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The present invention relates to the technical *'¥®i5& d —

of radi o communi cation. Mire specifically, th .
present invention relates to a transm ssion aﬁWWNH“WW“WMM"
and a transm ssi on net HEISEBI AUSEONN a comruni catl on
10 system for scheduling packets on a downlink,  "00002%
BACKGROUND ART In the third generation conmuni cati on
SChERANSMYPETaN VA F MIR2OWE (ANDemMRRN SMak Sl | eETHOD
Tel ecomruni cati ons-2000), the information transm ssion
rate higher than 2 Mops is inplenented with use of 5
TEEANIcRyuei@Lband in the downlink. In the | M-2000,

t he [ngle-carrier, type, \WCDVA (W deband- ). schene

0 TR TR hadYSR: LRI AEEER & NoUhPals S anga 1
£2@ 1chappel a@idh Ngpmaciein®a t ABQ .( AM®rat speRepeatally, the
., scheng for packets in the MAC | ayer, fast

Request
Pﬁ&%@e‘?t)%é‘ﬂeedhﬂﬂa, T YERelS & et EAPISRAUSEBR BASPPAratus

apld gh SpeedmiPynbinkHackat fAGCesse iih o debmk@nication
achi eve _higher  transm ssion rates and quality. For
sahe4RIT ef CRorm Pt et 1753 R GHREHS 1°TedcAPERL LRE -AMC
schene, and non-patent docunent 2 describes the ARQ
schenme. FIG_1 is a schematic view illustrating the
BAGKG s A8Esumi ng that transnission power froma

base 18t alONthS reONSd ABLatlibPJeBBRAund Lats BStd FRERD
that 30 a termnal 11 closer to a base station 10 can
tyeder ¥bl ysildhlt 3060t hl I gk earat poned el het er ni nal
T%ﬁ%éﬁ%@?h%é%ﬁfbh@ejﬁ@§)?t95E09n¥%fﬁ@tiggpﬁréﬂgﬁfssion
rate higher than 2 Mbps i1s implemented with use of 5 MHz
frequency band in the downlink. In the IMT-2000, the
single-carrier type W-CDMA (Wideband-CDMA) scheme 1is
adopted. In addition, AMC (Adaptive Modulation and
channel Coding) scheme, ARQ (Automatic Repeat Request)
scheme for packets in the MAC layer, fast packet
scheduling, and others are employed for HSDPA (High Speed
Downlink Packet Access) in order to achieve higher
transmission rates and quality. For example, non-patent
document 1 describes the AMC scheme, and non-patent
document 2 describes the ARQ scheme.

FIG. 1 is a schematic view illustrating the AMC
scheme. Assuming that transmission power from a base
station is constant, in general, it 1is estimated that
a terminal 11 closer to a base station 10 can receive
signals with greater power than a terminal 12 farther
fromthe base station 10 can. Thus, since it is estimated
that the terminal 11 may have better channel conditions,

a greater modulation level and a higher coding rate are
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that the termnal 11 nmay have better channe

conditions, a greater nodul ation |evel and a hi gher
coding rate are 1 adopted. On the other hand, the
termnal 12 can receive signals with | ess power than

the termnal 11. As a result, since it is estimated

that the termnal 12 may have worse channe

conditions, a smaller nodulation level and a 5 | ower
ad@ﬁﬂ&ﬁratenatﬁeadQMKﬁdhdﬂdE ﬂhshbaﬁnﬁnnﬁk@@ﬂdﬁm'receive

mbi nat f diff t t h
E B 1 B Vo o SHEC i 1 Brene © CRARRAI Gddi nds @ Tosult,

| shatesid nd ke dihastaatpdtt ableet etriein&lghe nmp m@burmorse

represents relative bit rat int 0 case e
ATt 0 CRaT L e gt THE St B R HE e My and 2
106RSK" caad rider ghannele codbpg gt e R of "1/3". For
exanple, if M:="QPSK' and R=71/2", the bit rate of XI,

i s obfadCned. SPr?Vg%r?é? HXCPRLAE Y §°é“}i”eﬂééﬁaﬁ t%tdlt%%erent

mbidiest 1 B@ Kidheaks | Gnodheakassn t hevkal) abhhi i fSerent
More 15 specifically, conbinations betmeen di fferent

chgdnati 6RdSeherdS &ind the EBGi g +aBEL adRP df fPdrfentthe

rAh8sti R cahhve Y r £bannel ﬁ%?&%%ﬁ%*%?feégﬂé§dln the
inalisting table, "and the nodul ati on schenes and

catsreos Ahe Bidnged e dependid§ endelretbisamasiulsahieni scheme
n & The 204 t t h gl «state

ofigeiots The Sk 2Rl ont Lup ale g hananl Siake <o
enxsamgpeealnlfy I‘SFFQIESKgnahd R lrvtiér,f etlenc@l;toweataatqfo)x 1.5

%n%@é\lgn%fd a rﬁ?eggﬁgra n@légrlzl @s 3a ' Se gl hgt the

view for explaining the 2RQ nmore accurately,

my;:lmd ARDP 1t Freet dyilsy i ¢ haROeschéine i‘reliaalviathﬁiqu- More

%eeré ”ﬂr%a &&H@&H%&'l%gfbéﬂg ﬁQa modulatlon
epen

e ues t ransm ssion
sroéseuhes @fndartbe @@tdazcmgona(t@m a@ylcldqlcfmdandarmwounts

qbfec&t Sfo'é%a‘%{rﬁ i §9 Leqtly %%%%‘E@@f%ﬁ'&%”?n(é' $Psting

erre tO as C anne codi erro
uablectaud_tngInodulatlon schemes and others are changed

depending on the channel state if needed. The amount
indicative of the channel state is managed as Channel
Quality Indicator (CQI), which is typically SIR (Signal
to Interference power Ratio) and SINR of a received
signal.

FIG. 3 is a schematic view for explaining the ARQ
(more accurately, hybrid ARQ). The hybrid ARQ scheme is
a technique derived from a combination of the ARQ scheme
of regquesting retransmission of packets depending on
results of error detection (CRC: Cyclic Redundancy Check)
and some error correction coding scheme (also referred
to as channel coding) for error correction. As
illustrated, a CRC bit is added to a transmission data
sequence S1), and the résulting signal is sent after
completion of error correction encoding (S2). In

response to receipt of the signal, error correction
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illustrated, a CRC bit is added to a transm ssion data
sequence Si), and the resulting signal is sent after
conpl etion of error correction encoding (S2). In
response to receipt of the signal, error correction 2
decoding (alsc referred to as "channel decoding”) is
carried out (S3; , and error detection is carried out
(S4). If sonme error is detected, retransm ssion of

dbfg%d)ﬁ@Aégeg a1:s|8c r@a@@&gﬁhtgfgﬁ%4t‘fmh fh bl rwaédud@nlg”) is

. il lustrat in there are _severa
it o (SUbh U PRI S8 GHCT LA Tn S SRRBREy Ut (84
1rekhetk idtHstr akedeitre Fd&xl, 4Ae t riRackel sBl drs sErdhérparket
.t he transnitting side to the, K receiving side, If sone

18 Mg aPeSE&hct @dtRE the2 18 ddet VIn§1&ide! Sthe pacdket

iRh st dhsear dedrand uhepnkhe are! ERRSEH SBiM heéds for such
requested. In response to the retransm ssion request,
e 3P aR4FiSt 4G g side resends the sane packet

(representipdeREmpRZ Dy afekth® PacketisRl-at83aAn rIG. 43,
exenplary nethod illustrated in FIG 4B, 15 packet P1

piag kst Pir orf t henr £iaf t ERfg tshafesTa HiHe 9 r 8delevity the
r¥de v hSUEerrofsi g el ecled At; §hgetRGEIYI BY the
side, the receiving side keeps the packet P1 w thout
r§isehy dnAg sitde 4 n-hespafske® &1 Hes defFransiidsing then the
rAULRL i (e 44 aSMIAdd DOSEid, T Esends s2RAde £8MEne
packet ?represented as”"P2") as the packet Pl. Then,
nefer 2 eERILETIPE R H€ Ayt at 89 packensPd Wyl egniilfiengresends
the i Ly [Iece] C it hoth rrentl

ViR BAnR? STREESRITER BE prol PRI gRes 1
one marsmi exethpdia hy doelilheod helpoedrr ot egacketEPE,. 4B,

th dul af i i.S_ | . '
I HET afy el ot Uty artE 1 Ha ore e adhald Fil) &b
regmgiViom thiederanddi tstamg sirdet ol $ hdetreateédi ag the

f%é@ivh%gs%?%STrQEei%é%%f%&%% %ﬁ&gekeeps the packet Pl
without discarding it; In response to the
retransmission request, the transmitting side resends
the same packet (represented as “P2”) as the packet P1.
Then, the receiving side generates packet P3 by combining
the previously received packet with the currently
received packet. Since the packet P3 corresponds to one
transmitted with .double the power of packet P1l, the
demodulation accuracy 1is improved.

