency scheduling.

As shown in FIG. 1B, in distributed

transmission, transmission data are distributed across

an allocated frequency band regardless of frequency

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,
therefore distributed transmission 1s suitable

achieve frequency diversity gain.

and

to
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5 CGenerally, a systemhas to support conmunications
of users noving both at | ow speed and high speed.

Al so, a system has to support both packets with |arge
data sizes as in Wb browsi ng-and packets 10 with
smal | data sizes as in VolP. Enbodi nents of the
present invention nake it possible to solve or reduce
one or nore problens caused by the limtations and

di Batvant Bfe OB INReNBAeKgr ound art, and provide a

;rﬁgﬁgﬁ% Of, dgyi 661,308 By 1pukr ?ﬁ@ﬁk%%bﬁgd”ﬁt hod that

transni ssi orferelvell st Fhdusbdver RASHITSIUGE. aINEANS IROR o0gies

SQLM N J&%gﬁ%@@ﬁg & QQ!LHEthQEoghe. present

I nvention provides a transm ssion device including

a frequency Gaodmrelul yng umit conftgur ed las al | boat e,support

t o, each user ei ther frequency. bl ocks tha re
communications o aser noving O '121 a ,OW sBeed and

consecuti ve Trequency ~subcarrier’ bl'ocks obt ai ned™ by

dindigh ngpesedystem bandwi dth or distributed frequency

bl ocks that are 25 frequency subcarrier bl ocks
discretely dtsi%i bét eﬁgﬁﬁemt HE Sy oen?BEﬁ&ﬁ%dtlﬂ?tgnop%Ckets

MMy LR Coifd giedst Oasassi gRebl AT ST Pnadat ackets
to Ihef%&ggfency bl ocks or the distributed frequency
bI'6dKs dide? 1o the af| bealPOR- result. The
frequency scheddifehtdi bri Screonbirgdesd tondhalbocabke it
the distributed frequency bl ocks using the frequency
bIRREEE. e URP t §OAHE ©F 99 eORRUbCHI BEKS Polsaiansd caused
b I viding & r.espect i ye 4disshk freq C
b%@gkg#g-g-H&%%§1Confi%%éagggﬁhngﬁgg%%F ﬁggsgggexﬁﬁskground
aswitgn agpackeproidadenor pal | yréanssipaione didsviftbut egnd a
fr ency. . o i pl - block t h
e&%%%}nenS%#ﬁf¥ﬁﬁéﬁggtﬁépi%3%%??0%5%y§té§“%o(yhpport both
localized transmission and distributed transmission.

MEANS FOR SOLVING THE PROBLEMS

An embodiment of the present invention
provides a transmission device 1including 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
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
allocate the distributed frequency blocks using the
frequency blocks as units and to allocate sub-blocks
obtained by dividing the respective distributed

frequency blocks.
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5 provides a transm ssion nmethod where either

frequency blocks that are consecutive frequency

subcarrier blocks obtained by dividing a system

bandw dth or distributed fr8guency bl ocks that are
frequency subcarrier blocks discretely distributed in

the system bandwi dth are 10 allocated to each user.

The transm ssion nethod includes a sub-block ,

al | ocating stlpsofcafieeastrhgnsipXsicocks PUid kredtdyassign
di yi di h s i dicstri Qut fy. - 0

Lot by 251 [ 3651 S0 Lalad TR f roqueicy . bl ooke Bg T Sanency
utisck aned muhbppiagssbeplofkassi gning 15 transmi ssion

data to the enc I e [ SL.Li d :
frequency bI%%igyfﬂa%@rogggﬁngia{)gd.t%i Errrpfgtghgd T ee%tlons
i tppossids e a otassbghnsaiopackethodatwhroramakli yheirt streguency

0 di.strjibuted frequenc bl ock _to multinpl
U BT Dbk 50 AR GRS P EET SR THE TR Dlocks
Endioch vesdl Sbef dinel quireseat siyevent | iosm@wbadtdeca distributed

transm ssi on,device and. a transm ssi on nethod that
e SRSy s BARTS shRpbr 12 ot B AR e LPSASLEE! dptocks

2 s ST 1 bat e€lrt pabe sshon+ BRI By PESCRIZHIN G are
THE DRAWNGS FIG |Ais a drawing illustrating o
| EatSF Rt FanSAT8sHERT - 3G el GBS is Sg Uy & rigpd includes

i 1d ustaratding idi stinideutad g t caRpM §8i 001 1 5£&x 18gl Ss@-blocks
partial block diagramillustrating a transm sSion
dediifeeineeor ding td- e Enbodi et ofeIpRCTYve pr edenributed
| Ny déHEyF¢§5c§s'§H%ﬂﬂéyg glyéggtég QESBE'Q%e frequency
operations of a transm ssi on devi ce accordi g to an
erfbodilrentasf thetpresent i avemeipgring step of assigning
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.

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

and distributed transmission.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A 1is a drawing 1i1llustrating localized
transmission;

FIG. 1B 1s a drawing i1llustrating distributed
transmission;

FIG. 2 is a partial block diagram illustrating

a transmission device according to an embodiment of the
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5 FIG 4A is a drawing used to describe operations of
a transm ssion device according to an enbodi nent of
the present invention;, FIG 4B is a drawing used to
descri be operations of a transm ssion device
according to an 10 enbodi nent of the present
invention; FIG 5 is a drawng illustrating a nethod
of reporting allocation information in |ocalized and
disresbutednnahtiphexing; FIG 6 is a draw ng

illustrating nmet hod r .1.ng ati :
i nformation F%Gf ocgﬁoi zgg a% g?%t%.h@’ut 2&58& ¢! describe
nubpéphekong; &f Ga 7Arasismidrsswimng deviigst r acicngdang to  an
nme of eporiing._ al ti, i.af.ormation in
TS S e Lt SFr P Brr G L EBEeRg: 20 FlG. 78 is

a drawi ng i | ¥FU&tratdiing ias neehodimdwineponsedg to describe
al l ocatjon informati Qn in_l.ocalized and distributed c
nu??%‘?%&?ﬂ@; H G* 8 &R A Hy (9t afitRG TR to an
medhiodd Ohent epor thegpakkeaat hanennfionnati on in

| ocalized and_ 25 distrjbuted multiplexing, FIG 9 is ,

a drawing il Tt&tratfng B nét hGtFOFRg epBg?fjng to describe
al bosaht opn Nfof Mt i @R aindrdieealdrzedednde distbiriuted to an
multiplexing; FIG 10 is a partial block diagram 30

i 1PTReAHIERY af f FequeRe§eBEheBURPNAGOTRI t of a

transm ssi ongpflgvi ge jaccor dirng e af‘lﬁﬁ‘é"@f%t@x@n% af ddtéod of
present invention; FIG 11 is a drawi ng used to

desepdbeing opddadadrnirof anfeegashacy schedulliosg limied and
g;d%{%ﬂﬁgér%ﬁ]ﬁ&?ﬁ\ilg%%gﬁggccor ding to an enbodi nent

FIG. 6 is a drawing illustrating a method of
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;

FIG. 7B 1is 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
distributed multiplexing;

FIG. 9 is a drawing illustrating a method of
reporting allocation information in localized and
distributed multiplexing;

FIG. 10 1s a partial block diagram
illustrating a frequency scheduling unit of a
transmission device according to an embodiment of the
present invention;

FIG. 11 is a drawing wused +to describe



FIG 1,2 is a partial block diagram 5 illustrating a
frequency scheduling unit of a transm ssion device
according to an enbodi nent of the present invention;

FIG 13 is a drawi ng used toeb5descri be operations of a
frequency scheduling unit of a 10 transm ssion device
according to an enbodi nent of the present invention;

14 is a partial block diagram illustrating a

f reRfieheyORThe@dl | ng ufiteBenEY tr AABATESIEBA devrtle of a
ac@%r@érﬁ‘ﬂsé?oﬁn d%@ti%%' @EEO?&:LBQG tolOafr €88Mdiment of the
invention; FIG Is a drawm ng used to descri be
oﬁélf%?e¢r®¢131®Ve®ti®TéQUency scheduling unit of a

transm ssi on-fevi ceﬁacco%gl ng,to gréfr%qg di ”Qﬁtchcﬂi th&agram

present invention 0 FI 16 IS I art oW ng

5 priocesstiitimad | ocat i njre@aéncy esoseicesul hn@  unit Of a

tr@a{’%rﬁ'%é’{‘oﬁe‘éﬂ v‘iﬁe C&gg%&&%é ok gpboqﬁge { t“&% the
resent 1Tnventi on I'aWI ng

a ptdmdt ofnverepoott ng al l ocation information i n
| ocal i zed a 25 str.i but ed nul ti pI exi %
is a draw ng&% us?:Batljnsg a® metH6d 161 %%%ﬁi g Hidescrive
aldmeadt oshd nf eEnata on firequeedlyl zedcasduldhgt riduted of a
mul tiplexing; FIG 18Ais a drawing illustrating a

10 néirrﬂigs%‘fss%‘?)“réiﬁéfrltclenga%?‘PB%h’Egoﬁq nfor RRSUHeRt of the

| goaddezed angeneishyibuted nultiplexing, FIG 183 is a
drawing illustrating a nethod of reporting allocation
i nformation %51 ocal 4 zedi@nd 2---paxrtial __hlock..._diagram
Jlllqlsséfé@fﬁ gd myl t'dﬁl&}ﬂﬁé‘fgcy FIGHS S dgdrampPg  of 4
ustrati ng a netho
transmission device according to an embodiment of the

15 present invention;

FIG. 15 1is 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. 1¢ 1s a flowchart showing a process of
allocating radio resources 1n a transmission device
according to an embodiment of the present invention;

FIG. 17A is a drawing 1llustrating 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

30 reporting allocation information 1in localized and

distributed multiplexing;
FIG. 18B is a drawing illustrating a method of

reporting allocation information in localized and
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reporting allocation information in |ocalized and
distributed nmultiplexing; 5 FIG 20 is a draw ng
illustrating a method of reporting allocation

information in |ocalized andg-di stri buted

mul tiplexing; FIG 21A is a draw ng used to describe
operations of a frequency scheduling unit of a 10

transm ssion device according to an enbodi nent of the
présent ibnvedt noht 1PLE&12¢B is a drawi ng used to

descri be op tiogs.of a fre nc h L.ng uni

a transnissf%%’dggi&% ﬁuéé%ﬁ%ﬁ?t%lgﬁsgg%%épﬁeﬁ:%ﬁéHOd of
t heepdibt i @s entl lionsgntdron; ikFf&rma22Acons aimdr aworg liged  and
to,describe .operations.of a frequency scheduling unit
ofd%Ft§}QHE%?s@?%ﬁlaggfﬁggaccording to an enbodi nent

of the present.ipuentsi en,d20vitds 122Bstsaaidgaw ngethod of

used to descri operations_of a frequency schedul ing
PSRt T 11 A A TRER dorhEaraaEbPE ma Y dheellzed and

erdpogh resit &f hheripresgeny;invention; FIG 23Ais a
drawi ng used to describe 25 operations of a frequency

schedul i ng unt%- of 242 t A&nsrf ssToR"Hedi c&S&Ecordi ngdedcribe

an,SIhodi Jpat @fr the  phesgpindyvestieRuikhg 23Biis ar  a
drawi ng used to describe operations of a frequency
schefisM s Lpi t d6fV ige 30CepadsnNPsSionadeirteodideordi wg the

tgnﬁé‘s odipent. of .the present invention; FIG 24A
is a drawing used to describe operations of a

frequency schig@ul i AgBuniits ofa a dramsng ssiuepddevicce describe

acgording, 1o an embodi et of Lfie present nvegtion: oc

a
transmission device according to an embodiment of the
present invention;

FIG. 22A 1is a drawing wused to describe
operations of a frequency scheduling unit of a
transmission device according to an embodiment of the
present invention;

FIG. 22B 1is a drawing wused to describe
operations of a frequency scheduling unit of a
transmission device according to an embodiment of the
present invention;

FIG. 23A 1s a drawing used to describe
operations o©of a frequency scheduling unit of a
transmission device according tc an embodiment of the
present invention;

FIG. 23B 1s a drawing used to describe
operations of a frequency scheduling unit of a
transmission device according to an embodiment of the
present invention;

FIG. 24A 1s a drawing used tc describe

operations of a frequency scheduling unit of a



10

15

20

25

30

FIG 24B is a drawing used to describe operations of

a frequency scheduling unit of a 5 transm ssion

devi ce according to an enbodi nent of the present
invention; FIG 25A is a draw-ng used to descri be
operations of a frequency scheduling unit of a

transm ssi on devi ce according to an enbodi nent of the

10 present invention; FIG 253 is a drawing used to
detsmn@eissp@natdeoﬂs:a)faacbréwenc@p sehedembodimemt off the

}gggg{n §€{,g{qtgg%{i.ce according to an embodi nent of

préesent rnvention; 15 FIG 26 is a draw ng
| I I ust rati ngFaGmet Aéé ofis repordragiabl ooatidon to describe

i nfor ti&qlnl callz@rearbd dlstrlsutde wnit  of a
rru?i exn% |9IG 27 i's @' Mng Ieuélratlnga

rrett:l‘mmlsrmissienordevng:eal hocat:dmngi nfor mat iabedinent of the
| ocal i zed and O distributed multiplexing; FIG 28 is

a [TewWihg 17YS8EH8Ei ng a nethod of reporting

al l ocation infor mabean i | ocal dzgdiagd udiest riduit efescribe
mul ti pl exi ng; FI G 29 is a drawing used tqQ descri be

25°RpeR at Pons GFf a freddEPSOhedBFPRGUGAPE of Uit of  a

t rans st oNodleWsia RCCOEELRE1 he anb erRodimEsdiént hef the
present invention; FIG 30 is a drawing used to

de3%ee § et b@é‘?%ﬂ@ﬁs of a frequency scheduling unit of
a 30 transnggsion,ggvicg acacorglfg‘giltlg aﬁs%@b(’dddmn&escrlbe

of the present i nvention; and is a draw ng
i [dpstaatémg tode based remsource arhedafiion. unit of a

EXELONNT N & REFRRENES-400: 15ansm S8 0dS¥] £&hc of the

present invention;

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
distributed multiplexing;

FIG. 28 is a drawing illustrating a method of
reporting allocation information 1n localized and
distributed multiplexing;

FIG. 29 1s a drawing used to describe
operations of a frequency scheduling unit of a
transmission device according to an embodiment of the
present invention;

FIG. 30 is a drawing wused to describe
operations of a frequency scheduling unit of a
transmission device according to an embodiment of the
present invention; and

FIG. 31 is a drawing illustrating tree based

resource allocation.
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5 BEST MODE FOR CARRYI NG QUT THE | NVENTI ON -

--------------- The best node for carrying out the

invention is described based on the follow ng

enbodi nents with reference-8e the acconpanying

drawi ngs. Throughout the acconpanyi ng draw ngs, the

sane 10 reference nunbers are used for parts having

the sane functions, and overl appi ng descriptions of

those parts are omtted. A transm ssion device

as%gﬁﬁgmf@% ﬁ@@%;% of the present invention

[ reference to FIG 2. A

transm ssi on evi derargoniofs 1di sdenbodi nent  perforns

di stributed transm ssion based on | ocalized

transm ssion. The transm ssion device 100 is provided,

f ®ESEx Mk, FGm @M@Sﬁﬂ%t@ﬂ ORHE 20NVRRTE@ENsM ssi on

devi ce 100 |1r}1cl uge éies 5§ecglr%0k RBC}u al %gcat ion. . ion

rati o switching Nk Ilnl? used asa Ioca Noratio

detser depcagbeni tbibad dreceh‘eesfomowﬁrat;l ommuizh@nts with
@r#&sey of nohile stations ., %andinforrration,

st 1%L antf 13 pediP U t % cttraffic of the

nmobi | e st at imnsughduequencycsshpduling duaivting@4 that same

recei ves propagation path information of the nobile
sTREEHTECSr PBRPEY Si it of mitSie6h 6PTt & Tiobi Peving the same

SR ONSHNANda A8 QHRUL H:GRAl qE5em pthgnEesUr 68ose parts

bl'ock "al ' ocation ratio changi ng unl? 102; a control

3@ rienfosYirdts on generating unit 106 and a transnission

data generating unit ;112 gach of KGLIYES, an ¢

out put s_cnal from :nﬁe frequencyl\gghedu I ng uni 104 an
imeatte- aﬁdtdat Pt at Lomedstenm i n@eanméegiosbelow

a at, eciively, receive output

s%gr%]l %ffre%r% C% ; %I nformati on generating unit

106 and theAa transm1551on, device 100 of this embodiment

performs distributed transmission based on localized
transmission. The transmission device 100 is provided,
for example, in a base station.