Also in an exemplary method illustrated in FIG. 4C,
packet Pl is sent from the transmitting side to the
receiving side. If some error is detected at the
receiving side, the receiving side keeps the packet Pl
without discarding it. 1In response to the
retransmission reqﬁest, the transmitting side sends
redundancy data derived by performing certain operations
on the packet Pl as packet P2. For example, assume that

a sequence of packets such as “P1l, P1’, P1”, ...” has been
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receiving side, the receiving side keeps the packet Pl

30 without discarding it. In response to the

retransm ssion request, the transmtting side sends
redundancy data derived by perform ng certain

operations on the packet Pl as packet P2. For

exanpl e, assune that a sequence of packets such as

"P1, P1', P1", ..." has been 3 derived by encoding the

d[é&qk\eédTmye dletodech sefuepee-kés Pl edeTheedeasvaed sequence
"puncture pattern", and g di ffer Bgndlng on the

igddpiededddary afglri PMAC YRSt RE - 1T Ust r aPgy may differ

dOpd engl b eSPENSE dt & &C el i 10 alaorxawmasm sgironthe
request, the transnitting side sends P1'. %acﬁgt
llizlu%éa?i@@eu%ﬁﬁlapéuede HenEPIRR PAcket W%&P

r‘éod'@éﬁéﬂgstﬂeozﬁ)rleé(hg'é%lty rtﬁ?@'tﬂ’?gnﬁ?ﬁﬁk@ﬁlﬁ\’?tglﬁ@ sends P1’
currentl % recei ved paCket Si nce the ke as

gisn Presdse Fedunbfcy & e HRfodiuPat ESﬁeartﬁ:E?éc?a\%}ﬂqt P3 by

RendOnk AR aved. p Faky i4asPpl e r AsSIHERY ethgicadifge
rate of "the packet Pl is equal to "1/2", the coding

R eeBE Lvhe e paeRed PR Bkednes Sddied £Be Dackethdredyas

ITRSHELEBG FRIUAREAMG] keld @@Adéulatkatoen Haduthey will be
recei ving side must ~al ready know some i nformation as

H%Pmmﬁ@dcodﬁﬁgfﬂ%ﬁﬁptﬁm1§§%Q@%ﬁﬁxﬁ@@t Whgtcoding rate of
tﬁéﬁ‘géﬁgx dat & asrit ﬁuacweup@ttsa% alng'te Lof the

ast pac sche scheme is a't
paﬂbade@ﬁnbe¢mmeved@wmhehoy thhzamaﬁﬁb&ﬂnaimbylng in

'tnﬂ% gg%hl:g'ila'ﬂ‘lfaﬂgb' ' %o@mgaéﬂﬁﬂﬁee@éfﬂr%g&e@ﬁde must

annel con i on between e stati
Jlusea il yakdowas basel s f atrimat vani s tcwerm % medimgthligorithm

1 g eaop el tJ?HQQh r%c?@ﬁ@a%%eﬁndgrzﬁ aid Ie Q‘ED;J(;BuSI:ture

a User oor anne
ret t eaphed, amdlgtma%ﬁ to inprove t he throughput On

L QB hBAgk s Bhaheh £rq | BEMAND U] WO ik Ot que

achi eve user wth a I tion.
iFroensechta \thﬁtf,reguleSleX)S«Btblezatlon efflClency in

downlink. In a mobile communication environment, the
channel condition between a mobile station (user) and
a base station varies over time. In this case, even
though transmission of a large amount of data to a user
with a poor channel condition is attempted, it is hard
to improve the throughput. On the other hand, the higher
throughput would be achieved for a user with a good
channel condition. From such a viewpoint, it is possible
to improve the frequency utilization efficiency by
determining whether the channel condition is good for
each user and assigning a shared data packet in favor
of the user with the better channel condition.

FIG. 5 is a schematic diagram for explaining the
fast packet scheduling scheme. As illustrated, a shared
data packet is assigned to a user with the better channel

condition (a user associated with greater SINR) in each
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to inprove the frequency utilization efficiency by
determ ni ng whet her the channel condition is good for

each user and assigning a shared data packet in favor

30 of the user with the better channel condition. FIG

5 is a schematic diagramfor explaining the fast

packet scheduling schene. As illustrated, a shared

data packet is assigned to a user with the better

tdlannel o tcondist iidinl ¢ atuaeare dassocFatGed 6y thlgredt efocdes may
SINR) in_each. 4 tine slot. IlLlustrated in FIG_86,

03 (198 Chol iyt P bBRBEE 3 GISTF ¢ PBbs tat A AGEH SRy =SeTs
wiiah O f fesdiglserameM $ hon g Siagée tinTea s Onidfartred £ a
iin assignnent of a_ shared dat acket. In the

SHATRYr AP6a GEMBFE; codos ' 1k F16 At $Redr gL G n codes
#tlhle#m: eﬁﬁlegﬁ?r&i,OfarﬁdiVEnftg@eﬁhiﬁdmftdmés ogf fdat@ Bremes,
nmul ti pl exe or user #1 a user #2._Non-patent
td’d?:Lﬁﬁgﬂ?sleT.J%? @.rewﬁeﬂp ?Xﬁéfi%%@augéﬁd% and user
sHdamaguchi, "Synbol Rate and Mdul ation 10

Level -Control | ed Adaptive Modul ati on/ TDMA TDD System |

for HNGR B3t RBLedMFIEIEEs Bafa FRand3nisaMBRL, YERforinaga
Hang. oL #134-5144 0 ¥ ORa t&/ a M. Mba ¥t 1 £998

aNo ® meibuc %:%/ S.OLi n,a ACeosatrg?l 0 lé M

n-pat ent docunent o Jr. " an

L v ¢ br Coniut ohhe Ac ARt i VRe dlacdy 1 gEAem (BRYAGIT DL System

e B e RS R "o T hkk T TBe
TRROBLENITTO IBE- SOIVED BY4 THE VNVENFITONIN@0 fn fHiw. 1998
technieq|_fiekd. tJI:gv?Szp'ggxita Sirengrneed é&Etgiﬂﬁfn,Ogﬁg. and

speed and ‘capacity o transm ssion, an
M.utMi & leanmid wadmen isy-sR epe aitt- Rexyu be tr équi o edComtrol.

e a w.de requenc banq¥tha i n_current_syst )
Heler  RE e e PR A M da B S Sy S BB o - 12,
pradi 8-125 doaduniléft4 on, the nore adverse are the
frequency

DISCLOSURE OF INVENTION
[PROBLEM TO BE SOLVED BY THE INVENTION]

In this technical field, there is a strong need for
improved speed and capacity of radio transmission, and
in a future communication system, it may be required to
use a wider frequency band than in current systems. .
However, the wider is the frequency band is used for radio
communication, the more adverse are the frequency
selective fading effects due to multipath fading. FIG.
19 schematically shows the reception level of a signal
affected by the frequency selective fading. As
illustrated in FIG. 19A, if a relatively narrow frequency

band is used for radio transmission, the reception level

.withinthefreqﬁencybandcanbecmnsideradtobeconstant.