The transmission device 100 includes a
resource block (RB} allocation ratio switching unit 102
used as an allocation ratio determining wunit that
receives information on the mobility of mobile stations
(UEs) and information, such as sizes and types, on the
traffic of the mobile staticons; 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
information generating unit 106 and a transmission data
generating unit 112 each of which receives an output
signal from the frequency scheduling unit 104; coding-

rate-and-data-modulation determining units 108 and 114
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transm ssion data generating unit 112; a mapping unit

110 that receives an output signal fromthe

codi ng-rate 5 and-dat a-nodul ati on determ ning unit 108

and outputs control informatd-on; and a mappi ng unit

116 that receives data and an output signal fromthe

codi ng-rate- and-data-nodul ation determning unit 114

and outputs data. 10 The resource bl ock allocation

r athat chahgtpgct Ungty102rdeeévhi nestPae aflggatponfrom the

raéé?t?é re%QH&ﬁ%@é%&Wksg%%é%%ﬁyﬂémaﬁﬁgtfoﬁ06 and the

|l ocal i zed transm ssion (localized Tesource blocks) to .
t hosanspipeian| cedteedapseragiisgr i buted 1ldnsai §sipming unit
(distri e ce_bl e t bty _
ot B e e R A, O R A e (PP bl rate
statdonataanddiuhputsnt heetdeménangedualikocaPBonandt i outputs
as _resource.bl.ock _al.l gcation, ratio_infaormat] t e
i EolL o iRegE Rty M0y " Bor PabBARC T, DhEfe chat
arecetmhyefi gataobnbi by o2@ pmbidieyrstiations e whedihberate-
dat a_ si,zes of ckets i he .traffic are Il as in

Vot 2 rReo P EE bR oche LAFPAbAT Pon P At oL eRangiig Cutpucs
uniitd02 allocates a |larger share of resource bl ocks

for distributed transm ssion. The frequency scheduling
unit 104 al | Deat £S5 FesBUPEE ok t+°% h& 3t | ehanging

stations asedr@rntine s Prapagat i O Padh infrordrebisron-gbource
the nobile stations, the priority information of the
mobi Pekst atPonde amll tdeatedsolirée BlogEk iA9DcatFansmission

Taﬁigcéi‘,{?é&a 598y kB Eﬁio%k 8“%‘1@}?&% EJ‘%@%PI&J:%ted for
Information o eacﬁ nobi I e g station 1Is represente
bydashureriedl tvanmniohtadmed dilrasadwrearasetecs blocks)

S the presence or ce transmssi on :
aiteld e R eed R o el o aarBm L bR naA, eprateic
fromfarhaftbsm tofngther molallea saagednid- and inputs the

trgg%g}%fﬁg@ gﬁﬁgta%gg%a&a%q%o%'u¥gso§¥gLEghgéﬁogﬁgocation
ratio information to the frequency scheduling unit 104.
For example, when there are many high mobility
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
resource blocks to the mobile stations based on the
propagation path information of the mobile stations, the
priocrity information of the mobile stations, and the
resource Dblock allocation ratic information. In this
embodiment, the priority information of each mobile
station is represented by a numerical value obtained
based on parameters such as the presence or absence of a
retransmission request, time elapsed after a packet is

transmitted from a transmitting terminal, a target
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delay in packet transm ssion. For exanple, the

frequency scheduling unit 104 adaptively changes the
allocation ratio of localized 5 resource blocks to

di stributed resource bl ocks &t0-predet er m ned

intervals, e.g., at each scheduling cycle, according

to the resource block allocation ratio information

determ ned based on the conditions, such as channe
coh@RPPBASSAAD tFaFfi c,2®Fudhe MBI E Bttt i gl ge allowed

Th&élQEPEH%QEk%k%%ahfsmﬁ‘%%%io*?}'.e to increase the
t hroughput of data channels. Alternatively, the

frequency schedubkagprdsit thEOf rempdiec e odhig@inedng ounit 104
ch ; [ ' ratio _of al iz resour-ce :
Q&ggt%ggé? 9&%%?%% @Hé éll%ﬁ%ﬁg{gll §f§1o%§C localized

bl oc stri resource
i ntesvakseacbdrodikisg ttoo t heisesobrcedbl aekovaldepcabionks at

ratjo.i mat i,0r rpi_ne sed. .on e i.tions
R RO T e e T i SRRahLMB%evete,
W dbcardase wher e the ratdsourssechabgedkat sddcitation ratio
schedul i ng.cycle, this roach nak it easier to 20
ConEFOrnT Bt e praRal AR o BlG0 CTRIE i oatheh 25
makesnhél pessdble ohe radiicerdhei apnber tofe adswind bthisSions.

used to report the nunber of resource bl ocks allocated
f of HF st PPRECEG Yt r dPRFFSsi of. RIS TRAPI efCas SHoWiRTH Tthe

FI Girdughpecf requaney chdhnsthedul ing unit 104 assigns
data to be sent by localized transm ssion and data to

be sent by dhsterbatedelyr anshe sSireEuB Y eqeéreyrling unitc
bl 06KSmal,n QA l?;g{nﬁ’ﬁdj:?edt@@ chhggueney sgheduld ng, upitic or

104 al | ocates distributed frequency blocks (resource
bl beke}irhdt rapeufrreqiencyks3Fos icHrrilartdrd ogkgource blocks

SL%?rﬁéﬁhé ??g%%&@ﬂﬁ%d 5%§%fa§¥ m, bandyd dt i, Lo, €aCh 1) o
guency bl ocks, I'ch are ‘consecutive

f reglensyisubcaatrier iliooks: tobhirai med doynirdidii diasged hen the

Syéégglgﬁgggiduﬂkﬂ9sa%niE%af%@h? %RPrQ§&b h%%lle stations.
Compared with a case where the ratio 1s changed at each
scheduling cycle, this approacnh makes it easier to
control resource block allocation. Also, this approach
makes 1t 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
scheduling unit 104 assigns data to be sent by localized
transmission and data to be sent Dby distributed
transmission to Zfrequency blocks. In other words, the
frequency scheduling unit 104 allocates distributed
frequency blocks (resource blocks) that are frequency
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 apprcach
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makes it unnecessary to use signaling information in
distributed transm ssion. Al so, the frequency

scheduling unit 104 divides one resource block into
mul ti pl e sub-blocks, 5 e.g.,11-nto N sub-blocks (N
represents an integer greater than 0), to perform

di stributed transm ssion at resource block level. In

this case, the frequency scheduling unit 104 allocates

suhz bt ocks: obnaewed sy vdi ¥PdiuRe r espeetliivey information in

d'&l£%?¥$§9e%r§ggﬁQﬁX ngﬁks as resource bl ocks. Here,

| O"resource icaté units for mapping users or
units for as&lgning theer sfregneexanpl schadushogn iumit 104

FI fre S [ ni 4_divi _
ré%%%%%%sbloc é&ﬁﬁ?@% %H'gﬁieggt§n,Rgig}?gfntgg§m§lOCks’
anel. @ljotatesNthebiﬁldkadam|nﬁpnﬁsﬁn&BCEMSimbeger greater

| e. users tQ two se in the exa
THobE B B Eb naleBinn HRariSnd i b s §F (Bl Ggesource
alkbp@@kezsefzemst 1h! eeks @racéfesewm fﬁcgréqsch ’ %‘zoSdméafi@Len@ unit
use ternatively r enc edul i ng unit
%4‘3 CBEeEoﬁP}D Bll@&?‘t’s %\ﬂl&’éfydaskiiés%%% BF oERSPRCELVE
tf@ls{f;ﬁr@@@@@y f&ierqefetdcqn bBofks IdH Or&¥BuASeSHIWERY)., Here,
FIG 487, and to allocate the divided resource bl ocks

t FREPET PR e PLREFS, WGicCatd (Ui e | AP NexalpFEs or

Shﬂ%ﬂténfgic%ssﬂghlh e, keequency scheduling unit 104
al 'ocates first | ocks and second bl ocks to

di fferent uskEes. |en:a|m|p@se A andshBynt heidir §€Gtwo 42, the
sy pr. nd nSi t a ”
pif%%ﬁ‘ené s%%%rc]i f?m Ll 32‘@ %% Q#Ea‘!'}hannefa %eémﬁ“ce bloc]

chanhnel contro
diSmrtbet@derahgmqﬂmanwzﬂ g esounte bM@cmndﬂhlkm@ﬁtes the

qunc dé%%ﬁ%EEy ai Lcannot Pgla hi eved uQ!ess fo two
resSgurce “blocks Sare” af rocared. “Wien 't he © dat a
snaseni alpacked kesaspikl ssowm Yol F1g af iR¢, tald frequency

daé&é@éh{%é iur}mi nell’)gsoulrlcoecabtleosf:kf%r}d tf rk? uelg yand second
blocks to different users.

Alternatively, the frequency scheduling unit
104 may be configured to divide a resource block in the
frequency direction, e.g., 1into two as shown in FIG. 4B,
and tc 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
blocks and second blocks to different users.

In FIGs. 4A and 4B, the first two symbols
represent a pilot and signaling bits, 1.e., a pilot
channel and an L1/L2 control channel.

In distributed transmission at resource block
level, frequency diversity gain cannot be achieved
unless multiple rescurce blocks are allocated. When the
data size of a packet 1s small as in VolIF traffic, all

data may fit in one resource Dblock and frequency
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12 diversity gain may not be achieved. In VolP, the

data size of a packet is, for exanple, 180 bits.

Dividing a resource block into N resource blocks and
assigning a packet that normablLy fits in one 5

resource block to the N resource bl ocks make it

possible to increase frequency diversity gain. The

control information generating unit 106 generates

cahtverf sitf ogaani aref onothéebrheesedt i dms YolPwhitdle data

esour ce e. all t he e cy 10
i o Rl T NS T S Y e
generatlng umi tid06g &SS|§ﬁEDmImﬁn|wl@©klohnt@de& fesource

di h
CIL g, JCRLS; bR SRS AP Rl bongions O 1 one

ers o oca ize esource
MKﬁﬁﬁhrd%ﬂbEmahptﬁ tas m5rsbowmcbndadakdimaMuﬂiﬁrpn$sible
are 16 resourc uenc% band and al
[

P r R e Sy B B BT S D e

bI ocks, the Twarheysstafolt henlfeealaitzesch @@ﬁ@@é@@n@ ogkst 106
and the nunbers indicatingﬁgh ysical | ocations of the

r SEOURTA T ockBEbetonk! PABAL LRI fOFn 96 AIARLls stations to

NUeis Walsthgtd Npheeaki zegs RBS rapr@asentyt hehe frequency
nunbers assigned to the |ocalized resource bl ocks and

NS VRS t@nl abbV®- t he | ocal i zed RBs represent
physi cal | oca{d ons, Qf. Jihe ; LegQuL¢e p oﬁgﬁgr gﬁgonunlt 106

distributed transm ssion is pertormed
i rforirgn s onl@@lm*er’éu:@glgm t ced6sconvert s exampulsset wfmbers,

the & g? ?hgglféa nt g di. to%'sb%FdréSé&%%ebl%'&%ksco the
For exanp con roI I'nformation generating uni
106n®an£rb§:frmwa135®mr¢eswua¢ks bhbokdlstmlbubedmple, as

re our ce, bIQ % hi s nbod | ocal i zed
Rl e B0 B ocke PHAP dri o e cbiverealt i FLocks in a
mﬁﬁdqdﬁﬁﬁﬂ baﬁsoummaiﬂbckseamegmﬂﬂﬂaeﬁﬂ@mm@rdmegdged as
lé%é%%gggn}ggguggéebq %igw é”h&meeggng%rgﬂé localized
resource Dblocks and the numbers 1indicating physical
locations of the resource blocks become identical. In
FIG. 5, numbers written in localized RBs represent the
numbers assigned to the localized resource Dblocks and
numbers written above the localized RBs represent
physical locations of the resource blocks.
When distributed transmission 1s performed,
the control information generating unit 106 converts a
subset of the resource blocks intc distributed resource
blocks. For example, the control information generating
unit 106 converts four resocurce blocks into distributed
resource blocks. In this embodiment, localized resource
blocks that are to be converted 1into distributed
resource blocks are selected according to a
predetermined rule depending on the number of

distributed resource blocks.
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di stributed resource bl ocks. -i3- For exanple, as
shown in FIG 6, the control information generating
unit 106 assigns identification codes or nunbers
starting from Oindicating the correspondi ng physica
| ocations to the resource blocks 5 and converts every
16/ N-th (N indicates the nunber of distributed
resource blocks to be allocated) resource block to a
di stri botrecraggolg ceabl stlowrnThis &pprodch timakesnitirol

. |bIe t o uni eter resource.hlocks.
1nfo§ cat'ed %ﬁr%?%$?|b lgd an§ﬁ¥%§$6§ gggglgﬁc%glgﬁe
codeeunhﬁr ofiudbstsi butted triespur €eobl odks amdh ¢detedy t@e

h f f .
conchERES Lo AT 7, 0L 11 ALOUTRY 08y oLRcET 61

and wdﬁwdﬁngedveBﬂs16ﬁmﬁﬁct|Mmgmdiaﬂﬂesemharmumbmbeb§
igned to Iocall ed resource bl ks and.di stri but ed

, assi
distPIBGUFEe 185 Bibchs bt hunBer 5 wi ke dibve TERE RES

blockeptesent dl@hY&b@l@bd' ocatbanseofpidex I esourLe sbbeeksn
The control information generatlng unit 106 assigns

makegepfita|PARIHRYS tO PREANELA iGAIE FeStur ERSBPBER s PLakRd S

to ddeadisthi-but efjofe%@.‘é‘t@c%b@t%stﬁgﬁ%%ﬁgoho k?a@@d on
predeterm ned rule. For exanple, as shown in FIG 6,

the ppabegomtr ¢1i Stafidrurend d’rﬁs;@m%tbh@clqﬁu gndoshpieby to
reduf8Si QNS a% fS oFO ch}ga ; al 'n%%‘} 85U cerhl aeks i,

ascendi ng er of ysi cal [ocation nunbers of '
numbthe WESGHKﬂEZUblekSllaﬁd RBen cashilgpsiaenbess riouttlee

res, G SLELOULE002] reSQuree BLocls, TOLS ARPY Qach JIakes i
pPOSSi %?e e? entl y physica | 6¢ations o

locaﬂheedjstﬂainﬂnﬂb HeSourse binac k sd psdr ithet ddcakiezedrce

rook R nififer ST TSt 1 bt G FOROIR od M oCRe.  TRPESCAR®

phys&uam [[[BKG&lthD@SSItbﬂee reGad3rdepardciad ] ocati on
inforn%hgoncggépof gggégréggqgﬁ (gené¥£€1ng unit 106
assigns serial numbers to the localized resource blocks
and the distributed resource blocks according to a
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
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 1in turn makes 1t pocssible to
report allocation 1nformation with a small number of
bits.
Exemplary resource Dblock allocation to a

mobile station 0 (UEOQO), a mobile station 1 (UEl), a
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Exenpl ary resource bl ock allocation to a nobile
station 0 (UEQ, a nobile station 1 (JE1), a -14-
nobile station 2 (UE2), a nobile station 3 (UE3), and
a nobile station 4 (UE4) is1described below with
reference to FIG. 7A and 7B. Here, it is assuned
that the nobile stations O, 5 1, and 2 are | ow

mobi l ity users and the nobil e stations 3 and 4 are
hur@crbmfbuast@ylg@eps (UEg )t/his eelkelet peatfpaqiendiE3), and a

sehadul d ng Uni 4, 104 abkocates, dacakiczede ISSWIEE roference

mobi |l e stations O, , and an ocat es
ditst ri et ed’ & esodir ¢8. bl ocks to the nobile 10 stations

3 and 4. Foryexanp Lh sched n .
104 aIIocate§é$es%§rce %F% Eg 3%%§1%%% ékgggl& é%%tlons O,
mobi | endseagiren 1@w mmtfrr‘ey bliseks #antlo tihiee mpbi 1€ stations

st ti_on, 1 resour.c bIo 4, #5 #6, 8, #9,
e & 17%% %he ﬁ%%l Ty Yst YT OR" Z:ﬁ?e ceCase, the
blﬁméquétkaz #%3nheaind iAA tnlthejnnbllelibabt@@ 3,1e04811ized

resource blo 15 to ile station 4. An .
exenpt &ary” r@f‘ﬂ%gsoftorgéiﬁrtr? kﬁa | Deat + oS Lplnf Jrmdtiors and
| s desedided bedombfeds sbovtirtd® RbGcBs WHEN the mobile
encodi ng and sending allocation information for

mﬁ?ﬁ%ﬂ%ﬁ?nﬁn@%% $tations collectively, the control

i nformation J@@f‘%ﬁéﬁ@ge Unthe %Q@qb%l%@zt %éﬂé%ﬂbhf%eru@{t 104
di stributed resource bl ock S, | e stations

t@mwefesé@s@érwoéﬂ«l@c&ﬁe 4?(5, a#ﬂecaatréij #Aandonobig enobile
ééHbﬁUUbef%éﬁﬁggéakﬁch‘#% gSQH%¥%m gfé sta lon 1,
S n

nu ers of "alloca resource ) er wor
t hee som ol bl ot s nHti o Sgerfer.at# 'hg t&it#$06#l@enamﬁeﬁil to

cqmid E“{8r§§£%°8n'@“ é%%h%&@ DypReL %g 13,,and #14

| en%| I catl on codes i"den ylng resource FOCQ#S, 3(53

i ffornia¢i opbindi catdatnigral B, mebidl eestatiansbiociwhi#dh to the
mobile station 4.

An exemplary method of reporting allocation
information is described below.

As shown 1in FIG. 8, when encoding and sending
allocation information for multiple mobiles stations
collectively, the control information generating unit
106 reports the number of distributed rescurce blocks,
IDs of mobile stations to which resource blocks are
allocated, and mobile station numbers associated with
resource block numbers of allocated resource blocks. In
other words, the control information generating unit 106
generates contrcl information including the number of
identificatiocon codes identifying resource blocks,
information indicating all mobile stations to which
either freguency blocks or sub-blocks are allocated, and
information indicating the correspondence between the

moblile stations and the identification codes.
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ei ther frequency bl ocks or sub-bl ocks are all ocated,

and information indicating the correspondence between

the nobile stations and the identification codes.

-15- For exanpl e, when the nurer of distributed

resource bl ocks is between |I. and 16, four bits are
necessary to express the value. Fields for the I Ds of
nobil e stations are 5 provided for the maxi num nunber

of al | ocat abFerusstanpke, whiheln r eBeurcentoclks cdasbeibuted

ali@&éﬁ?QeaIb1g§¥§agﬁitkg%wegg{ %Xaggée’l@Pegkﬂn? bits are

maxi num nunber o ocatable users Is 4 and each
nobetessaayi on EBpirsssrépeeyedtied by 12 bits,
"adeefghikl"'éh%EOffg&rm%Béeiﬂp S%ﬁ;i%gbggﬁthggtﬁons are
user nunber %b i'STassigne is stored 1 n #0 an

siprbatdyd ¥Ds afheotnetimaibi hembséat bdns ldrecatstloredusars to
#1 through P. In is.case he tal .nu r . .of bits

for bR PRs st PR et Pl a s MR 1l S, coe.
nunbers usedrdo i kciag@tle, lSvddie coneespexdente number of
betyfen anLIe stations and all ocated resource bl ocks

ar2' +8pF e2BhEed IH{F T héSuster 2RbnIA S #8°R Houghakson 1D is
I nségadsehraabide Bt abien, DBabctedrgspurce (bbogk a mobile

nunbers are serial nunbers assigned to the _
di SER T bobelOr ¥88Ghce BIS6EkS ERET HE DD, a$dEARe@edis stored

respuige blocksand 49 notpd ndiccale, Physheah ol acatd ONSs are

of resource bl ocks. en the nunber of resource
bl veksed sing #andhinmigtaxd hrunihubhber cfasel |Ideattaptel number

us is_.4 ' equi-ked .nu rof, bits is
155 anls popE Jobs) s LPRCISALPeT L. 012
speci fi ed forhehenglesiour s¢ atliock numbers#0;sadie trobihéicate

SLoh 0o 3L ptacLosaLge gtk muntel, s s 51 ocaced
t heesobite bdbatkisore#2 teprthentesolrcethéoakenunberbers #0
#3,, and the, mebile station 42 for the regource bl ock
The resource block numbers are serial numbers
assigned to the distributed resocurce blocks and the
localized resource blocks and do not indicate physical
locations of <resource Dblocks. When the number of
resource Dblocks 1is 16 and the mazximum number of
allocatable users is 4 (2 bits), the required number of
bits is 16x2=32. For example, the mobile station #1 1is
specified for the resource block number #0, the mobile
station #3 for the rescurce 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.
As an aiternative method, allocation
information may be encoded and sent for each mobile
station.

In this case, as shown in FIG. 9, the control
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30 As an alternative nethod, allocation infornation

may be encoded and sent for each nobile station. In

this case, as shown in FIG 9, the control -16-

i nformati on generating unit-1@6 reports the nunber of

di stributed resource blocks, an Ii) of a nobile

station to which resource bl ocks are allocated, and
resource bl ock nunbers of all ocated resource bl ocks.

i nrdidvara tbrawr denetrhs iognt vl ti Afldr naebontgererat nagber of
u r%gsgrol%u@ee@egggﬁﬁrggmbrl@c}é ,f Oglg’atIID_Orbf ngl Hl@'bqget hsetation
nunber o i denfrfrcation codes identifying resource
bltackghichnf oesmtroa imdicks i mgea pdbiclcetsdat i @ndt oresource

whi.ch .ei t he frequen bl o r. sub-bl o re
alqloocca}i e&?“%ﬁ&slogfnfagglrr% ?%é(néi %oﬁscoalﬂi?ficgeg %ﬁécﬁs' In other
cordrespondence betweeh thefombitienst aten@raancd heinit 106

identification codes.. B For example,. when.the nber o
s et o b aeRE B e e M hpBher o
biacse ragief 1 freciessar yedde £xpriessnt ey vad ue. rddpircd he blocks,
mobile station, P field, the ID of the. nobile
stEGURE L oF RET CThen? e GuittE Hfunde? t 6P biPs WG elther

t ke dphir ®; stetbeRs! Dolrs, SHui-1exapd e, a3 bigisocEh®d, and
resource bl ock nunbers are serial nunbers assignee to
t HE AT RR ed FESATEE bIF6EksCaRECERENAZDCPoCARTPREN the

regaurce bl ocks, andy donnofqdpdi eater pRySkeak sl ocati ons
of resource bl ocks. For exanple, allocated resource

bl ocks are fHaggedawptle." Ivhand Wral hogdeead of esbigteeibuted
bl]’.%%%l & toll%%g(%d g‘st hbe we hn fhla% as g, t?S r, b"i;]s are
Pts TS f di s the

requi red nunber of or exanple, 16 an
25 3@ ayy tthe ewpnbess of he esolmee bl ocks. For exanpl e,

0o e L e ST b osgL s, O S Puher 101D o1 one
bimatki 1enupbet 182, ils f etokrbd.r edour eeghieek numistr #3f bits
a%%flgﬁg mobile station ID 1is, for example, 12 bits.

The resource block numbers are serial numbers
assigned to the distributed resource blocks and the
localized resource plocks 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
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.

The coding-rate-and-data-modulation
determining unit 108 determines a coding rate and a data
modulation level used to transmit control information.

The mapping unit 110 mocdulates and encodes
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t he resource bl ock nunber #4. 30 The

codi ng-r at e- and- Bat a- nodul ati on determ ning unit 108
deternmines a coding rate and a eats nodul ation |evel

used to transmt control infgrmation. The mappi ng unit

110 nodul ates and encodes -17- control information

usi ng the data nodul ation |level and the coding rate
deternmi ned by the codi ng-rate-and-data- nodul ation
detertmai ngniiormati08nang imgps:tchedzomt mobulipnfionnetdonl and

t hysi cal channel s, A%n' sult, . the 5 .cont q{ _ _ _
i %rger rr%?l&orﬁgi §attFandzerﬁet elgﬁ.erq?'hféyt rtgr?srﬁosdslﬁbqq I(rjaa E) and-data
geretaltd tigorunide tErZhirgener anes tradsmrssi orpdat ahe control

according to the nunbers o resource bl pocks_al | ocat ed
e TR 15 OB AL ATIE TR s RS ahl T RbE,  the
t ransid Sisi Onf shatar penef at t AgndPivokd. 112 det er m nes

the anmount of transm ssjon. data. The :

codi ng- r at e-dHd- dat 22 FBHUF AP F ond2H8t e FRTAITAG 10VE t g~ 112
dejeard N1ess COLANGmE 8k esnand tdataccdmiiiat tonthevelsnbers of
used to transmt the data for the respective nobile )
StERTVHELR 0 P EhS r e3btiPEatBRoCckS atde 15 eARSsCat's byePile

t he fergguencysschedubiing uwid 404nsdN8sMBAPIAG UNdnerating
116 nodul ates and encodes the data and nmaps the data

t orpHy si vl detrifmeres Nextamapnexerplh ap)spiecess data.

the frequen schedul i ng unity;1Q4 ofc Aalleealdng oqulati
resource bl ocks to 20 transﬁ%éégkn Jﬁtargg J%scf?%é% akron
widdt aefierenteuno tFTGE 4 10etBraifreequendyngchedids ngnd  data
unids 104 8l oqates o resaur ce bl ogks pref srentially £0. .y
data to be 'sent” by~ | ocali zed. transm ssion. Shown

I eeldf@ctlifze tthebft equencty oschedul wingch 25eaniuttcd0blocks are
ig@{udes a, l,oc al |l ocation uaig.1042

di Hat

Rl B ekt T BRTuReY 10935 THa¢ "HolBrved tdn
out put  si gradle friomihe Lhocal izedmakloeakisorndidncodes the
19é%h and maps the data to physical channels.

Next, an exemplary process in the frequency
scheduling unit 104 of allocating resource Dblocks to
transmission data 1s described with reference to FIG. 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
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 path information of the respective mobile
stations, priority 1information, and resource Dblock
allocation ratic information indicating the allocation
ratio of localized resource Dblocks to distributed

resource blocks, and allocates resource blocks
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The | ocalized allocati
propagati on patn infor
30 stations, priority
all ocation ratio infor
ratio of |ocalized res

on unit 1042 receives

mati on of the respective nobile
i nformati on, and resource bl ock
mat i onigndi cating the allocation
ource bl ocks to distributed

resource bl ocks, and all ocates resource bl ocks -18-
preferentially to data to be sent by |ocalized ’
t rearese Iswitoie baged ton tdetpropagatben et i nbyr natdonl ized

ang, nhs‘?nds' QI t ¥k akor

Ioca T'ocation

TPURE SR TSl Pty o edMacion

resndwunekﬁnnﬁmity)imimtmats®at|ons to which localized

transm ssion is I|e

reception c dl% % 8? Fﬁ%¥ Eg%: EQS?;%%% Eze {3gtocation

r espiect ilVe 2r esausee bl
| ocal.ized all ocati o

bEGRE TS bl Mt

oekatrekn rébbarséepblbhes to mobile

uni t 042 es 10 resource
es “&

TR B 150w £ @pplied

ditstyiirdeyt e tlo aas@ossitonths a@@béﬁﬂlbﬁsedon@ﬂtibﬁs of the

resource bl ock all ocat

eXi € StREIPBEaliZe

ion ratio i nformation. For
dh5l | DR FON ViR trespprce blocks. In

aldrgcat @%Eesoyﬁge 1 OcKksed 0 hhe dmbide shaki oNg42 leaves

based on the priority

15 informati on. The di stri buted

alyeseatr h QhPFkio&P aPRocAtlexcaradtotipca"dN bk s stefthens to
than dhosesall ggated e datia 419 b?ssg{ﬂatsotlQ%d ogakiied, the

transm ssion, to data to be sent by

ributed

t mErEsiSE onlo@0 AL shewhohnr BEGO ihfoafaén omesdinceexample,

bk%FkS%gagl%ranocgifgcéglgRbHtu§t%bﬁqnsa£9 ¥h£%ut %Fsource

| oca e sni SSi 0

ni1rs a the di's

alkﬂ@nﬂ{s ohounthe Izl b | csd:ai@sarmnﬁarslemg pesotihee priority

nmbil e stat
éﬁkﬁWgé 6%115 applie

ions to which distributed
d. 2.5 -or exanple, the

dl stri but ed ®ld oftadt oibwnéd d044caalbacanes rEsBUrLE ocates
bl ocks to tgfoggblle stati ons based

resource

be sent by localized

other than those allocated to data to

transmission, to data to be sent by

distributed transmission.