As illustrated in FIG. 19B, on the other hand, if a wider
frequency band is used, the reception level shows

significant frequency dependence. Hence, it may be
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sel ective fading effects due to nmultipath fading. FIG

19 schematically shows the reception |evel of a signa
affected by the frequency selective fading. As

illustrated in FIG 19A, if a relatively narrow

frequency 30 band is used for radio transm ssion, the
reception level .within the frequency band can be
considered to be constant. As illustrated in FIG
alBBnvageher ot her Hamgbovémant def sbreegleacy lkapkesty to

used, the reception_l,evel shows,sSi i ficant freguenc
e et s T a e Eioba B R B Ol B d EPHEY 1 ocks
aﬂdumppm%FAM%,sgaajamwlpaﬁkﬁﬂysthedﬁ%ﬁﬂgkﬁmz ifch
entire radi a I pto ur a reguenc 0OCKS n
CHFYSRRE. DA And DRCKDY® SchBRuRTITG § o Bagn contTols are
tfoeguepcy it oL&d bnd hencase Weh edbkesen €0kl Ol wé €er, a
5 totall carrifd out i nininugldata units, however
1a3r‘¥%r68¥‘ﬂﬁﬁae‘? of CBGRtY0IS 5F RIS B T egUitrét - appd data
tdad Bs mb sisdn SsEFN efdh €L ey By cbaeo woese. One

obj ect. of the present invention is to provide ,a ,
t r ans RS i YN 8FFaldt (4 Akl 8SEPdnsiR €81 6A Fetibd-agprovide

ENabhhB6 iGN 68l aPonal Suseauid ef £ohd WL 8¥edn method

frequency wutilization efficiency to be transmtted
SSTFP i e/t F9Nitd © b scehimih B cat A8A IS fOh WSO Badaf requency

Jtr NS ALSSI d Bf ahkin®d, tUthd R fAYOMi®k & efficiently in
conmuni cati ng opponent with a better channel . .

& BRMY HhC 2 £53 VEXRS SFOR NSA 8/IRG FTHE PROBLEFL At isrgerried
Pt SPhVE ke B £DL el PESESRY IdWSOLEOR Al RleSpetter
to atransmtter transmtting data to a conmunicating
dpponest aan@ifileetter channel condition 20 with use

of one or nore frequency bl ocks including one or nore
carrier frequencies. The transmtter includes a

PO RI ¢&IR NYOBPPNentHEeP&&BIopMUINni t eval uati ng

Chann%ln BQQicgf it%r]sf)?.rvee@%% é&%%ﬁeé}ﬁy %@%Js%n%afrtﬂvgktion

relates to a transmitter transmitting data to a
communicating opponent with a better channel condition
with use of one or more frequency blocks including one
or more carrier frequencies. The transmitter includes
a communicating opponent selection unit evaluating
channel condition for each frequency block for each of
plural_éommunicéting opponents and selecting one or more
communicating opponents from the plural communicating
opbonents, a modulation scheme determination unit
determining at least a modulation scheme depending on
the evaluated channel condition, a control channel
generation unit generating a control channel indicative
of the determined modulation scheme and one or more
fregquency blocks available for the selected
communicating opponents to receive a data channel, and
a channel transmission unit providing the selected

communicating opponents with the control channel and the
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pl ural conmuni cati ng opponents and sel ecting one or
nore 25 communi cati ng opponents fromthe plural.
comuni cating opponents, a nodul ati on schene
determination unit determining at |east a nodul ation
schene depending on the evaluated channel condition,
a control channel generation unit generating a
control channel indicative 30 of the determn ned

dardu lcdtd rome $ ahede larick dnien @rc awr éanfaeeguency hd ockbulation
S@x&%{gble for the selected comunicating opponents to
receivé a data channel, and a channel transm ssion
unit providing the selected conmunicating opponents

0 0 he 6 data channe
%3&5@@?@8% n%%cigﬁdmwgﬁﬁ]he nodul ati on schene.
[ ADVANEAGE dOFn §HE d NMIEAT @M o bi s aar djfhgthe phesent
.enbodj ment of the reseng.llnventlon d;equenc&
10MST 2 aPNen BFFRERERY ¢hhloe 2 T iPRofdd i T S5Yei@ R o e
impanswe tit iing slabaem® af o €0 £l £ 89 neppoaeat tw th a
better ,channel condition. 10 BRI EF DESCRI PTI ON OF
CB@QNRESaﬁR§9JP?EOBGQGh&ﬁﬁWéi%%ﬁF?Brcﬁﬁﬁpﬁ%uQRPQhElon
AMC schene; FIG 2 is a diagramillustrating
olary conblnatlons betmeen di fferent nodul ation

RIE iy RARANHANR| coding rates; FIG 3
is a ﬁ@”‘ﬂ'fsVéeWcﬁa‘érm%P!:abmeﬂQ fde @xplllaqn the AMC
scheme; FIG 4 is a diagramillustrating an exenplary
S(GETEAF sSi on schene; 20 FIG 5 is a diagram
i 'l ustprrd | ng E%C%ﬁdPQ?QQ%' Ylu¥%EﬁﬂEh8V%&éﬂﬂﬁhry
FIG 6 is a diagramillustrating exenplary code
qﬁﬂb}pﬁémq&ﬁf@ﬁtﬂqg@]d@§éﬁ§ent modulation schemes and

different channel coding rates;

FIG. 3 is a schematic view for explaining the hybrid
ARQ scheme;

FIG. 4 is a diagram illustrating an exemplary
transmission scheme;

FIG. 5 is a diagram illustrating reception quality
varying over time;

FIG. 6 is a diagram illustrating exemplary code
multiplexing for plural users; '

FIG. 7 is a block diagram of a transmitter according
to one embodiment of the present invention;

FIG. 8 is a diagram illustrating exemplary time
multiplexing in a radio resource assignment unit;

FIG. 9 is a -diagram illustrating exemplary
frequency multiplexing in the radio resource assignment
unit;

FIG. 10 is a diagram illustrating exemplary code
multiplexing in the radio resource assignment unit;

FIG. 11 is a diagram illustrating exemplary radio

resource assignment with use of plural freguency blocks;
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FIG 7 is a block diagramof a transmtter according

25 to one enbodi nent of the present invention; FIG 8

is a diagramillustrating exenplary tinme nultiplexing

in a radio resource assignnment unit; FIG 9 is a
diagramillustrating exenplary frequency nultipl exing

in the radio resource assignnent 30 unit; FIG 10 is

a diagramillustrating exenplary code -multiplexing in

t he r adia. riesdut seaadsiagnment i Ubuts;t r&t Gngld ityamsmission

e At L, B SRR Y RAES R B empoaiment

o@<3hé2ﬁﬂé$éhdlagw&mtibnstratlng a transmi ssi on
procedure | a base stgtlon accor

ErbodFiin L3F fffe brooBHEN TR antidn EHH CoXPIg 131Rg the

tid MERaKLs i(dh Heb caxl 8é Nk Ag dehteali .t ransm ssi on
procedure in detail; FIG 12Cis gdflomchart

expl afdiGrg RE 1tS #hshit ST bF od mﬁp¥neé&%ﬁ{nlﬁ96the

thah 6518 fil omepacdBiréor nexd @aning the
transm ssi on Brocedure in detail; 10 FIG 13 shows an

exenplEdG- t aBPe ithet ef d6Mcdt 5t of( 3)coh® ¥ of XiPifool AR Borf he

A £nbhitediofl Grotbdisra diragi@miihlustrating several
exanples for 1llustrating mapping control information

and t A& G othérshaver Ant PERIM ar dohAbilifk WiRse capntents of
&%{Sesh, ikpe EhfRa 1% 1 8- dijagramillustrating an

di ment where control information is mapped ?er
frequéncy- bl bcks 4 rflia goam pﬁ@l{ﬂnggaéalngcﬁma Fepramples

05, 390 Hisheal napcexeml st ymahotal 1484 oo
Q&@ﬂplémﬁotmsthnHE@ EDMlownlink physical channel;

FIG. 15A is a diagram illustrating an embodiment
where control informétion is mapped per frequency block
in a downlink physical channel;

FIG. 15B is a diagram illustrating an exemplary
localized FDM; _

FIG. 15C is a diagram illustrating an exemplary
distributed FDM;

FIG. 16 is a diagram illustrating an embodiment
where error detection coding is performed on control
information; _

FIG. 17 is a diagram illustrating an embodiment
where error correction coding is performed in control
information;

FIG. 18 shows an exemplary table for comparing
different transmission schemes;