As shown in FIG. 11, after resource blocks are

allocated to mobile stations to which localized

transmission is applied, the distributed allocation unit

1044 allocates remaining resource Dblocks to mobile

stations to which distributed transmission is applied.

For example, the

distributed allocaticon unit 1044

allocates resource blocks to the mobile stations based

on the priority information.

Alternatively, the freguency scheduling unit

104 may be configured to allocate resource Dblocks

preferentially to

transmission.

data to be sent by distributed

In the example shown in FIG. 12, the frequency

scheduling unit 104

includes a distributed allocation
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on the priority information. Alternatively, the

frequency scheduling unit 104 may be configured to

al l ocate resource blocks 30 preferentially to data to

be sent by distributed transm-ssion. In the exanple

shown in FIG 12, the frequency scheduling unit 104
includes a distributed allocation -1a- unit 1044 and a

| ocal i zed all ocation unit 1043 that receives an out

nutnst aridl44 remd t he Hostdiibatdedl abdaoathommutit 1042 that

1044. The distributed allocatjon unit 1044 ce
pr%%%%ﬁ Fon p%?h fﬁﬁgF%ﬁtig%ggfﬂthefkggbecFﬁge n§g§F5§bUted
statioastipni aniitylOoafor mati on, and resource bl ock

o ocaton 1 gLbo ALLRLISD L 1eleal 108, L0 2l 0eR!LoResves

I esoeib £€a bl 66Kk pa@nd ialfloeaattesr esourie: blregksctQve mobile
preferentially to data to %e sent by distributed

t randiS8Fon BASEd 0 t e N opagatRon fach iTtHIHEET onPlock

ang t bea PLbAr idat idf QrABEGR1 oS SH@Wat Infl @hel3a1tbeation
distributed allocation unit 1044 preferentially

al Tdth? esOfesdur@el 1 25 bl B2RIUE 6S NS kst atidnsdigtributed

W Sho gk st T i bRt ed iy ansaingsi on 1S, apld ed Lakifigednt Op1ocks
account the reception conditions of the nobile '
strrebasenhliahey réopectdtice retoubee IBleddks iy | Aishechbuted

a - t feque j j . gai ' . :
| PAREh L0Rkn Bodd SOHCRRE SRYGEZLLYIOR B information
umntd 1044 pravestyesotfinceabliocks to be allocated to

mobi l e statipons tg which I ocalj d ransnission,is, .
appl i ed base Son(ﬁﬁy?esdﬁ}ceEgﬁﬁck E§V|OC Fon Farfprbuted
i Mbromitbon koritexaophe,pideeraiistiai byt @d laldsaeat | pasocurce

g?%i?%g§4bahégc§%>%H%?;?%rcﬁgéguplo%%s tShEgg nngiggributed
transmissicen 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
distributed allocation unit 1044 leaves resource blocks
to be allocated to mobile stations to which localized
transmission 1is applied based on the resource block
allocation ratio information. For example, the
distributed allocation unit 1044 allocates resource
blocks to the mobile stations based on the priority
information.

As shown in FIG. 13, after resource blocks are
allocated to mobile stations to which distributed
transmission 1is applied, the localized allocation unit
1042 allocates remaining resource Dblocks to mobile
stations to which localized transmission is applied. For
example, the 1localized allocation unit 1042 allocates

resource plocks to the mobile stations based on the
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information As shown in FIG 13, after resource bl ocks

are allocated to nobile stations to which distributed
transm ssion is applied, the localized allocation unit

30 1042 all ocates renmi ni ng-pesource bl ocks to nobile
stations to which localized transm ssion is applied.

For exanple, the localized allocation unit 1042

all ocates resource blocks to the nobile stations
baseicbont ¥ henf@Omapiémrity i nfornmation. As anot her

exanple, thqur ﬁ%%ﬂ%% S&QQﬁ#iépg1jlnlkrégéeHEé qg:heduling
configure; to allocate resource’ blocks "reserved for

| ovalt zed4t rarysessconfapgdrdostira bat edcabe resource blocks
transm ssion,. respectively. Ln_this case, the .

f POUUETES schetiul TRg-ORPES 154836418 r dlet veistributed
I escHH rer 48 Dok s tospset svébywhi ch | ocal i zed

transm ssion is_applied and to users to which :
i stributed Tt akieissroncr s dbpl Fe N EsHect FUGRyLIng unit
Widu 101 1 st @pproashvebeeaysarcespuek sbiteckssed£ to which
reserved for localized transm ssion and distributed

t r'difsm s&FOntrar@8pett Plelly, AW G UANOf Lol M6E&S orP which
I syinatr f9lev@nt rhAsmi B 8hl acat49P) fegul tesplttiRR 1y, with
exanpl e shown in FIG 14, the frequency 15 scheduling

urfitisl0aPPhHeR tdes bacalser iARBH &t | btatkenargnineseogeed for

and, a1 ocali zg aﬁéx‘n?ﬁé‘ibﬁ” URit Bg%%ﬂ"%ttec[ eCel VESn Alsion,
out put signal fromthe distribute aﬁ]ocatlon uni t
10Epeltiel Wi 5Y 1 | but edraef ochit rddogaitti ob044 medeinelsevant to

ﬁgﬁﬁ%g£9§%%%955£a§55&fégrnation of the respective

ions, priority information, and resource
bl ock al | ocat itdre rataopiaf showhi an iBAdi.cdtd, ngHdef requency

3:slsci an L%}?JQI&Q r ?Jtélé.gu?i%h gfig‘ltl Zu?cgesr e%ourggsetgligglt(gdt oal location
unit 1044 and a localized allocation wunit 1042 that
receives an output signal from the distributed
allocation unit 1044.

The distributed allocation unit 1044 receives
propagation path information of the respective mobile
stations, ©priority information, and resource Dblock
allocation ratio information indicating the allocation
ratio of localized resource Dblocks to distributed
resource blocks.

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
resource blocks to the mobile stations based on the
priority information.

As shown in FIG. 15, the localized allocation

unit 1042 allocates resource pblocks reserved for
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25 As shown in FIG 15, the distributed allocation

unit 1044 all ocates resource bl ocks reserved for

di stributed transm ssion to nobile stations to which

di stributed transm ssion is_applied. For exanple, the
distributed allocation unit 1044 all ocates the

reserved 30 resource blocks to the nobile stations

based on the priority information. As shown in FIG
15,0ddel 4t al i zaedsmal $ ®Cat i oho unpbile4?2 sglaltdeatses to  which
resource bl acks reserved for_ -21- Jlocalized

tflaoncsa i'5%61On 16 iobi 1% St atll%nsag%]'lv%c?'ch Ee?%caﬁf)fazné%le’ the
t ransit issidnails cappliiced. ukrbt el el lbkatesocahezetkserved
allocation .:nit 1042 all ocates. the reserved . resource
DTG A t RaORSEI | £0st T ol ibed Sor LI © 5PEFFGri Py the
| pfrargweitd on.n Nexta t 2dn exenpl ary process of allocating

radio resources by the transn ssion device 100 is,

described W+ F2r BHTEPtJLEI BICTESSTRE fridqiidiicyrd radio

schedildidgs upipt 04 dekesmiRes onlOguhetBer gd L8 tdd®-ribed
to change the allocation ratio of |ocalized resource
bI"dcKs 1 WG bk ol F esblir ce bl ocks (step 31602). f

it is time tgLhangg bhealdogationpatine 0igs determines
| ocal i zed resource blocks to distributed resource 15
bWk YESEi i st §pmB81602) chighger eSoar ¢ Usiagdkion ratio of

alyl ti %'Qi rafd ' nj h

r elsogﬁa?cle I oci&a %%chg{“?(gﬁgrg%i %19%%% égﬂ%%éogé.%oﬁﬁce% plocks
t hestregs dlircd® )bl ock al l ocation ratio is changed in

step S1604 if_ it is.not tinme,to change t 20 . .
resource bl g{:fk B c:)L(?a?filérhe ré?i é:h(al{i@el ﬁt%f esggféﬁ%l,on ratio
t hef plecedsd zgaesreeostrep 3h606ks! ntst epi Hl6NG téHe resource

[edvency | getedy ino unit 104cal) ocates TesRULCE L ook
| eoaldzed O ratio changing unit 102 changes the resource
block allocation ratio (step S1604).

After the resource Dblock allocation ratio 1is
changed in step S1604 or if it is not time to change the
resource block allocation ratio (NO in step S1602), the
process goes to step S1606. In step S1606, the frequency
scheduling unit 104 allocates resource Dblocks as
described above to mobile stations to which localized or
distributed transmission is applied (step S51606).

Then, the control information generating unit
106 generates control information for reporting resource
block allocation information tc¢ the mobile stations
(step S1608).

Next, the transmission data generating unit
112 determines the amounts of data tc be transmitted to
the respective mobile stations based on the scheduling
result of the frequency scheduling unit 104, and

generates transmission signal sequences (step $51610).
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di stributed transmssion is applied (step 51606) 25

Then, the control information generating unit 106
generates control information for reporting resource

bl ock allocation informationspo the nobile stations

(step 51608). Next, the transm ssion data generating

unit 30 112 determ nes the anobunts of data to be
transmtted to the respective nobile stations based

an the schediité ng result ofcadiedreireryd-stheduhddglation

?gigb104%1and ge@er%bgsandaQ%q]%%f% ﬁyﬁg“go&¥§we9§@és and
coﬂnng maﬁeiandodaﬂaanﬂouatespedeteeﬁynlmgnunthe 8 a and

oV <O EeRbot T (RIS L OP ThESRAtASAA" the contr ol

i nformati on fisdrep Sh@l&ﬁapﬁlﬁ@enmttlge BEpiang uniéSmap the
110 and 16, $ the. contral ﬁfornatlon and t he dat

r ésPEctivel 7 Bmabﬁ9§|cépdch5 fel $3(Strep SBEILH LY to

tfﬁﬂ?ﬁﬂéﬁﬂ<&h£&ﬂé§§ aseepdsng1t 9. anot her enbodi nent
of the present invention is described below, 10 The

configurati dh ofr#IPeRSHPRsi SRV HeVi cRCAP0AbRIt hfQ another
erdygdi MBMnt | S¢ S\‘f‘l@étéﬁéé@h{:ylﬁbgn§§3ﬁ "i‘% H@%tcrl%%@’wﬂ)elow

in FTC. and therefore descriptions of
confl gur at | ofharecohi guedt hereofThe ttrraanqum device 100

gavf cen;100, %o&%iném‘? °§' Eﬁ%%ti srdihherent fromd h%s that
transm ssion device ©0 e above enbodinent int
(HEhQﬂﬂOﬂSloﬁTEhe @ont rod | hherefbrren geaeraptmgnanibf the

106. The control nforn%;%gp eneraﬁhgg unlt

gendl ates tontt of “rnf o aticon Tof t nsm Sﬁl%ﬁmdeVlce

tao®o mﬁichthﬁsoureabbhdmb&tarelalIodafedrbmtthefrom the

fr n h [ i ni 4.
eqal’leSITcl: SSJ'_SCS:D ed ev1n u O 'lg)h

above embodiment 1in the
operations of the control information generating unit
106.

The control information generating unit 106
generates control information for the mobile stations to
which resource Dblocks 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
numbers c¢f localized resource blocks. For example, when
there are 1o resource blocks in a frequency band and all
the resource blocks are used as localized resource
blocks as shown in FIG. 5, the numbers assigned toc the
localized resource blocks and the numbers indicating
physical locations of the resource Dblocks become
identical.

When distributed transmission 1s performed,

the control information generating unit 106 converts a
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The control information generating unit 106 assigns
identification codes, for exanple, nunbers,

i ndi cati ng physical |ocations of resource bl ocks to

the 25 nunbers of |ocalized_-pgsource bl ocks. For

exanple, when there are 16 resource blocks in a

frequency band and al] the resource bl ocks are used

as localized resource blocks as shown in FIG 5, the
nwﬂhyetemﬁighednaxdunzeIbﬂmdkzeﬁntesd&€@eﬂﬁuﬁﬂd;Eﬂﬁburce

th nbers 1 ndicating sical .l ocation of th

t COSID b SEkE ERE0R et T BT L W] oA BB eTating
t nAansin 586 oBohsepesl aomrd, rei@@r@@nbﬂobkbnﬁ@ﬂnnhixﬂtrlbuted
gener at | it 106 converts a -23- subset of the
ré%eﬁﬁuc%ceg tg]g%}'“‘f’hto di stributed resource clocks. For

exanpl e, therconhi ol emdfoRtifRintQn DedLl akéag rewdivrcE0B locks
converts four resource blocks into dlstrlbuted

r 656G c@ I odis. PF | RS EithodiTieht A1Tca s resource

I §SI4HIEL QE@C@%lé$¥€da%%dd%d%%éxm&eﬁiegrbﬁEQermlned rule
distributed resource blocks are selected accordin

a ARSIt T dedt ol RIMRp et A§SBAIPHECAURBEPUSFS locks
di stributed ggsour ¢g bl acks. F%eexa"@éﬁtré'ﬂe COMFOmation

information 10 generatlng unit 106 all ocates
f rosquesTcii ) ockslandl0@i setiparédst r dqeanendy odks@ss  and

resourcgﬂgF kP%dég?ﬁg%a?lgéﬁgpégug%%§rg:%% fgﬁkﬁg In this

dlaxamdle,nt COIND r@mm&ﬂd‘)ck}&soﬁﬂs dﬂd}d‘ﬂe I\Dilstributed
ource bl og OS|%|ongd apart from1l5 e

ac .
é?i' by aydl HEESRA by T r AR ar?i?urﬁgl g Ocks -
[@Hﬁﬁﬂ@ﬁ]ﬂhé NDlﬁééoutb§ HB&CPRBaiero%Qtloned apart from

each other by a distance C expressed Dby formula (1)

below.

[Formula 1]

C=|Nyy/N, | (1)

In formula (1), Nprg represents the number of
physical locations of resource blocks. Digits after the
decimal point of Nprg/Np are truncated.

When the number of distributed resource blocks
is Npyre and Npyre=Np-pzs*Np (Np-prgg 1S an integer that
satisfies 0 = Nppggs =C), Nppsz “paired physical resource
blocks” are allocated for distributed transmission.
Location k of each physical resource block is expressed

by formula (2) below.

[Formula 2]
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In formula (1) , NPRB represents the nunber of

physi cal | ocations of resource blocks. Digits after
the deciml point of NPRB/ND are truncated. Wen the
nunber of distributed resourocg-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

bl ocks" are allocated for distributed transm ssion.

Location k of each yS|caI S ce blgck is
expressed by Foinu e(g’?xé jnula 2] Q(g)

k=i XxC+ ] xLC ND-P ~ (2) In formula (2 % represents
values 0 through ND- 1, and | represents val ues 0

t hrough ND pBES korﬁl@a J<7A hP"‘@eﬁBe%ﬁH’B' & awhere NBRBrough
is 12, N is 2, and NDVRB is 2. FIG 17B shows an

extamplre a\mﬂerje qu%tqzvalw*ﬁ.% phrapah NBvRE il 4,
In FIGs. 17A-apd 173, sh%khgbefé witten LRchecalizeds 12,

RBs and beS|de di stri bute RBs represent the nunbers
asgighedané Nmmall%ea r 8$6ur ¢éB mhmﬂasaﬂuﬁxﬁmnkebwm@ae Ners

resouige Bl.ocks. of eSARE! kel Yy 10, angonurhers YALLEN 17,

above s repfe 8i ca: 1ocations of "t
rammW@EisDakSenTmnsknanmuﬂdehablesdth381de distributed

sn ssion dev to repa oC
LRI TLESLeRNEVEES oliBeld BRI L sed ragouree
resmm kirotkslitsa meceied ngedbudew cesockel exespéetively,
tation to which localized transm ssion is

ile
ﬁ PRSEF cHALEGERt | RHCVFesdift c &5 oEEQri?ﬂSFBEatTéIBIYSlca1

toléé§@i$n§)a§§dt1@@|Y@@Bukb@ pleeaki,ons of the resource
bl ocks. Meanwhile, a nobile station to whic

di stributed THahs AFBEPERTT $17P bs Zéhﬁpﬁ}lrlaé’cﬁnéeﬁ?lon device
| aegd I £y FeseuEcebhbagks oal lagaled io.d t&ﬁljus@a@@ﬁd%g the

the nunber of distributed resource bl ocks and

number of distributed resource Dblocks to receiving
devices. For example, a mobile station to which
localized transmission 1is toc 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 1is to be
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 1t ©possible to
uniquely determine resource blocks to be used as
distributed resource blocks based on the number of the
distributed resource Dpblocks. In other words, this
approach makes it possible to uniquely 1i1dentify physical
locations of distributed resource blocks and localized
resource blocks based on their assigned numbers and the

number of the distributed resource blocks. This in turn
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information indicating the |ocations of the resource
bl ocks. Al so, this approach makes it possible to 25
uni quely determ ne resource bl ocks to be used as
di stri buted resource bl ocks -based on the nunber of the
di stributed resource blocks. In other words, this
approach nmakes it possible to uniquely identify
physi cal locations of distributed resource bl ocks and
| ocakeyedt 3QPoseddlrece bl veksrbasédocatiibai rirdsyinggtedbn with
nunber§l$n9u$ggr QH"P?£ of the distributed resource
inturn makés i possible to report
aIIocatlonlEﬁempﬁarpn weshuraesnmblllockunteerlagfathidrs. for a
lary Je ource bI IIocat| n.for ile
$90%30 ( ) gﬁgoﬁsté%ioﬁ lFU ?atQBQS HDBUF%)' a
stmbnhe zsthE?_am a notssl)e st atdlonl8 tES)pnand @WE3), and a
nobi | e station U i s _described bel ow with
r & ehte’ t‘i“bl%ﬁl %l%ﬁ Jand TESCTHRE &EVX%N%% yggerence

nuwwerscsw i 1880 dry | 0eal.i zed RBgsandibesiLdel 18B, numbers
di stributed RBs represent t he nunbers assigned to

| B 2% rdsoditc@ HF W oSS ardddi SEFTFBEt ef l?%§69PE§d RBs

b'ﬁ@ﬁﬁesé@@DQﬁkiV%hﬁber@erﬁsshbnb% agsunedc-thatetiheresource
nobile stations O, 1, and 2 are 1 -ow nobility users

arfdl QWes bt | &1 st atpehed 3rapguacar BLRCYR  naBisPGEively.
users. In this &as T EE‘ed %hﬁ%ﬁef&%tsCc'?l%d%dﬂlglémé{atlons 0,
104 al | ocates oca I zed i resource blocks to the

nobi | @ndt 3t rors 1®w Iokaindi 2y amdral kodattés dicdtirlidusedtions
resour Io t ns a Far

eggnp %f gs S %mﬁgf% g?qiégy %nggred§En%$i% cdse, the
sdheﬂymémmyLuuﬂchﬂmmhﬂdgocatestregdurceabﬂochseszo ﬁdcallzed
#2, and #5 t e nobil e st on 0, resource Ioc
S TERTTeRI PEOLHSt Fon the Pt he® b DLRas #hs ,
#kﬂLléﬂﬁte#l3d1éﬂﬁib@ﬁdd#lﬁeé@uthé n@botEssteb|0ﬂha mobile

resour ce blgcks #? #4, and #8 to the nobile station
3, stations

L, and

For example, as shown in FIG. 18B, the
frequency scheduling unit 104 allocates resocurce blocks
#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.

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
106 reports UE-IDs associlated with UE indexes
(Replacement of UE-ID by UE index), transmission methods
for the respective UEs (Transmission method for each UE),

and the UE 1ndexes associliated with resource blocks
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and resource block #12 to the nobile station 4. 25 An
exenpl ary nethod of reporting allocation information

is described below. As shown in FIG 19, when encodi ng

and sending allocation infopsgation for nmultiple

nobil e stations collectively, the control information
generating unit 30 106 reports UE-IDs associated with

UE i ndexes (Replacenent of UE-ID by UE index),

t r B3 swiemt nek hbddexf of ehehr BBpecti ve UEs

(Transm ssi 0 or C Ve t i

associ at ed \?\Aﬂfﬁepg:sglﬁsceag?ogkéé@tféla[{%sls(%}gn%grﬁtor}%gﬁ%n of
i el mbbeaehsRBYioTse AU |Dssaceatidénviithcdfd odmdexes. UE-

R T e e S

mebx meni chundssrouwfcaisbilschst cavhi bh raddauradedl atkshe same

can be alloc t the sane ti The UE-1D fields :
o bR T A BT R ot s oEhs oiPBl GleUhFo T whicn
altaeaietk lloganplre, ahedckbed. megdumxatyiey, ofvhen the
al |l ocat abl e users is and each UE-ID is represented
bynafglws?u%.eabeéeﬁg%%%aweﬁ%? 5510 ok |1%aCh UE-ID
stad | eBpkesvhteR & WSEr Bumker Wa&@éﬁgﬁgﬂﬁm I(SE-ID of a
stored in #0 and sim]arly, UE-IDs of other nobile ,
st ok sFztsedred WA1ED BhMSEgh WE0em #tthils cagelgned) is
the otofal; nuober of bLtHihar Ve | 5 ir§s4x32=48cndbe nopile
user nunbers #0 through #3 are"used 15 instead of
UBtidisiqms | ade caterede icorilespondence” Bet waethilgEscagr), the
al u C _ nsg gskoen t hod

(S A et R P rarsal tngCd: iy odged

transm ssi orffoe lwesati zedmberans#ilssitdiwrausyhst dred 4102 used
the respectjive_.users,.to i.ch,20 .resource hl ocks ar

LR By FReTPr olneAty CaERed i g tin o Aor nShepeteen
t reas mssi anl oedhed fésbdscarblopkevi ded for the

Xi mum n anr f r whi ch : . :
maxi m u n otrg§§m§sggon %ethod fields, information

indicating distributed transmission or localized
transmission 1s stored for the respective users to which
resource blocks are allocated by the frequency
scheduling unit 104. The transmission method fields are
provided for the maximum number of wusers to which
resource blocks can be allocated at the same time. For
example, “1” indicates distributed transmission and “0”
indicates localized transmissicon. 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.

In UE 1index fields, user numbers indicating
mobile staticons are stored 1in association with the
resource block numbers (that are different from those

indicating physical locations of resource blocks)
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resource bl ocks can be allocated at the sane tinme. For

exanple, "1" indicates distributed transm ssion and

"O" 25 indicates |localized transni ssion. In other

words, in the transm ssion-pgethod fields, information

i ndicating whether frequency bl ocks or sub-bl ocks are

allocated is stored in association with the

identification information identifying all the nobile

stagtd igmsed 300l dUE T hidekedli efesyuser bdwdker sand  localized

|nd|cat|n |Ies ti re re o] .
with 1 egrle)gg%rce b#gckj%%se e‘f’g%{ighagt}é{ge%?fﬁe@é { fields

frsmortehoseentmducatung physioed t 1@eabifonsolnf 1€ estaréens in

bl ocks assigned tQ distrib ted resou | ocks .

and 1% o‘%a&ﬁ 7ed res%lﬁr ce g?ojﬁk% +ot'her Woarre S, tlhnecli(Jlfl’:‘—itlng

I nebevatficaldso £ sﬁmc@érd@ﬁtbimcml @]h]dl stibrbabras . of

nobil e stations in ];omatlon vvléhlden flca

codes i ndi cdting §*3HRET1 on& BF f FEGueRtS: nraesource

sa-ddieckiss FOraexanps emawheomt Remperbers @fllrﬁfa:ttmaa users
bl ocks |s 16 and the maxi mum nunber of all ocatabl e

uslé"rs4 s YD bithy  TeRL FRY U FBRCRuRbeP16F Brst§6l>‘§ 32.

. 6x2=32. Axygan abhernajiverngthod, alhoewbion Iiocation
i nfor mati on may be encoded and sent for each’ nobile

stiatficgmatipn hing vcae, eRCe®o®n dnf Fsent20forheeach mobile
C%Qt rtql i nformati on generating unit 106 reports a

UE- | associated with a UE i ndex (Assi gnnent GE-1D),

a 15 transmmlmmm fos shewhEL(QTFafsNZsi e control

nq%brna QE1> eHe%%tl @ rsgogrcqiggoc§ %ﬁr%é?tlgh UE-ID

Si gnmen i nfor mati on of ea
Ulé—slslbmsaﬂajbntwitlmat Bon UENf armadst on (8§ sagnmohitl e UE-ID)
PhaL Ol A0 Aragcl et L, U ! e ol e LB B o
aradl | oat,ed.arfor resampleey e dUE- D e tieon  information
r% EggighﬁgnP%mformatlon of each RB).

The UE-ID is identification information of a
mobile station and associated with a UE index. The UE-ID
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
transmission 1is 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 indicataing
whether frequency blocks or sub-blocks are allocated is
stored in association with the identification

information of the mobile station.

In the resource block allocation information
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12 bits. In the transm ssion nethod field, information
indicating distributed transm ssion or |ocalized 25
transm ssion is stored for the user to which resource

bl ocks are allocated by the_fgequency scheduling unit

104. For example, "1" indicates distributed

transm ssion and "0" indicates |localized

transm ssion. in other words, in the transm ssion

nmetimldid i elid foirmbarimat | omdiodicagi nhe3hashetrhgpurce blocks
freque bl ocks_.or b-mcks.are_ allocated js _store
AR O OE BHE MREKD iR SR AP d S SHOIEH i tn
t hiehaobiderssadnding | nreheuresoubdech ockKirdddocat (odmt  are
i nfo tion -L(i fjelds, information indi.cat,in .

LR LRD obn LHERRR R e A e dggar tops of
stioreslitde agsecikatl)i 0Aswh thedt heo caheesposdrngut esoure€ource
bl.ock nunbers (that are different fromthose

IRHT nERBhy LIl O OLAE T Bnd SO G Bl Ee i Eads)example,

assi‘gnedldt eathe dirsit i ikt edekes@UeCa1dd0Cks and dded for
| ocal i zed resource bl ocks. For exanple, "1" indicates

t Hate t ReCFesaH ceP bl deiicatqy okhekd tHer remRuLSer Pdegk is

"Qlod Ndicabestihat rhhe resources bl ockni SotBRl  words, the
allocated for the user. in other words, the 10

i dehrri 3§ dlatd obon nf orheinaniof t®e nobe| engbht¢onstation is
assoel at i th identif] i .on; i ndi NG &4 -
Iocatf%ﬁgg% frgaggncy'ﬁﬁ%gtgﬂg%%ggu -blggggé hbx%?d%Fatlng
t rlarrsai s 9o delr eguaccyridi ogksoandnetitheb lentsedi nent

of the pres%%xinventi%Qgﬁ%d¥§§¥Hpedde 1SeThe cordin fo
configuration’of’ a transm ssion devi ce” 100%of FHHS g
erdrodi eentemh &d Stdost anf | ahkyptreeesand narithain ishodwscribed.

in FIG 2, d therefore descri@tions of the . . 100
confi gur ati o are®dim L2y heF e  The HARITSHISSS Bh device
deyfi cehik00embod thenenicdi sepktihstdiafifier enhef rmd has that

20 transm ssi on device of the above enbodi nents in the
shown 1in FIG. 2, and therefore descriptions of the
configuration are omitted here. The transmission device
100 of this embodiment is different from the
transmission device of the above embodiments 1in the
operations of the control information generating unit
106.

The control information generating unit 106
generates control information for the mobile stations to
which resource blocks are allcocated by the frequency
scheduling unit 104.

In this embodiment, 1locations of distributed
resource blocks and the dividing pattern are
predetermined. More specifically, which resource blocks
are to be converted into distributed resocurce 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
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operations of the control information generating unit
106. The control information generating unit 106
generates control information for the nobile stations
to 25 which resource bl ocksoare allocated by the
frequency scheduling unit 104. in this enbodi nent,

| ocations of distributed resource blocks and the

di viding pattern are predeterm ned. Mre
specdtkeal | y, which resource blocks 30 are to be

convert ed | nig. i stij puted: rosour ge bl ocks,and. WLEh. ¢

di stri buted resource bl ocks are to be di'v
hawnmseys sob- 81 stk$oat eddekeomiroed By crpraasettwal @nd three,

dependi ng. on, t he_nupber of the distribute sour "
TS Ly (T RoRRE, 8 bableel skt d Gver o8 rand 218,
nuwtber snafibet st eFbutiedtredatiece hleeeks car e dvecland is made
three, .respectively. In the exanples shown in FIGs.