FIG. 19 is a schematic diagram illustrating
exemplary fregquency selective fading:;

FIG. 20 is a flowchart (1) for explaining an
exemplary transmission procedure;

FIG. 21 is a flowchart (1)’ for explaining an



10

20

25

30

FIG 16 is a diagramillustrating an enbodi rent where

error detection coding is perforned on contro

information; 25 FIG 17 is a diagramillustrating an

enbodi nent  where error correction coding is perforned

in control information; FIG 18 shows an exenpl ary

table for conparing different transm ssion schenes;

30 FIG 19 is a schematic diagramillustrating

ef&)feaml 1Y ltlary Etrm?gmmssieirecpimee‘dad'reg; IFI G 20 is a

owcnart . Oor expl al niL.ng .an X ar D

t r anshi-Ssi o# pFSc@dqu?wﬁh"éq"El(?g ?‘% o@%ﬁ&rat”tlir)“g an

e{?%ré@ﬂégkgi rﬂﬂ%gﬁtmiﬁ&i@(fgph;?rqedmﬁfsm ssion procedure;
Is a flowhart or explalning an o

exenpFaly t4ansfi $sibhoPF ErZ?)FI &on3eEplgining an

efdeanphart, (Hanbah sexid@i prdadurs;exenpl ary

transm ssion procedure;, FIG 24 is a flowhart (2)"

for eXplCai nfhgidn @ eXeAPCEAF t r AAdmi < BneBPIG R+ BI an

Rdap 28Ty & Bahbpehardn (B Jraexpl;ai ning an

exenpl ary transm ssion procedure; 10 FIG 26 is a

f1 oveEaa- (A £6r Zexblarsi®y an (3eéxdiff apyplaining an

A ASTLSS Ay PGS AW £5n FhGo A/ghsed flowchart (2) for
explaining an exenplary transm ssion procedure; FIG
28 i sFdGF 1 onehast 3§ 1ppchadt ail Ailnd @h eXPB ledanpndr gn
el ﬁ_ﬁaéﬁfi A PLOHE fénFFQ‘oc?egdLiﬁea} flowchart (1) for
explal ning an exenplary transm ssion procedure; FIG
30 i sFEG | oddharst g 2§ lpwchaapt ailBilng @h c&rdmplaipg an
éiéﬁ?ﬂg§?(¥&gﬁgﬁ¥§gf6n procedure;

FIG. 28 is a flowchart (3) for explaining an
exemplary transmission procedure;

FIG. 29 is a flowchart (1) for explaining an
exemplary transmission procedure;

FIG. 30 is a flowchart (2) for explaining an
exemplary transmission procedure;

FIG. 31 is a flowchart (3) for explaining an
exemplary transmission procedure;

FIG. 32 is a block diagram illustrating a
transmitter according to one embodiment of the present
invention;

FIG. 33 is a diagram illustratively showing an
exemplary correspondence between different modulation
schemes and different transmission power levels;

FIG. 34 is a diagram illustratively showing an
exemplary correspondence between different MCS numbers
and different transmission power levels;

FIG. 35A is a diagram illustrating transmission
power levels of different resource blocks in case of a

conventional AMC control;

FIG. 35B is a diagram illustrating transmission
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20 FIG 31 is a flowhart (3) for explaining an

exenpl ary transm ssion procedure; FIG 32 is a block
diagramillustrating a transmtter according to one

enbodi nent of the present invention; 25 FIG 33 is a
diagramillustratively showi ng an exenplary
correspondence between different nodul ati on schenes

and different transm ssion power levels; FIG 34 is a
DDIWaO aLré*iré[LlSSblfabiW\fGﬂdj'éhﬁ%égomc@)@h@tal‘syln case of AMC
cor respondence betmeen di fferent MCS nunbers

CQETTE nE Per ST SEEaT Sk OT Bre SR FHOL 38RG500RE to an

cfirAgd Bkinlt! Ust r ahieng A4 881 i&hﬂ@nt@@\fﬁr | evel s of
di fferent resource bl ocks in case of a conventiona

AVC c8itTol 36 FEQ B5B°PEME Idi QgfamIinalst ratliStgrating an

el ANSITh S %1&@@\4\@5}11@%&@(31@! therednpes@UILEnhievable
bl ocks in case of AMC control and transm ssion power

ieoMEEd : ¥ESardMeg éné%ﬂdlér?@o%?%rﬁl%ﬁatlhécbr%géﬁte ratios;
i nventiten;, FhGi 3G | ScRenGhe@E §¢ adjrans amm i hisust £ at hag

an 5 exenplary relationship between throughputs

cxERYaBlYe 2§ AMESTEINCSRE MSSP wha Sdidflies eht
SlgnwFﬂé’n985§§7ﬁ'@§ag@é% §flb%ﬁ%§@bﬁ63@£éﬁ%§9&%m
illustrating exenplary aSS|gnnent of resource b

tR a3 sB sisst @n mcage?arﬂ»eweﬂsﬁ@ timgigisia hryego@urce blocks;
rfdansmssmn power |evels of individual resource

%icks and FIG 39 is another diagramillustrating
exenplEr§. 39 ahsnisoitdre pover gir@velisl i s Fnditvinimag xemplary

e e T Y S e RE 00T i b etar og Plocks.
assi gnment unit

LIST OF REFERENCE SYMBOLS

10: base station'

11, 12: terminal

702: radio resource assignment unit

704: inverse fast Fourier transform unit
706: guard interval insertion unit

720: common control channel processing unit
-740: shared control channel processing unit
760: shared data channel processing unit
761: packet scheduling unit

722, 742, 762: channel coding unit

724, 744, 764: data modulation unit

726, 746, 747, 766: data spreading unit
745: control information division unit

768: power control unit

BEST MODE FOR CARRYING OUT THE INVENTION

In one embodiment of the present invention, the
channel condition on each of plural communicating

opponents is evaluated for each frequency block. Based

10
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704: inverse fast Fourier transformunit 20 706:

guard interval insertion unit 720: commobn contro

channel processing unit .740: shared control channe
processing unit 760: shared data channel processing

unit 761: packet scheduling unit 25 722, 742, 762:

channel coding unit 724, 744, 764: data nodul ation

unit 726, 746, 747, 766: data spreading unit 745:
oceonthreleval arnmioon dhei siromamét ccZmd:n p@meﬁmgndgp$nents
unit 3 %ST NDDEdFOR RRYI NG QUT , THE _I NVENTIgN
35fe THboHiTTet oF %t Rd preteft 3 MVeAtienm - T he® CORthet s

dearutihi o8 dotiepacid Dig@nirkale @aEMLNE €aldl 88 anePORIINSition.

| uat h f enc bl ock. Based 10 on
TRRA A G EERG. ST ST e o RPERT e obonGAts CaFbRG the

d&deelemededambamléea_@tn & dmerkakind Stdese mdre frequency
getern1ned Tﬁ%ﬂdlg on the evaluated channe

bldGdfgi a2l Cont £ 81 SErdimef di § MNP ACeF 7

ol;ﬂyim@ht@gtt&efeﬁcéi@ber diated, npddl aHon-sehesd ML ORAE] and
nore frequency bl ocks avai |l abl e for the sel ected

ac&ﬁﬁﬁlEﬁﬁqﬁfloBB&ﬂ%ﬁ%G@olﬂaﬁQQEr@@ﬂfeahét@héhe
d@ﬂgfﬂhnﬁﬁﬁﬁe@uEH@1oﬁ datapehannel BRAU A4 A it ansmitted

accordance with the determ ned nodul ati on schene are
tor boeded l6C kAR ERY CRG Y AP @RFaétSed The modulation

sCO{EROI £at L NG QRRPNENt S THE N ai Qathscahqr@%éér number
allowed to be identified wwth a | esser nunber

ol thSltisesaptswﬂgtmgal@o@sm@?%\bﬁ@naﬁl@eheél@rerda@ aon data
T ANSHE $S1YN %fffffege&ay: As gsresildy it if.ef’gsgwg%ble to

to transmt contro |nforrrat|ontoarmb| stat1 on
trmesnici @nnyrand ifisrhattiser tepeoveld i bquetation

ed 1L 7ahlkan, el ALCLeNGY £ neAMHRLEAL LNy SYFLER 4 fat
utilization effiéiency in a communication system that
uses a wider frequency band for packet scheduling and
AMC control.