PRSI SAR, 5 the Tfhei1bTS Hr'st rFBRReR rERbor cBiich each
bl @ckisrisut@deresdeptiecall oMt hi d hei diyégl onnnunmery, 21A and
in;o whi ch each distributed resource block is ,
diw%%ed.nvﬁb?Fés.WEi&F@ﬁU :218,}ﬁ9ﬁ%éF§dmmﬁ@§en%W¢ beside
| ospdized, 8 andshesidigodlril 1 b ednBRRS LLOPIANMned o

the nunbers assigned to 10 |ocalized resource bl ocks
andP R 51 7¢But easpegedr clBotksandesgésttinidlutecandresource

n W | th sent Si
A L BB BB NP PORRL BRI che s
distpidsrerd plegourge bbogkionssoffmteei desbiucale Wwiltdrks.

t he divisionIpugR%r of_.each /15 distributgd resource

bl ock, the nunber(ﬁn%ﬁ%$$i8£tégﬁgﬁﬁﬁﬁ%% bI'6Eks ~=° blocks

becomes dqudldetny it nwiitter ahe abliodatiabl enumber of each

O\ 2L PHL e eSource Bl ogl o Bt osibier 899181895 bucea

t hee s st ¢d bubedciesoupseeohbscksegall betal | oged ednumber of
allocatable distributed resource blocks. As a result,
regardless of the number of distributed resource blocks,
all of the distributed resource blocks can be allocated.
Compared with the above embodiments, this approach makes
it possible to improve radic resource allocation
efficiency.

Alternatively, the number of distributed
resource blocks may be made different from the division
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 1s 2 or 3. FIG. 22B
shows an example where the number of distributed
resource blocks is 5 and the division number of each
distributed resource block is 5. In FIGs. 2ZA and 22B,
numbers written in localized RBs and beside distributed

RBs represent the numbers assigned to localized resource
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20 Conpared with the above enbodi ments, this approach

makes it possible to inprove radi o resource

all ocation efficiency. Alternatively, the nunber of

di stributed resource blocks-3mmy be nade different

fromthe division 25 nunber of each distributed

resource block. FIG 22A shows an exanple where the

nunber of distributed resource blocks is 5 and the
divistbn ramberdisofrigavtedi sesicburced bPésolree bEspRcisvely,

2 glrl(] n@bgﬁ%zarl%q,%% %ngéar@ﬂlg mer%g§§glémerﬁ9§/sical

di stri resource s is 5 and th ivisSio
nuhbeat obneach tdestesbutee bé@@msce block is 5. In

FI Gs. 22A and, 2 §% nond LELSN 'r?ﬁ889' LZed BB s by

and besi de distr] s represent 8 “number §
aaﬁmgﬂeﬂleodhamdhhgedameeauscmakak ﬂﬂ(pﬁesznmb to make the
di stribute ocks, res

et DERC 605G Ry D FEAne hgaRipal with the

| ogatbonso of at heckespuecaibkecksted Wedictg ol sdrddus ed
resource blocks by 5 nultiple dividin patterns makes |
it possible Yo% hake 3he SHFBERE difsti%But e@t  assigning

resQun €er bEocksni deplkiscalr Wid i s henypdeber «f 1ocalized and
al l ocatabl e distributed resource bl ocks. Next, an

exehdt BFYURRE hEE SOLTESS i HE | deAEiSEIrd®ECory todeseberence

sef b abrpunbei g EHrbB%H'Qé%d and 10 distri buted
resource blocks I's déescribed with reference to FIGs.

21A thr ough 22BilaBer hanbrusbergear @ sasigingared separately to
Se ?&9 f% res% %k! eqvf éﬁgrchﬁlo%hﬁs ured resource

di’s r ésour ce bloc e Ioca zed
r esbocke. bTockhe QecbéhZ@@Mma&@dﬁtﬁﬂhﬂaﬁ&sgnedrS&bhnumbers

Do LIgaPuIREnS HO%hooting g, PYRLSal, | obRAl 15,80 e
nusihes Sca To tll‘m@achlsirrs bubed tmesoureeobloeks blserisaal become
nuj@errl‘glgart w1 | gnegese earrlaatlel }{rumbers. To the distributed
resource blocks, serial numbers are assigned separately
from those of the localized resource blocks according to
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
consecutive, it 1is 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
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 toe a case where serial numbers are first



10

15

20

fromthose of the |ocalized resource bl ocks according

to 10 the dividing pattern of the distributed resource

bl ocks. By assigning serial nunbers separately to

di stributed resource bl ocks .and | ocalized resource

bl ocks and by allocating resource bl ocks such that the

serial nunbers of the allocated resource bl ocks becone

25 consecutive, it is possible to reduce the nunber of

com$sb@nbdtstuseddiatrepotedaHnaHﬂdnneinbbpnasiomndvlthen

exa | e of thi ﬁhod 'S descrlb ater. Thi s et hod
%?%ﬁ? é si? ra ﬁﬁ%bgFgoygce ré@ bl ocks may

also be appl redthora case a&tﬁmmmmayubéraﬁﬁrie@ wheredless

ser nunber s rst assigned to Io?all

fi
res ur%%eBW%Ekst %d ?h%hséggl gneliPEh  af st FRblt edtStributed

r es@siseechdl BTksk Absgreﬂbtérm&hb@d dray,dre p@pmue-mhltrmd
a case where _serial nunbers are first -31- aSS|gned

di stribut ed ¥88bur c?’hl o RETHE Then "e4s$i%ned t o asslgning

| oc@dhzed: cgs0UnCechhesksor Fuséhen) thispaREhodoMmYobg1ized
applied regardl ess of whether the division nunber of

eabPSALEER| bhteakss pasoufdetBlIdAIE e prReTBiesdi nedHogks 1s
note predstgr pjined. Nextenan %enpk@gy 'E%tpbo’éh%ugh 24B. In

assigning identification codes or serial nunbersS to
| ocEF$ zed3Ar sspred b?iﬂcﬁ:,ksmam}demﬁswwmteeld ireseexel zed RBs

bl 2

Cehon Sad L A0SR R R M CCrt a6 B pars  numbers

mxa$$3@ned [tocal bzed iRBs! .aaﬂohesédékﬁeM5|bmtbddEBSributed
tt nb d t d

LS BT ot BB lod, R TS LERPULES anove

an@h@unhagSrwpmb@entabpng51tbe Rascaepsesenif phyel cabsource

cations of the resource 15 blocks. In this nethod,
unbers to be assigne to localized resource
g?f-? X% unb b d I lized

bl ocks are prgdehesniRachcds S¥@Mal numbers to be assigned
to localized resocurce blocks are predetermined as shown
in FIG. 23A. Similarly, serial numbers to be assigned to
distributed rescurce blocks are predetermined as shown
in FIG. 23B. FIG. 23B shows an example where the
division number of each resocurce block is 2.

In this case, the physical locations of
resource blocks to be wused as distributed resource
blocks are determined based on the number of the
distributed resource blocks. For example, when the
number of distributed resource Dblocks 1is 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
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
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in FIG 23A. Simlarly, serial nunbers to be assigned

to distributed resource bl ocks are predeterm ned as

shown 20 in FIG 23B. FIG 23B shows an exanpl e where

the division nunber of eachzpesource block is 2. In

this case, the physical |ocations of resource bl ocks

to be used as distributed resource blocks are

det erm ned based on the nunber of the 25 distributed

r éslgurice nd pcoks. clrangedadppendwhgn onherherlererthgf number of

di,stri but ed. resource bl ocks . i.s resour c | ock
e AT ey L s RuRE D biD i, T BB ier or an
t heidli stmbédut ed IGes @A eshboskan andglent Wheeat itbre number
cod 0 .and 1 e_assi gned he . respectlve

o b P B o Rk B e e Eieymagy and che
S|’¢QLW]Lslll’brFlrCﬁmbéﬁAoﬁnQaaHBdlsth@bdlt‘élddlr@@o@&fdeem&:fk is 2.
distribu%ed resource bl ocks an asskgnnent of seri al

ndnter s €65t he it ri Bt ef¥ 3¢ plidtks REYOpE  of
changed wWependi-dg oorcshephgekthe ugbero @ ifiber and the

distributed resource blocks is an even nunber or an

odth WSSt IR T 29 ShBsdantEXRIBEE WsScefe Thpfderis 1,
ofy distrd buted resource blocks is an even number and

the 5 diVvision nunber of each distributed resource

bl ock is Fllhe 2dBvsfone @3 tdeams eoWhdietrhdupgdberesource

of ed 0 | o [ dd HHHQ an
tﬁglgﬂéils?gﬁ nﬁ#%gﬁﬂgﬁgggch%ﬁistg? gd resouﬁ%e @o the
bkhcknrbdmed2reeou3ce1®LHmkahyhdwnglpmﬂkﬁms pEA and 24B

dlstrlbuted resource | ocks, and g nt of seria
nierst'o FHEPHf $t37 DUt Y ?%s%ﬁ‘?rc‘%e |%Ek§e§ﬁ8\ﬁﬁryn
FI Gs. 24A amthi4B ane jtust eXﬁﬂpieSmaﬂHodﬁy he&e dividing

chan ed as essar Thus, in the od, the
i o e e AT e P PP GE ol P ebeuARe Atsi@ment of

a%ﬁ%ﬂ | gnoRBeref tsethal ausbersuteodt hegsidd butedks are

r%ﬂ%ﬁgﬁéblggggngagg 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
station to determine the dividing pattern of the
distributed resource blocks based only on whether the
number of the distributed resource blocks 1is an even
number or an odd number.

For example, when the number of distributed
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
shown in FIG. 24A, and other rescurce blocks are used as
localized resource blocks.

As ancther example, when the number of

distributed resource blocks is 5 as shown in FIG. 25B,
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changed dependi ng on whet her the nunber of the

di stributed resource bl ocks is an even nunber or an

odd nunber. This nethod nakes it possible for a

nobile 20 station to determg-the dividing pattern of

the distributed resource bl ocks based only on whet her

the nunber of the distributed resource bl ocks is an

even nunber or an odd nunber. For exanple, when the
nmﬁmnurwedb$brkbumedh:phy&imn&CEObhotks nempegs 0, 4, 7,

fgg Tlsﬁdnlg% 25Abug§ Ource g %r%%&te§h¥§ erce blocks

are use
(ﬁéﬁdlbumbdrse@omnnbdyumkSaﬁ@dasembeeﬁ ubtﬁﬁmu@hssrlbuted

are assi ned to the distributed r sour bl ocks

acCOT WG t 0 THE Sori &°C Qﬂﬁé%ﬂ n%ﬁ? sch&hed3p number
S hoywi dyiimdh €5, s&ﬂ%eagﬁwdn rnes@ur QQBb| eeks cﬂﬂ@ezt.lsﬁésource
as _ |l ocalized resourc cks. As anot he

whetP e ftibet Sof 25 di 9?? Bé?@drreé%l&rc@e%&lo& |s 5

as shown In &, 253n _. Ier %ﬁ%fcemQEQ%ﬁs Woth  reporting
physi cal Iocatlon nunbers 0, 4 and 15 are

usteHl Q@2 Kot di BE P TBat e r 880UPRE LB §ERS 10AKd 1fu MR idped .

through 4 arﬁl?ééé@[‘ﬁ% tg; Lheidistyi buledyrEESOHIG8Kks with
bl ocks according to the serial nunber 5 assignnent

sctameEeghbwne i nSErGal24Bumgivt ot hekngeeadr cet blgrkse with
aﬁ?%ﬁ%%késsEgﬁgh'ﬁﬁhﬂéﬁ UrES %‘%%@ l@?XEtF%QOn malkes 1t
exe ary report'i ng ['ocat1on Irnformation

t poobilb Ee stat i omdudes dbscmummbr Affl geattimgl bits used to
dlstrlgutedc{eso%rce ockg.mﬁ g%%ronsecutlve §%r|a% bil
NUADETS, NSt edd 8f those?w th %epara e serléi © =
nuﬂb@ﬁﬁontOTa;meappSOStatmaq;nakes)|bp pepsiiklce te a case

#hge t he nber of con%r bits used to encode and .
571 oGati i § 1 rafi GRS (e nOBM o TSUALPOR,  mobile
Tr@@:a@mgag@ 8BYoak8§oahe appki ealqgc@l&@a@.ls wher e
allocation information for nultiple nobj
Characteristics of "all dlstrlbuted resource
blocks are essentially the same. The above method makes
it possible to assign resource Dblock numbers to
distributed resource blocks such that those numbers do
not depend on the characteristics of the distributed
resource blocks.
An exemplary method of encoding and sending
allocation information for each UE is described below.
FIG. 26 shows an example where the division
number of each distributed resource Dblock is not
predetermined. In this case, allocation information
including the division number of each distributed
resource klock 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
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stations is encoded and sent collectively.

Characteristics of all distributed resource bl ocks are
essentially the sane. The above nethod makes it

possi bl e to assign resource Hdsck nunbers to 20

di stributed resource bl ocks such that those nunbers do

not depend an the characteristics of the distributed
resource bl ocks. An exenplary nmethod of encodi ng and

sedts hylbat EdcattimmmammfoF it | oAsf orapakhedE j(docalized or

deﬁfé{?fguPSEEMLth%SgﬁH%e 6o§h9W§tQQb§%%@mf%%%ﬁ%%%cﬁlocks

the drvision nlnber each distributed resour

i s(¥aohbepr edetierstimeditdd RBss ddselisdididpatédntransmission
i nformati o i ncluding the djvisign er_-of ..eac :
di%%r?%ﬁte ere§ ﬁ?%ggblocrués §%n?u?gg?h§ﬂﬁﬁﬁflegllocatlon
st atfonmaBfolheéAbasgnstiatindo reendeomalicocatacdn RB) . The base
information that includes.the iD (Assigned -1 D), of
T T e e n e B e b ot FRECRFBEREY e Phafbcataon
al 1otatesd; iohnbeppabienyi ndi ealdhn® fhetdearodoral sz8dions to
transm ssion or -34- distributed transmssion is

ap‘%”r%la %L%Eﬁf-?%@doFeSBP%Fi BUCERS, e Sits&at st

di stributed resource bl DeKs folNWtheip 0f, Dirsbiebdhedd by 12
Ras) if distributed transmssion is to be applied, :
an-Fesoutte bRBck farldcatiodn 5-hehf ok e Toht { A8 si gRedcating

i nfiorpmiion for-gach-RB). dhenbagesishati ogrsendgiserivuted
control bits representing the allocation infornmation

separasel ysioneaesh aghp il ,mobi T eist sieond el Wwhi chocalized
di I . L €S0 e hl-ocks.; are_all d. & UE- |

iS?E%%gﬁégghéﬁe,g%@preé%nteﬁgbys?fcq%g%gité? in Eﬁ%E&lbUted
fietan$orssheni nf Gametd ononnditdat | ngumbhet herf  distributed

| ocal iz transni ssign or distributed transmssion is ..
it 665 CR oPEPERaR o ApPhie | bRk Fuq P ATl nien
antoddlirsdspesbhired babctisstarebutedrettreaahsimssi hstributed

Baﬁggogpcéhebﬂ%gﬁ%r OgngisgkgbUt§¥Lision number of each
distributed resource block. The “Assigned information
for each RB” field stores information indicating
distributed resource blocks and information indicating
locations of allocated distributed resocurce blocks.