The channel coding rate may be determined depending
on the channel condition for each frequency block. Also,
a data channel and a control channel, which have been
modulated in accordance with the determined modulation
scheme and encoded at the channel coding rate, may be
provided or transmitted. The channel coding rate may be
determined for each frequency block. As a result, AMC
can be carried out for each freguency block.

From the viewpoint of control simplification; the
channel coding rate may be set to a uniform value over
plural frequency blocks. The reason is that the channel
coding rate has less influence on data transmission
efficiency than modulation level.

Reception means for receiving a transmission
reguest for data from a communicating opponent may be

provided in a transmitter, and transmission means may

11
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uses a w der frequency band for packet scheduling and

AMC control. The channel coding rate may be determ ned
depending 20 on the channel condition for each

frequency block. Also, a data channel and a contro
channel , which have been nodul ated in accordance with

the determ ned nodul ati on schene. and encoded at the
channel coding rate, may be provided or transmtted.

reer ohannel dead ng Fatse dmye beo 26 rdad s nEned Fisnedelues: .

frequency block.  As a result, AMC can be carried out
RS Babh EFrStLBAED Pl Ueka S Efori hES S PEWISE nE Coft P
redtd OkmsisHul df i ealdudst thay dwnpel raeti ngutatfe MByach
be set to a_uniformval ue over C]Elural frequency

I SEKS P CThR L PEdson /'S & &S Whier chahRaP S8bt ©odPRgCPaitE oL 1s

alkasi d @88 ifd Uened Fr&atanthansnbewi.on efficiency
t han nodul ation | evel. Reception neans for receiving a
transAFSIDIFO T BGGESOT GO R S FEBMSalOnREF AT AGT error

RPN AL IR NBinBr W dedtdit aollr @A E e madNbe provided
transm ssion neanS may 11 retransmt data in response
fior ahyetighIR8si oRRfedUiesP L. COMHeS fEL PANSTRS5NEN GTY be

pat 8 FReleSRORSenko dder rbet ransnhasi o f eduest fBYghency
carried out for each frequency block. As a result,
brlea ¢ an mioss i tome cyaEavd 01 BL5 odchf edegefibre elieh occurrence.

A SPYNGY: PLockn ; Bhfears CudEct b on: ¢Pdi-RG tnP@z@%rI Qphysical

performng error correction coding on a contro
leheeneb naay et pe bviiadd rifaf ipybcrd R0 The'ears ogbove the

' hO LN e 0 faqr. t he t
R EGr 1 o Cabh PRbtuency 10 b Lk SFrom T he ISR n
sefpa pdtiedd’ error occurrence. Anpbng control channel s

Pontrgl!gﬁgggaygﬂgggrgs@nﬁ%§glnggﬁﬁﬁgng %H“églthat a
i nformati oh on sone Tayers abové the  "physical | ayer

araynbe ic@tokngoypechiedt argogek Separanehyitable operation
inadvertently, data transmitted from the transmission
means may include an error detection code for control
information. An error detection code may be attached to
two types of control information for the physical layer

and its upper layer separately.

[First Embodiment]

Although systems adopting the OFDM (Orthogonal
Frequency Division Multiplexing) scheme in the downlink
are focused on in an embodiment presented below, the
present invention may be applied to other multicarrier
types of systems. A wide downlink frequency band may be
divided into plural freguency blocks. A single
frequency block may generally include one or more
carriers. It is assumed in this embodiment that plural
subcarriers are included in each frequency block. Such
a frequency block may be also referred to as a resource

block or a chunk. A frequency block or a chunk may be

12
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15 In order to address sone problens such as that a
comruni cati ng opponent may perform unsuitable
operation inadvertently, data transmtted fromthe
transm ssion means may include an error detection
code for control information. An error detection code
may be attached to 20 two types of control information
for the physical layer and its upper |ayer

useparad ehyd tf [ f sk sEAakodherot ]of/-\| theugh rsyséefses .
adopt | g the OFDM (Ot hogonal Fre uenc¥ Di vi si on
Mul ti PEExi ng)SReNEme itht ﬂémﬁﬁﬁﬁFnQ arzC FBEGSEP ohe one

ehb A gahedigent n gr sy &de behavént Nen .pr Q’f’fﬁ.ﬂttransmltter
i nventi on may _be applied to other nultlcarrler

7800 é)ﬁsttéf‘%lcﬁl\?mydé’%‘&\hfi?ﬁk iy eqiehey HRAG ey Cb% 2 Mobile

cOmrlfedc bRbQ P! 41y 8k off efsIeney 1 06ks. 1A Singseed®odiment,
frequency bl ock Tay generally include one or nore

bedr riter8ayl g sPReYHHRR | Ant Wit ShbeBPRERT ¢ AES -pl drfalnot
sSURGAg Il éélafrlecéﬁ uded ins each freauency Bl ecke S;U@Qtlon

a frequency bl ock y be also referred to as a
ameis@urcc:e‘anw@@kecrr rraascmmkls¢\df¢@qaé’r¢clyelbté&kh@rrealnafter

I%h?&%;an1QQQ%%P§%q U%Jr%ﬁoﬁsékgP n£r9 t@ef 700

resources. sho atransmtter 700 accor
aorr@mrecpmoqpmémobfclnhen@rles@mcemsemqotmnlth§20 a shared

g:{‘?&'l”c m?é’g F% yé’é&f’&‘h oY1 999 '”aasRQ?t%d data

i on o 5 Communi catl on system
C@easrmeebadronetsmasn@rmodt memd, abuadio rrayobteq:f.r @A glegnment

udfl 21985 2 arfxﬁ%%sse Ik g?HePtt‘?}gga transm ?"Wo&tand a

i'S assuiméd a base s i on ter
g@anﬁedne@r“ﬁdeptbpd&xengmumﬂt 706 Eik Yllustrated

|IIush%at| ortion ﬁ e 720
Commof Bt TBR OBt = Brocdiat R oMo S8 10 % ntp 54
cecondw ot schaamel e breotesdiimg umdd 746 iawrskaredmat¢ ading for

h l 760 di
SR Gme i T 1965 bn i R AR BT SRty conerol

dnmdin€04 il wdes certain information such as a base
station scramble code.

The shared control channel processing unit 740
conducts encoding, modulation and spreading for
transmitting shared control channels. A shared control
channel includes certain information such as scheduling
information for a mobile station to démodulate a shared
data channel.

The common control channel processing unit 720
includes a channel encoding unit 722, a data modulation
unit 724 and a spreading unit 726. Also, the shared
control channel_processing unit 740 includes a channel
encoding unit 742, a data modulation unit.744 and a
spreading unit 746.

The channel encoding units 722 and 742 encode
incoming signals in accordance with a certain coding

algorithmandsupplytheencodédsignals. In the channel

13
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guard interval processing unit 706 are illustrated. 15

The comon control channel processing unit 720

conducts channel encodi ng, nodul ati on and spreadi ng

for transmtting shared control channels. A shared

control channel includes certain information such as

a base station scranble code. 20 The shared contro

channel processing unit 740 conducts encodi ng,

effeid Bh goandntk spfeadergrimle, t cansM ittt Dgnshareing may be
coqirol ﬁhannels. A shared control channel includes
CO&TET hePnf or mati on such as scheduling information

for aThebid#£t st abida 4 eidemdid eke 72 shaned7425 Hledalate
.channel . The conmon control _channel processing unit

LPSPT I REI 46 2 EhaRfels ‘GiRebYi hg UM ybates gagrals. In

tedid 2t 4 Oflo dUNiatt 124 @ndta , SPadxihpne!, §26e MSPulation
the shared _control channel processing unit 740
SIGRGRes S& ChahheRESK ShR¥diPFy IAMFELPA2 Oyt dat a

nodul @hieOrs pipkh dAddy andid s s eagdhrg gt sp4@adhencoming
channel encoding units 722 and 742 encode _incom ng
sdigfral § PR hcTePRANCE Mf t Ee& e+ Afn Sédti®§S -al gori t hm

and sypl Yo if hecencoded shanaler bl shaanelndd 760

encoding units, for exanple, convolution coding may be
cegrluet edraTie dat @b aBddlidtg ohs uie s F24chaagrAy encoding,