Using tree based allocation information (see,
for example, 3GPP, R1-061308, NEC, “Resource Allocation
Signaling for E-UTRA”, May 2006) described below makes
it possible to reduce the amount of resource block
allocation information that indicates allocated
distributed rescurce blocks by a range of consecutive
serial numbers assigned to the distributed resource
blocks. For example, when the number of resource blocks
is 16, the required number of bits is log;(l6x17/2)=7.

Another exemplary method of encoding and
sending allocation information for each UE is described

below.
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15 resource bl ocks, the nobile station can determ ne

which localized resource blocks are converted into

di stributed resource blocks and the division nunber

of each distributed resourcegshl ock. The "Assi gned

information for each RB" field stores infornation

i ndicating 20 distributed resource ol ocks and

information indicating |ocations of allocated

di stributed FESOURCTE bh@wksan.Uekagpﬂeeedba&edthe division

allo atlon i.nf ornati o

R ft\IEC an%Resoglté %Aﬁeo%atfgﬁ ugFSn?rglﬁé:]? ortS not

UlRAde ﬁéwmf@@@) descriched belew wahmﬂodﬁtudnposz@tﬂation
mount, of resource bl ock all ocation

to reduce the
| R thAE | RGeS al FORATEd O stADut ditstributed

r esoilcec bl 9TkSk bysaseangeootheonspeuti ke atsemn.al
nunmbers assigned to the distributed resource bl ock

For exanpl e, T¥theR2ERe SHAHIST of SRES 0Grd® BITdHs %@f?gmatlon
16;ndthe requidesd nupbertof Q¢§§1¢§ea09@ﬁlﬁﬁﬂ7/gi ’a mobile

Anot her exenpl ary nethod of encoding and sending
al$totaten itef or WALFBN oS @aede UEDI®descr pbed allocated,
l“ié%%rmayloflg%d@%a@bﬁﬁswﬁ@tﬁé§wﬁl%é@yyéat€¥% smission or
di viston nunber of each distributed resource block 1s
noilstplrzekdtet@qlm fednsii stshion case, apdmwlcadon (Localized or

0 ncludi,ng.the_diyvisio u h
LT a1 000, OBl U IDBE Ob SREN resouze
stialto oins 'mnadtﬁmbuﬂeﬂi(mﬁ sdmdsSabhocaypem |mformm$tnﬁbuted
that includes the ID Bgned UE- of .a nobi £ c
st Fon 1 O WAt ch *resouf ce”bl ockE %% al | dedted, 'Fatormation
| nifrod Yo t Dy | dieaatd Mgt whetherbdocalf Z60st FABSABSS| Bsource
or 10 dlstrlbuted transm ssion i s agglled (Locallzed

orP1 9% %% riHutBdPIda & IIF t §PeSBENdISTABut id resource

r asikiee a1blbeeks oD shebbukedoRB méls;%roéut ¥YR€orkfation for

distributed transmission is to be a ,

i iFthat if6n - 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
bits. In the field for the information indicating
whether localized transmission or distributed

transmission 1is applied, for example, “0” 1is specified
for 1localized transmission and “1” 1s specified for
distributed transmission. In the “Distributed RB
division type” field, for example, “0” is specified when
the number of distributed resocurce blocks 1is an even
number and “1” 1is specified when the number of
distributed resource blocks 1s an odd number. With the
division type, the mobile station can determine the
dividing pattern of distributed resource Dblocks and

serial numbers of the distributed resource blocks.
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i ndi cati ng whet her the nunber of distributed resource

15 bl ocks is an odd nunber or an even nunber, and

resource block allocation information (Assigned
information for each RB). Theg_base station sends

control bits representing the allocation information
separately to each of the nobile stations to which

di stributed 20 resource bl ocks are allocated. The

UE-ID is, fcﬂh@xaﬁpbegnmebrbséurmdtbyn Hidrs. edoht RB” field
field for t.h rnatlon i ndi atlng

| oot | Sd §E§WF%§f%h o%ngﬁggrﬁgﬁteddlfggﬁgﬁ$§glonre%ource
appléoekls &o0d exaopherid” inslispedinfy dbf fars of allocated
Io alized transm ssion ﬁ?g "1" is specified for

bR e r BRE R ESPoRl°FKSthe "Distri buted RB

dl Vi si on tyrms fdesdribes exappke, Wings specifiwese based
when the nunber of distributed resource blocks js an

eVEN ORISR ARECT™AF $O8pEERFradSRnelt tde THufberl ofP3Bsible

disd ri bageder esRHEr cemBligeks Jirs %@é@ﬂ%d&“ﬂﬁﬂocwvt@li@@atlon
di vision type, the nobile station can determne the

di V1 e Fiee e er ntBRtdi SEPFBGEEE S esUrl@E BBt Kks @htributed

Sefé@éuf‘é‘@b@léc% bheadighpibytied JR3QUCE bl QCKSa 1 numbers
-36- The "Assi gned |nfornat|on for each RB" field

staﬂ@sqma!ri ot@rath@ndrlﬁ@mémtﬁgl cne§t0rurmﬁ ézjlq@@url?:cer example,

‘ﬁgcategg gﬁH% P”ré@gh%éé' o 59t1§ ig the required

Fesource ‘descri
abmmoezusmflgaima isebo@ﬁ&le@lwi oeation i nformation

described b makes in ssi bl e 0 reduce the
et o AR Sk nBIRT D! et Sod POUES KB qdiqs  and
| nedreadies all oeatedndiistfornstechn respuegehbliackis byedcribed

nge of consecutive serial nunbers 10 assigned to the
di®tr9%ut ed resource bl ocks. For exanple, when the

nunber of resotir cesbl ggkssi sinlbexhhgleequided tAYNDEIvision

of bits is IogZ(I6xI7/2) =7. _
number ot each distributed resource block is
predetermined.

In this case, the same predetermined division
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.

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
distributed transmission 1is applied (Localized or
Distributed), and resource block allocation information
(Assigned 1information 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.
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Anot her exenpl ary net hod of encodi ng and sending

all ocation information for each UE is described 15

bel ow, FIG 28 shows an exanpl e where the division

nunber of each distributed rggource block is

predetermned. In this case, the sane predeterm ned
division 20 nunber may be applied to all distributed
resource bl ocks as shown in FIG 24A or two or nore
division nurbet sURay D bes appbre¢xegrtlito drspribanedd by 12

qeaul ce P&chﬁ an%Q?S“ flo Fwﬁe 2%.ikg&%hat Inc}n%lcatlng

sta%lon sends "al'l ocation information
t hehrdthdAssi giveth UE2¢dD) oftmamuhi$eiostation to ahsthibuted

source bl ocks are allocated, —infs g tlon »nq]cagégglfled
~di's

mﬁ% fer Tocalli ze t#)nsn133|on or
t rizmsmisgiadn dexd applarechi(dsoical | zed! or‘l”D| $Br| bpéed;f;ed for

resqurce. bl ock allocation information 30 (Assigned. .
T Rt BrT of CGAERRB) E7Tha Thask &t BABR Ssedy Lrvision
CCrnInIik@ér bi tcsfrepéasﬂntl Ag sthe baltkacat u@souxm‘eor nra@i@@k is
se an$teliéﬁ ach of the nobile stations to '
R

our &bl ockE ar€e§PP6E§tedblO§¥ T%%locatlon

Uaﬂﬁbﬁrﬁatf&{ exanptes ré £Ppiesentied byrde. tidsd latb&ation
field for the information indicating whether

| odH] 9 ERRE ¢ ans RPSSiies dor RE3ERi bePed the anskitdsilon pembers
appld gehed o £XAMRS pi@ed S reRBGI edbéoE% lggal 4288y iped

transm ssion and is specified for istrib
t s ssifmrenase t ios éXénpl 3Bt hersw@obmlenuﬁbetlgﬁ can

eagh Al st ld b“cgfed T %%t@ gk 5?1085%9@ e££’k889ceanglocks

t he resource ock "al'l'ocat1 on or nat

r eprsesentredy byn t rlee basedbabbdcaﬂﬂonalﬁonntoﬁwEMaM1on
obt ai ned based on _the.seri al nber s ne o]
dlstrlbutedﬁfesourcgmgldckgsas d%scrlﬁbdgi@ c&é 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
resource blocks based only on the serial numbers 2, 3,
and 4.

Next, an exemplary method of reporting
allocatinn information using the tree based allocation
information is described.

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, 1,
and 2 are allocated to a mobile station.

In a method using the tree based allocation
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
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wth reference to FIG 23B. The nobile station can
deternine the | ocations of allocated resource bl ocks

based only on the tree based allocation informtion.

15 For exanple, as shown in-EBG 29, when the nunber

of resource blocks is 6 and distributed resource

bl ocks with consecutive serial numbers 2, 3, and 4 are
allocated to a nobile station, the npbile station can
detesrarimee thkeodlosat i ons of the all ocated distributed

20 resource Ck&mgg§egfo?kéu9g tggc%ggbéj QQFQ§§EH23 tree
3, and 4. an” exenpl ar £ho orti1 ng
Mdhnxnidﬁpémdsrnatm@@ mmmnyntmﬁtreeobasedb&dGM&ﬂdxn1thls
i nfor tlon |s descri bed, .25 .1 n_the npl e. shown

FIG2"30, Ghe aggmkgg ?ﬁatd%ﬁ%rnﬁﬁg%? 0 eré%%ﬁ céDlOCkS)'
mspﬁﬁiﬂfbiihﬁﬁ ﬂhsthhﬁbb&doﬂ%ﬁﬁgwﬁmsbheckSSwmyhto form a
consecutive s ers O allocated to

o 16t oh | AR CREE RO AR g Cete o6, d6 DRI Tod by 3

aldneationx @0+information, a tree chart as shown in
FIG 31 is used. The base station reports the nunber
(in this examfieeiorap \thg aNTOeTer Séct PoRSofNEFRESATY tO

0@%§¥@§wdt@90u£881b§%%m‘HlﬂJEéﬁid§t1ﬁﬁgrh§§ﬁo§eﬂéing the
nunbers of allocated -38- resource bl ocks. The numb

oft fegylrase herkbkearyi ¢ fofarmatier lehapo: epeRys) 6%

t he nunber sour ocC in exampl e, :
nunber of d?itr?bute fgéouhéggbltg%%§. A 4 dffocation
specﬁdnwllqn mhéeaumﬁerpo‘sSﬁbgare@oneeelslsarytluee foomnt of

art N reso bloc er esent
Sro%erocfgr]mlba qi N+af)]702c er ef'¢ or%orﬁaﬁ{]e (%brrb%?g of me? grates
ned@mﬂﬂgedochﬁXpﬁ&mtd@sa@mwmﬂdamkﬂ@dhmabwona range of
|nfornat|on usi ng.t?e 10 tree based %Iloca%h
i FOHET o § s SPEG3ENITRS Y 2) assigne

resource blocks.

distributed

The present international application claims
priority from Japanese Patent Application No. 2006-03174Z
filed on February 8, 2006, Japanese Patent Application No.
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 herepby incorporated herein

by reference.

INDUSTRIAL APPLICABILITY

A transmission device and a transmission
method according to embodiments of the present invention

may be applied to a wireless communication system.
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Thus, using the tree based allocation information
makes it possible to reduce the anount of resource

bl ock allocation information that indicates allocated
di stributed resource bl ocks y_-a range of 15
consecutive serial nunbers assigned to the distributed
resource bl ocks. The present international application
claims priority from Japanese Patent Application No.
2006- 031742 filed on Febru&aiypI8s 2006, Japanese

Pat ent Application No. 20 2006-077820 filed on March
20, 2006, and Japanese Patent Application No.

2006- 169449 1i |Z&dt pandunes18n 2606¢cet heomemtisieg:

contents of mhl h are hereby.incorpor at ed hereln
ref erence. TR AY AﬁéEF%ﬂ%FEQTYQRJtranéﬂ%%ﬁ? TEd to

deyl e A, at&raaeh1aseen eﬁEhh@dﬁmaquhdu;Hkbcks that are
enbodi nent s of resent vention e ap

LGS Tl 58 CORRARPEGYT oRiCyereHtE 38 kD ChL S med by
t rnsME 554 O deviseem CBHRHWSHRG: 8rfregsentiuted frequency
schedullnggunlt configured to 5 allocate, to each

useroc et t RBA L rdtfieAEF IBFPOEKS T HE2 BF €°T cOROEKS | Ybscretely

frequency, salpcesrtge bl ocks phhainednbyandi viding a
system bandw dth or distributed frequency bl ocks t hat

are frequency subeBPEher blweks di sepéteghyed  to assign
d'@éﬂ%ﬁ§§léﬁ‘ thgrsystem handwi 9£quéﬁgglob§omm " the

unit igured to assign transmssion data to the

f rasicuendyu e dckseguenhe bdbsksi butced dimeruencyhé| atkscation
acgording to the allocation result; wherein the

frequency scheduling unit is 15 configured to

al l ocate thewitkséth buted fmmgqnuncﬁloekseduehng themit 1is

frqug reéog ?iéggéf gh dlsg lgg%&g %%%ﬁuency blocks
using the frequency blocks as units and to allocate sub-
blocks obtained by dividing the respective distributed

frequency blocks.

2. The transmission device as claimed in claim
1, wherein the frequency scheduling unit 1s configured
to allocate the sub-blocks obtained by dividing the
respective distributed frequency blocks 1in the time

direction.

3. The transmission device as claimed in claim
1, wherein the frequency scheduling unit 1is configured
to allocate the sub-blocks obtained by dividing the
respective distributed frequency blocks in the frequency

direction.

4. The transmission device as claimed in claim

1, further comprising:
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bl oc, ks obtained by dividing the respective

distributed frequency blocks. 20 2. The transm ssion

device as clained in claim 1, wherein the frequency

scheduling unit is configuredigpto allocate the

sub- bl ocks obtained by dividing the respecti-*e

di stributed frequency blocks in the tinme direction.

25 3. The transmi ssion device as clainmed in claim 1,

wherei n the &nequencyosxthedul i ngrafmid i s dedefingunried; unit

to_alLocate .th | ocks obt ai ne Lvidin

¢ CSFRELRRLEd: CFpT baTea TS Educhty B SORGTIHPL hedcie® of the

freau@nechSObU¢¢bst|un1 the Tﬁestmamamm$5|ﬁmeQaeh@@ ablocks
aimed in c furthe i.n 40- an

I FHEEE I BR FarPOtaBhar HEnMag Las B ir ed t o

det er mi ne anwhaékecati ame atf@e@tﬁelﬁnﬂ? fst@@ldi@rl(i)hdﬂ 0gkSt is

to the distributed frequency bl ocks based

condit f 9HE=0f thobPa I8t é‘(ﬂeoﬁélrr?%ear]e}r%i‘%o@ reghefcgt the

schedyhtngyuBilbcks ONEhJURedtk9paRARgE g GHY ePlocks at
allocation ratio of the frequency blocks to the

di RfeipbeenireequehtebraéRs aPaspredePBrni ke  determined
|nggig@g§lg§sggtgg the determned allocation ratio.