Id&siyi?*c%oﬂ Neo egxgéaga@h U sHERLY t&.?tgvéwaq{r?@ s
signals. In 5 th ata nodul ation units, for exanple,
(goneen apdiitatd ohr sehened hsush aase QREKE paghba sl M recessing

t : i 3 ) .
B o] SBaa g Py PrEshAer, A0E eI Rt AR oPE ge data
et al ghamme| upk bcdssi ngndniat siB0eddiognducis packet

Zﬁgeg%'hie” aacsk%'é%ﬁ‘%dgﬁgﬂﬁg'uﬁﬁo }s'i‘grec%%‘i}‘éé‘tii%‘ividual
preadi ng on snare a channel' §

data items to be transmitted to one or more mobile
stations, and schedules the data transmission based on
feedback information and others supplied from the
respective mobile stations. The data to be transmitted
to the mobile stations are received from upper devices
or networks other than a base station, and are separately
stored in a transmission buffer (not shown) for the
respective mobile stations. The feedback information
includes a channel quality indicator (CQI) measured in
each mobile station, and the CQI is represented as SIR
in this embodiment. The packet scheduling unit 761
evaluates the channel condition for each mobile station
based on the channel quality indicator CQI reported from
the mobile station, and selects a mobile station(s) with
a better channel condition. As stated below, the channel
quality indicators CQIs supplied from mobile stations
are reported for each frequency block (or chunk). The
packet scheduling unit 761 determines a combination (MCS

number) of a modulation scheme and a channel coding rate
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(transmtted data) . The shared data channe

processing unit 760 includes a packet scheduling unit

761, a data nodulation unit 764 and a spreadi ng unit

766. 15 The packet scheduling unit 761 receives

individual data itens to be transmtted to one or

nore nobile stations, and schedul es the data _
transm ssion based on feedback information and others
cHuHHY 4 LenbrieNy &i&domspmkid/@tﬁnbkbassﬁﬁfwasu bilked on the
data to be transmtted 20 to the nobile sta ns are

CPECE Sred PP uhpeP H&EA CRES & et RBPRS Jer ef TORart e

rlage st abveomowmnUeare Stepahat.el E‘heStI@(ESdnltﬁnlzﬁer may be
transm ssion buffer énot shown) for the respective

dRtt5 IRl BE S Fond C eI RBEGHAAIL T 1t JriRt FoRS ThciURiesahed in

ralanne! %ﬁ%btytll'ftd'ﬁél:ﬂ%t( LAddiBasiy agni B 2% 1eadhducts
nobi |l e station, and é&ig is represented as SIR in
oPifi &2 e kBB i ﬁéﬁocrﬁéeﬁa h ehedElt FF WhpPSP§Esion based

%N@Héﬂﬁgééﬁgcﬁh§W¥ﬂrﬁQGQbE!Onfﬂﬁogﬁﬁﬁﬂgﬁ”l@ems such as
station based on the channel quality indicator CQ

sedfot t ed fnrodml@hétm%sm oM Cana usl eEt 3
r%%@éﬁsﬁ&%tél%(ébn“!'zté‘l BQngoﬁg@gogha&q@I sGprdi téé?”as

stated bel ow, the channel ual ity indicators CQs
sampm?ed indorrmebilioa stat Lbes S pefepgmmterot o hedghe 1

fHo%%%‘;{%i'xﬁ%t(QMOQhu ta 08 kf@cg%nngﬁb‘e@%lﬂ%o the

unlt termnesaco I nati on
Srﬂi@ﬁ@@ﬁdﬂobcﬁ@n&taﬁd@%ﬁmémmﬂmﬁg ar%zttefarlslmtted data

or p [ t.q t sm ssi on based on
t%héﬁ§%hgﬁ%é qua g@¥ﬂ4%§502?33§ %g?é supplied fromthe
r espeftievecmabiled setract:odnslg TthleiNCSG@n@ecomw;s bencoming

det erm ned i_n. accaor h_a | e as l, r.at .
%%9%?2% i 225 3%8 g %t sc%%g fﬁ COdl# é%‘igrlthm’
ammdwupslugmraheommqwdedlamghamsh pé@«ﬂhe channel

Jelganan ssion based, .qn {dhe fesdback Lot mLLO0 carrieq
nf or mat’i on~i t'ens suC Il
aue. MCS nunber and retransn1SS|on contr ol |nfornatlon

are S%wgiggtgsmodulatlon unit 764 modulates incoming
signals and supplies the modulated signals. 1In the data
modulationunit, for example, various types of modulation
schemes such as QPSK, 16Q0AM and 64QAM may be used.

The spreading unit 766 spreads incoming signals and
supplies the spread signals.

The radio resource assignment unit 702 multiplexes
signals spread for a common control channel, a shared
control channel and a shared data channel for output.
This multiplexing may be carried out in accordance with

any of timemultiplexing, frequencymultiplexing and code

multiplexing and any combination thereof. FIG. 8 shows
exemplary time multiplexing of two signals. 1In this
illustration, “channel #1” and “channel #2” represent

any two of a common control channel, a shared control

channel and a shared data channel. Although
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10 control information to the shared control channe
processing unit 740. Data to be transmtted to the

sel ected nobile stations are supplied as transmtted

data to the channel encoding unit 762. The channe
encodi ng unit 762 encodes incomng 15 signals in
accordance with a certain coding algorithm and

supplies the encoded signals. In the channel encoding
mmﬁﬁ'uiew'examﬁewausb@mﬁmsdiegim&uﬁeraaemimhenetn for

The data nodubat on .unit, dulates in ggniﬁg% 28 FIG
S§|”§Pna%§land $ prpﬁ?essl%% ﬁo%t‘/ Bd- P GAArS SR T e - .
9dahawsreddmb 1 ean yuiregdeaic exanpkep lwati ysof ypes Hfgnals,
no io schenmes such SK, .16 and. 64QAM ma
g B O OB Rk IR E o e AR ot ebaraas BF two
ssignel s .andn st o esibhe e ﬁeg@au&;e 25aT eméa net, a
d Bi I Hh gi
resource ss%ggnent uni t 7Q%Enult| exes nal s

fO5BA"Fdr P2 Eo ARG Torft A9 ThdMel ea@%ﬁé?@ d EGnfr ppmmon

&gl ahdG e shar gds@h@tzae@h@aﬁelrd‘prcwhﬁ@tl aanmé shared
rmltlplexmgjmJ % be carried out_in accordance w.th
Ir

Fhenme P&t ngOTFr EtEhey LA 1 Pl €Ri g angadio

rrecgﬂ@uﬁ@emaéép Biled angi any ggondEnairicon 4 hereof. FIG
8 shows exenplary time multiplexing of two signals.

In thilde i1NUSEES iTMTieRarieRnEEO AR ékanf] @onducts

iRPE £SENE 2 s BMWYo & W0 Qf + B2GQFWPARMCONE 1O Shanedmifg signals
shared control channel and a shared data channe

8% Hoegh 185 frit t £ Pl 8€Ccoy PN ERo Wditghat Bei 9FDM Lssctlpgméd and
ttﬂ:%fi@sf chhe%:nHH' '1%16%@1 tslirg‘?'ieaf%gnals may be tine

multi pl exed ows exenplary frequency
mul ti gihexiovg o dtwbe sivgdabgocandiPGinid dRdwedds a guard

f?%@PLQﬁYt%P%%'&%Ebmf?QWQ gk&f“’éﬁé'@@'efﬁfws a ﬁymbol

appropriate radio resource
iyangoard/ian ae cudd)h ﬁ@yeb@Fﬁ@@ﬁéémeo @DEamrymbol) for

SANLERL chanelrppd S &Y CONLEQL16RN1e 230043 SHANEY (not

shown) for radio transmission.

FIG. 11 is a schematic diagram for explaining an
exemplary operation of a transmitter according to one "
embodiment of the present invention. As stated above,
a wide downlink frequency band is divided into plural
frequency blocks or chunks. 1In this embodiment, each
frequency block includes plural subcarriers. 1In this
embodiment, radio resources are assigned not only for
each time slot (referred to as “transmission slot” in
the illustration) but also for each frequency block. As
stated below, such a time slot may consist of one
transmission time interval (TTI) or any packet time
duration. In the illustrated example, the overall
downlink frequency band is divided into eight frequency
blocks where each of the frequency blocks includes the
same number of subcarriers. For each of the eight

frequency blocks, the channel condition is monitored,
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data channel through sone nultiplexing in the radio
resource assignnent unit 702 of FIG 7. 10 The inverse
Fourier transformunit 704 conducts inverse fast
Fourier transform (I FFT) on incomng signals for
nmodul ati on in accordance with the OFDM schenme, and
supplies the nodul ated signals. The guard interval
processing unit 706 adds a guard 15 interval to an
ainm:dm*imgfrsa‘cglmahpﬁbdcgehe'rsata%~ agsprbdlor ianmodnpl ¢ asicetion
ynbol for output. The
éﬁﬂw%yﬁﬁ%?% %BSBlnlee]d T3 5T ‘unit (not shown)
for radica tramshsssi 6howkdHa - illﬂiwxﬁmmﬁﬂa@ienﬂ&xﬁﬁpﬂary

CARRL b oo hEeaT A0 ™Eo- BnB L BRBoRF AR the SteP S121,

tpreebante ERentd®ie Asistat edaaheeguad 1vwle_rctw\@lamk:s CQIs
fre qgquency band is divided intq plural é5£ uengy

FRBEKRNEr OChdhRES P Jth% SFddh MRt , & nglgffchefhe
r@c@:kvéﬁcb%dﬁﬁu@iUﬁablslltt{x,@aiﬁdifc%tdflst®Q§SZ5 The channel
enbodi nent, radi o resources are assigned not only for

aacht £ Y me Ps it 2 £ PERerGRES t § U4 "3 § aRSRRT bANSISHRS | Are

rteﬁf‘otjclaﬁskbét le@h bt e ghe fProraeh . frequencys KIHsK, prior
stated below, such a tirne slot nmy consist of one

ttor aFi5ATE4iIN6h ERiE TR vak DETTIQL b Caifyf HatRBE figmsure

q?moaﬁywtb@na tackhg dd ldsgrated @xanpl ¢ pﬂeo@vsefahgl, and
downl i nk frequency band iS divided into eight

etaehyahey the ocdryndtidtle ehemnstl t aenfridgiuency OBl cvksh

ANed yudes t he osame nunber of subcarriers. For each of
the(l]elghtyt r%quenc bl ocks, the channel condition is

noni tarte@tems il the pedasmaynin odkwhé cissiogniellefstation
%§§QPP§%§E§tE EHC?PP?Hf%nCPQPnSLcﬁo@@ti&@ncy block

| ustrati ng an exerrp
basednPssitdre pF@@@dlIrJeOIiinsé Roasep ST Aot o At t@teepfre quency

bﬁ%}éa %ngh%qgg%%féayﬁg@iro%%iv@ﬁ Eﬁénﬂglstqliaécj:é%tion SIR
in the reported reception SIRs is selected for the
frequency block. In addition, a combination (MCS
number) of a modulation scheme and a channel coding rate
corresponding to the reception SIR is determined. This
determination of the combination may be made for each
frequency block. These steps S121 and S122 are mainly
carried out in the packet scheduling unit 761 of FIG.
7. Although the modulation scheme may be determined for
each frequency block as stated below, a uniform channel
coding rate may be used for plural frequency blocks.
At step S123 of FIG. 12A, a common control channel,
a shared control channel and a shared data channel are
generated. These generations are carried out in the
respective processing units 720, 740 and 760 in FIG. 7.
Note that the respective channels do not have to be
generated simultaneously in this step. The shared

control channel is generated based on control information

17



10

20

25

30

fromone or nore nobile stations, and anal yzes the

recei ved channel quality indicators CQs. The channe
quality indicators CQs such as reception SIRs are
reported for each frequency block. In this case, prior

10 to starting this flow, the nobile stations neasure
gquality of a received signal such as a pilot signal

and evaluate the downlink channel condition for each
§UppmeednyGmﬂthdestkptl%&hédul$n@ehmjnne@ whr.chIG. 7.
nobil e stati hannel condition_for

5 has.a better
TIO, ot B s e b agad re i e e ee s Tt gz 18h (ues
nmermiedtfdlr theghiieguenty delnockylaneé am®bshered data
tatloE h the best recept%oq}SIR in ége reported
Cj‘bac‘érb on SPREIEISALEART Yort %ec‘?%iﬁﬁ TRt ipy and
t&@hﬁm@a,mancofﬂbrtmidsantwfﬁéo&o numbe e Qﬂegcrlbed below.
nodul ati on schene and a channel coding rate

corr 8&pdh8PnyL£4 %Heﬂ%celp%%\or?@%m% Sd’é‘ﬂké?hh%d?e%%ted

Tdet £ ghRatd p Oh tihe wHhiRatd e By R d1ede kole €8881io
frequency bl ock. These steps S121 and S122 are nainly

T3PV EE 08 S RRENFaskett sthedut PRgIERT Wbkt of OF epd the

Rharda Ahtchoughi t he Jwdul ahi e sschege may be det ernined
for each frequency bl ock as stated bel ow, a uniform

chann@t SEoRIP nglr&t & eyl Be U3Bd F&T ptupab elesfiefcyobile

§%§@f§n‘gts§€9p5§¥%Pf EbGn 1126 8a¢¥MPPa AR i on is
channel, a shared control channel and a shared data

Ghenhel ans 1B yener ;eEs fhegeegenepdidohs ra@ccordance

WK 8 OL&ethhH%J&S@@@t 'n‘(ﬁnkﬁé?cess' ng units 720,
740 and 760 1n FIG 7. Note that the respective

phann@ﬁﬁdolabtlmm&efbow@hgﬁmefaﬁe¢$ﬂh@LnAWQNEﬁqmplary
dbé‘tégh%ds% F‘?_ hared tﬁgn%ﬁi%}psc@f ?%aiﬁdme
ase in rom

on C or mat I on
%%kketAScﬁéﬁnl%@ uﬁmt€M¥OFIGﬁtECtHMPsbemnr®ladded to a

JIG QLR Qe i peludes; SPOR IO MtA PR EMSh a cyclic

redundancy check (CRC) bit is added in the illustration,
other correction detection bits may be added.

At step S2, channel encoding is performed. As
stated above, the channel encoding is carried out in the
channel encoding units 722, 742 and 762 in FIG. 7, and
particularly, the channel encoding for data channels is
carried out in the channel encoding unit 762.

At step S3, some operation involved in hybrid ARQ
is performed. More specifically, an information itemis
generated for indicating whether a transmitted packet
is either a packet to be retransmitted or a new packet,
and additionally, other information items may be
generated for identifying the redundancy version of a
retransmitted packet. This redundancy version can be
modified through puncturing or repetition. Also, the
channel coding rate may be modified at this step.

At step S4, in assignment to a physical channel,
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nunber etc.) required to denodul ate the shared data
channel . Specifications of the control information and

5 transm ssion nethods thereof will be described

bel ow. At step S124 in FIG 12A, an OFDM synbol is
generated. - This generation is mainly carried out in

the radio resource assignnent unit 702, the | FFT unit

704 and the guard interval insertion unit 706. 10 At
tieeR n2l®e Hns FhGo 1124, afseyi dhedsebect @edhnbkieluency block.
station at step S122, downlink data transnjssion is
T@$§|%asé@nm%ané%nmﬁbPéyfﬁ%ﬁ@h@9 Rk fhe radio

r3GLOE #aBce s M §Amkhe: det e n7ned :NESFHL’BTbeT M f¥2Buency
is a flowhart for explaining exenplary 15 detail ed