The transm ssion device as clained in claim 1,
further conpr|S|ng a control information generating

uni t Co”f'g ﬁh%otggﬂé&ﬁ%%1&%”34Jﬂéé“é§kﬁf£ 8¢ in claim

i ndi cating ocations of the frequency
thb,sﬁbrbhecksompcmsdngg to the nunber of the

sub- bl ocks agd tgx¥%§n%yateiggg£&g£llnfor%%ﬂé¥gtlng anit
i ndicating eTther

configured to generate identification codes indicating
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
identification codes; and

a reporting unit configured to report the

contreol information.

6. The transmission device as claimed in claim
5, wherein the control information generating unit is
configured to generate the control information including
the number of the identification c¢odes, information
identifying all mobile stations to which either the
frequency blocks or the sub-blocks are to be allocated,
and 1information indicating the correspondence between

the identification codes and the mobile stations.

7. The transmission device as claimed in claim
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frequency bl ocks or the sub-blocks that are to be

all ocated to a nobile station based on the 20
identification codes; and a reporting unit configured

to report the control inforpgation. 6. The

transm ssion device as clainmed in claim 25 5, wherein

the control information generating unit is configured

to generate the control information including the
nunbewhe&eﬁhe1ﬂﬂentbht&aﬂjohnﬁodmstibnf@mn%&ﬁaﬁﬁng unit is

identifying,all nobile stations to ei t
TR B oeRsTOReE REE S BB EDOERE oy & ks HRAt Lo "fneluding
aldrocatrathbe30 aml rﬁﬁgnrnuennnﬂﬂahtzﬁmrmpddms information
co ondence betwe the identificatio des

Iﬁé {% ¥9%ﬂa1?on?O%?leTh§§%EﬂﬁﬂnsE?on gé€ ce%ﬁ?her the
C|@é’@ﬁerﬁc€ycﬂ3§bﬂks4&r $haheneim ddes copkr @b be allocated,
i nformati on generating unit is configured to generate

t R oR AT G et PeR CirhdPddi RGeS t Pt AefberdeRcehedetween

| dgnd | fd&at{ PNcLO0es, cbAELT ARk ORe hEBAY kf )élteel%n
nobi I e station to which either the 5 frequency bl ocks

or the sub-blocks are to be allocated, and

i nf or mat i on ndm@twgngﬁeﬁg%ﬁeae@neen%% betyeRty theciain

identification codes and nobi | e station.
t ransfisstion device as clainmed in claim 10 5, wherein

the frequency, Dl ofgégo Hcty dioStIIé b“%ﬁg fHEAUERCY: ributed

bl ocks are assigne i ndi'cat'ing
coﬁn&qunnuyrupﬂamkﬂn anrs; theidhetdri boted freduemtyng their
bl ocks are oned apart fromeach other by a

Siti
nurber® %ﬁonq¥%%u§ tbrdtks determ ned based on a

di vision nunires; anddhiewentrol firebemati on blocks are
generatlng unit is caonfigured to aSS|gn |nfornat|on

IﬁﬂFga%QRtheapart from™ each a number of
frequency blocks determined based on a division number;

and

the control information generating unit is
configured to assian information indicating the
corresponding locations as identification information to
the frequency Dblocks and tc assign information
indicating the corresponding locations to the
distributed frequency Dblocks based on the codes

indicating the locations and the division number.

9. 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 &ll mocbile stations,
information associlated with the identification
information of the 7respective mobile staticns and
indicating whether the frequency blocks or the sub-

blocks are to be allcocated, and informaticn indicating
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20 corresponding |l ocations as identification

information to the frequency bl ocks and to assign
information indicating the corresponding |locations to

the distributed frequency blsgcks based on the codes

i ndicating the |locations and the division nunber. 25

9. The transm ssion device as clained in claim 6,

wherein the control information generating unit is

comnfe gucedIEBpgedenaEe tlees weemt r alhd nfigtemtibhcation codes

i ncl udin tification_inf ti I '
StH T BESa6 FAFof RGEroR. Ss80ci Aed W TG DIOCkE and the
| denth+h1caks orend nftdraratiiden tatf itdee wces pectfiorenatdleid eof  the

stati ons, and ndlcaté ? whet her the frequency bl ocks
or THRSSubY bIIn%%kéeaF 6°B&-al | ocat ed, and

information indicating -42- the correspondence betvveen

the identifi t| on%codes i ndi cating the |ocati ons_o .
t he frequencsyE bl ockS ahdPEHBLSSHBl bl OEKsCEand3FheC afhed sn

i dendihi gat vparknhokpRt icom tafo It her FdesRecd Vge®bit eng unit
stations. 'S 10. The transm ssion device as clained in
cldf m gon%gPéFﬁ t H® coFRRdT2 T Af oFRAL i &p% at%%ﬁomatlon

l“Hﬁcl&élﬁgniﬁQHE?g1L9t9%ﬂeﬁ%@%ﬂﬂg%ﬂaﬁnﬁfﬂa mobile statlon,
information including identification information of

nomi@rr@@ewr@n BEFsqtiortred i on waddoci ated VVI thd@h‘elflcatlon
[ r el f n

|n cat#%g% eO EBQ ﬁ%ﬁreq%‘éﬁfgg ’F%QLS or t é@{‘ng fhether

sutthebl oﬁksqaeIeCYO béocabl ocat edheandumflorawts onere to Dbe

i ndj atl ng t he n§orrespondence . | Cflhca nqtgca?|corre?pondence

i dent |ca<f110n codes “ridicati ne ONs™ 0
th@etf\n@@zuencwhé)l ockc$eranﬁfihet5ub bl océssandintiheating the

tificat i nf t f th bi | t
A TIGHHTSSi B hBENGd CHIGRS Te NG S At atioyt P dakge e and

th@ﬁeaI@eﬂﬂﬂSBC@tLMﬁ f hegueAEtYon of the mobile station.

11. A transmission method where either
frequency blocks that are consecutive frequency
subcarrier Dblocks obtained by dividing a system
bandwidth or distributed frequency blocks that are
frequency subcarrier blocks discretely distributed in
the system bandwidth are alilocated to a user, the method
comprising:

a sub-block allocating step of allocating sub-
blocks obtained by dividing the respective distributed
frequency blocks that are allocated using the freguency
blocks as units:; and

a mapping step of assigning transmission data
to the frequency blocks or the distributed freguency
blocks that are allocated.

1l2z. The transmission methocd as claimed in
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20 subcarrier bl ocks obtained by dividing a system

bandwi dth or distributed frequency bl ocks that are
frequency subcarrier blocks discretely distributed in

the system bandwi dth are al Laegated to a user, the

method conprising: 25 a sub-block allocating step of

al l ocati ng sub- bl ocks obtained by dividing the

respective distributed frequency blocks that are al

| adatied U%; - whgrehe frleguenbyblbrécksldsraatiads; iandhe sub-

pi st.ep. of. .assigning t sm,Ssi 0 at .10
?%gqoucgcya%ooc&tsm tgﬁrwlcee di s%%nbﬁb:cdé J1‘rpeecgue yzcgjb‘flo%ilg the
t hatsparcet iatd ochtsadhihXed hef te@resme g Silwhoaies hoth asthe  time
ckfineqfin -43- claim 11, wherein the sub-bl ocks
al9'd¢at'edin the sub- block allocating step are
obt ai ned by dividing the respective distributed

frequency blacks jn the tine direction. 13. The .

e anet S2i or it O ad TR 19 CIATIRa 1 S giired  in
t e Siub- bl pckseakliocaired kobtbBeosub- Hleadaw@dd ogcat ithe sub-
step are ohtained by dividing the respective , |

difdtqG B uttdd FGeddihe P RIS n IR Frefueney difptding  the

difeagdd vl 411 Jhei b 8ag M 885QBnABt BOd as GlaidRd #fequency
claim 11, further conprising: an allocation ratio
detigratiiafy step of 15 determining an allocation

ratio of the frequency blocks to the distributed
frequency bl ocks based on conditions of nobile

stations; wierei ITha tthearsub-dd ook atdédrad | s stejgimed 1n
tQﬁt.current al.l.ocation ragi of the frequency bl ocks

to

Fe' %ﬁ)(ﬁ%ﬁgq?ﬁn%QPQ?%qué%éy bl ocks i s changed at
predeterm neth allocation ratio determining step of
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

distributed frequency blocks is changed al predetermined

intervals based on the determined allocation ratio.

15. The transmission method as claimed in
claim 11, further comprising:

an identification code generating step of
generating identification codes indicating locations of
the frequency blocks and the sub-blocks according to the
number ot the sub-blocks;

a control information generating step of
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
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interval s based on the determ ned allocation ratio.

15. The transm ssion nethod as clained in claim11,
further conprising: 25 an identification code

generating step of generati-Aag-i dentification codes
indicating |ocations of the frequency bl ocks and the
sub- bl ocks according to the nunber of the sub-bl ocks;

a control information generating step of 30 _
generating contFeRoitfed nettemn 9l ceepegt BRg hekh¢ hecontrol
freguency, plocks or the sub-blocks that are to be
alTocated to a nobile station based on the

identification codes; and -44- a reporting step of

reporting t co I, | on. e S -
transm ssi onhf6rr'et E%}g@ast%%%}{ng%é+§g SA%%%-(?n 1%5 V\%%a?leﬂn%d =
t hel frrequencyhdtecks and the distributed frequency

bl ocks are si gned _codes indicating their : :
correspondiﬁ%“focg v Hg?cyhe%&%ﬁ$ﬁtnf% ngﬁheﬁ%§Strlbuted

bl fooksuatey I quis t iaeredaapagheldr ooveash otdiecabyng their
nunber of requgg%Bblocks determ ned based on a

di SA %St otP g L?H°the control information

generating stiep, idifsyrmhitn i ndifealiue@dyhe blocks  are
corresponding locations is 15 assigged to the
f RGNS 81 ocRB2AE | dERT f iS4t orPt P8 Br nBYi 0 afpmPer of

| A on Hndkeat Hag ethe nelr nesRoNdbAga |QGALd:NS hdmber;
assighed to the distributed frequency blocks based on
t FE'®odes indicating the |l ocations and the division

number. 20 L7, The transwlys! 9Ardenhbesods GLALPEAI LD step,

information indicating the corresponding 1locations is
assigned to the frequency blocks as identification
information and information indicating the corresponding
locations 1s assigned to the distributed frequency
blocks based on the codes indicating the locations and

the division number.

17. The transmission device as claimed in
claim 5, wherein

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
frequency blocks; and

the contrcl information generating unit is
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
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claimb5, wherein the frequency bl ocks and the

distributed frequency bl ocks are assi gned codes

indicating their 25 corresponding |ocations; the
identification codes of the_gugb-blocks are

predet erm ned based on the nunber of the distributed
frequency bl ocks; and the control information

generating unit is 30 configured to generate the

cartte ol fredoemay i onlonkbudbmg theentsivo-ddtdaks are to be

gQ£%rm%|(ﬁkmt%ﬁennguggn%f?fkonthé'ﬁ r§¥¥l§d¥€d fg%%uency

ssoci a he | cation ormat1 on of
mMﬂd¢k$xahhdnuhﬁilﬂdntafungtmbetmadeﬁBefth@e sub-blocks

enc | ocks.,or t sub- bl ock re to be
alﬁ‘o goa‘? e%lP?%aet%%n%%r&&? ?’ﬁ%lgl st'S ut8d frequency
bl ocks, and the identification codes of the sub bl ocks

to be aIIoce{ dt the nobi |l e station. .
e ser ot €0 e he T IO ofarPeds atnerbeimed in

the ddent] f iwat+&m codes of the sub-blocks are
predetern1ned differently according to whether the

.0 nunbertid %@@PH%§%??Bh?%dCPF§§u€ﬁeﬁjﬁid%%% floghs are
o%ﬁedBHQEﬁlﬂédand@Y%@r@H@@?r ANt £ONtROl yhether the

i nformation generating unit configured to generate
t Heidat r oIF | plRer rﬁtamhwmmdﬁﬁgquteﬁ@y deheFkEcats oan odd

|qhﬁﬁﬁgghgpw§§hé?§%n? grstghaon 15 t he |nfornat|on

assocl at tlflcatlon i nformati on of the
mobi | e statHdneamanmbknuln@pmm&mimm q¢metaEQMencynit is

blocK@ Jré& ndlg ?é?c%s % 8 %%P%rol qé%%qp including

in i'ng mhe er The nu
drEHaw bdbedlﬁne@memny bhﬁokmatﬁoan<mﬂdtm@nbmbbmneans€@tlon

e%%&anuyg§étm ng%hesggggﬂggeéulon Od%%eOf ! ent1§ﬁcatlon
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 1s an odd number or an
even number, and the identification codes of the sub-

blocks to be allocated to the mobile station.

19. The transmission device as claimed 1in
claim 5, wherein

the frequency Dblocks and the distributed
frequency Dblocks are assigned codes indicating their
corresponding locations;

the identification codes of the sub-blocks are
predetermined based on the number of the distributed
frequency blocks; and

when the number of the distributed frequency
blocks is predetermined, the control information

generating unit 1is configured to generate the control



bl ocks to be allocated to the nobile station. 19. The
transm ssion device as clainmed in claimwherein 2d
the frequency bl ocks and the distributed frequency
bl ocks are assigned codes indigcating their
correspondi ng | ocations; the identification codes of
t he sub-bl ocks are predeterm ned based on the nunber
of the distributed 90 frequency bl ocks; and when the
numbderrogft tdre  dirstliridiuteed 1 'ﬁneeldpiefriwtimrocligfiogmation of a
pre etermn the contr ornat i ge ti

qjls con%%ﬁﬁ%ﬁfto gé%ﬁééq %ﬁz cmﬁ Q&%@ With  the
|rﬁdﬁnumﬁxnatimmLumnﬁprmﬁﬂmaﬁ|cﬂi|mhe|nmobmﬁE|oatat1an and

e station i on SSOC|ated th the _
|d%ﬁi|?|c%ﬂ?kn¥q%ﬁ IWHQ% on HENObi PeCSt St i F ahd® SU°
5 |mmdnﬂsrﬁxame®hbe aheOﬁaeqdenemdbbmé«idﬂnﬂﬂﬁicaﬁnéh codes

bIo are t e all ocated nd the identification

i St Do) Se S BA%at PR ko elhen MERy Lan g Lon.
statlon 20. The transm ssion device as clained in
claim17, wherein when the sub-bl ocks with consecutive

10 identificdti on"odes AT LT T %at P YoCE he? frobfaimed  in

statdQn, 171 heyneadol wh&h OkNRE | O geNeERE | B t¥NidohSecutive
configured to generate a val ue based on tree based

10 r dsiridel igta okt i @pdes are allocated to the mobile station,

the control information generating unit is configured to

generate a value based on tree based resource allocation.