S&ﬁéﬁ“%\?ié%rofl‘fhésstdé?p%eST%leéjndf%iZ&’h@rF FFEequengcy pplock

+HeEPs phboAN &F rQhide! egséen sbictul@ B@d%dséi)gﬁed
sequence of transmtted data Al t hough a cgc iC

redunaénéyediﬁ?e@@‘(]cﬂ@ SEi—tN (& ééﬁé@ﬁ%nt:ﬁe he total number

Jf k%dﬁhe? g%gm&r CQry 8¢ldon t%eg@%télogltélat $ PEYsR€ssion

added. " 20 A channel enco erf or ned.
&%mb@latéétéb ulﬁél@Waﬁmﬂpﬁﬁﬁ@émﬁ@|ﬁ9ﬁﬂ%@¢%df6%9uency

fbéfee gng@%ﬁﬂew Ngs Rkt $pe2lat {42 amoifi%hldam is

rticaldarly, the channel encodi ng f
Cdmalelianmé?l sfcps regdrid éd dYsMiF stien chfinkse éirr@duﬁslngsswn
62 25 At step S3, some operation involved in -
#g%) is perforned. More specifically, an
|nformM|tmeiﬂému$¢rgéﬁ@nn@ﬂ FaiG i nd2Bat iomg whetdhdetion

é%@srﬂ“c?gtg%‘&%%ed'%o‘%' te{]aeéh f%%‘%ﬁ.gélt&gn q.loyck, and

ted of a new packe
d)tﬁéerlem‘toltrminmlssem ey e swigehéeafeaj floe respective

dentlfyln he r edunda ey ver si gete
CRbE PR PR a Rty Pe A iR S fRag Rt 8Eea
dmenaghqnnmsupmqf&nredpémdmohhermﬁwpheHUﬂﬁmnemproved

RSN PSR 25 Qb o (i otop At step St

In the illustration in FIG. 12C, the steps S1 to
S4 are the same as those in FIG. 12B except that step
S5’ is uniformly carried out over some frequency blocks.
At step S5’, a uniform modulation scheme is determined
for all frequency blocks. More generally, suchauniform
modulation scheme may be determined for plural frequency
blocks. In the case where such a uniform modulation
scheme is used for plural freguency blocks, it is possible
to reduce the number of control bits (information amount)
required to report the modulation scheme to the receiver
side compared to the case of FIG. 12B.

As illustrated in FIG. 12D, not only the modulation
scheme but also the channel coding rate may be determined
for each frequency block. Note that signal transmission
may preferably be carried out in accordance with any of
the schemes illustrated in FIGS. 12B and 12C in order

to simplify the associated operation and encode data for
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t he encoded synbol is assigned for each frequency

bl ock. This assignnent is nmainly carried out in the
radio resource assignnent unit 702 in FIG 7. By
frequency scheduling, it is determ ned for what
frequency bl ock 5 the synbol of which user should be
assigned. At steps S5-1 to S5-N (N represents the
total nunmber of frequency blocks), in order to

qyﬁﬁﬁaEetaﬁrems&h&Q(bﬂosyMMﬂitHataanthatbmtusacy
perfo

R A s LER T O PP et e ST Y s gotea

ﬂdmnsntsﬁuﬂnmftt@mdmﬂmsﬁuﬁmsﬂbtspﬁbmreQGehmy block #1
|Ilgstrat| one ,nodul ati on

fii-féd Fl lé’é“c%s‘fr%‘d SﬁEflb‘?Bckanﬁn%lseHl ??ejr%n?ele‘:ted

floAnge $5¢ 00 t akesrsil § abhesflort t herhespeebheethat user #1
fre engﬁeE bl ocks may be %§h¥ Thus, the |IIustrated
$5 PRapeeled MOhTLRE vPewpbi At IS5 itHADYBYSSion

§I§@SHES$HElfBéqw¥H%W bh%d$eahﬁ|w§éﬁl#9nmd%Fﬂﬁ% best
12C, the steps Si S4 are the same as those in FIG
C]T?B”%%éeﬁtoqqiuh? l§tnepln 2Bh&5ng %t uﬁrr@é‘rsrﬂ”yséépﬂ et obe BY

dé@%rﬁ@%iﬁdeﬂuﬁwahi%ngétf%nS%QEhS&heabé@ﬁ(Hm%nnel
nodul ati on schenme is determned for_all frequenc

Woeks 1 onbricd HepdFal Ity 2 BeRhSE Lt fof A ﬁﬁd@%ﬁh requency

SCHERE 2Ry ;bgr%t&rm%egaft%r P Shahifdeouenegady 06Ky in
In the case where such a uni form nmodul ati on 25 schene

JECREEa G PEEPal2 fRreEUeRdy: I 0BRe tdR1¢ sEpEsdime emobile
4105 £ educe ctdve; aupher y@f; 1005 £ Qlo bictss A kinfos 'E&_Ié&ﬁency band

anount) required to report the nodul ati on schene t
thearbd&wad. side conpared to the case of FIG 128

As 1| lpustraf edsy nglﬁg éﬁaqn%gﬁ[oéeﬂ 1Y £t BE R %{Jr.ﬁePgrmation

30 schene but so t codi ng rate may . _
ep et fiefed-© f@neeabﬁ Hadkgenty bl ctkanNetle pirivete sfgngl unit

LTSI 90 L PGS AP D417 g et

GgllmgBQﬁMe¢2¢n|mhﬁ(ﬁgftmost column “FIELD NAMES” in
the illustration, the control information includes chunk
allocation information, modulation scheme information,
coding rate information, hybrid ARQ process information,
redundancy version, packet status information and UE
identity.

The chunk allocation information specifies what
frequency block is assigned for which mobile station
(user). The number of frequency blocks assigned for a
certainmobile station (user) may be determined depending
on a reguested data rate, and may be greater than or equal
to 1 in general. 1In the illustration in FIG. 11, user
#1 is assigned to two frequency blocks #1 and #4 in the
first transmission slot, and each of user #2 to user #6
and user #8 1s assigned to one frequency block. 1In the
subsequent trénsmission slot, each user is aséigned to

one fregquency block. Such assignment to freguency
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to sinplify the associ ated operation and encode data
for 19 different frequency bl ocks with the sane
accuracy. In the illustration in FIG 11, user #1 is
selected for a certain transm ssion slot of frequency
bl ock #1 including the | owest subcarrier, and user #2
is selected 5 for the next transm ssion slot. This
nmeans that user #1 has the best channel condition in

blikec ks riss deaosiioesd am tdleothaink kel 1o equenay 1b*]ﬂ1§3i(matlon
nd user #2 has t est channel condition in_th

E %?aﬂ%%%%%?g@%t%&ﬁwﬁ nénafc’rﬁiB‘?Féon for the

pHpd L @B 1wty & he besth channek sl €ondi biean {0r teach
transm ssion _slot in_each frequency block and

1P ® BRACHP A (RN SS? bR %Hﬁﬁﬁlvélr)?q%enﬁé’c}é&m&ﬁ‘&e the

i £ BrpafREH aldeon net hakletbose thep dBRelet oSt RE I ividual
efficient utilization, of a wi de frequency band i's

MR b9 ed tABLENE OF SPBFS pri HEE§ DiCterksl OF Xcont r ol

i nfor ma{d ofoqBURR! i &4 E%Héﬁéshﬁﬁ@}dé@ibﬁ|§§E@ffhes
processing unit 740 by the packet scheduling unit 761

madyl et ipn aedamneg s fong 59 Losdpundd Nk ddfe tefamgaission,
acrpcﬁ Yrn 1d%rEﬂ-Pf%ME§ ERe Mb8 ﬂu{l{nﬁ%trr at i 00y ot N@; CORLI Ok ypes

I nformation i ncl udes chunk 20 al l'ocati on infornmation,
qﬁduuéfcndre\sethem@dw@tmn dﬁ:hem@m P ¢lates QPSK, 16QAM,

dzgw%'oonm@éw qnfgéRQﬁQr%%éfo BhOr Mt 00, s n o mation

ndancy versSion statu i 'nf ormati on "an
b@ﬂecnngtSy toTmorhonk alnl fozampon dmfior rat henpépeci fedéslayer.

@H @ér%\g%%%q{“i%h@:%g%feafb g?%@gggtfe%f té’%@ﬁéﬁ%bé L&tions

at ion “(useér quency
ﬁnmn@meu forqacrceytial ncimbblug stegt iben reuser fepayolreplural

zﬁgégggkgﬁg ?fgg&%lng on a requested data rate, and

er than or equal to 1 in general. In the
i |l usthheg i opdilmd-lI Gt &1 1inuSerm3e ish | spasdifgresl tbatwe 1

%ggi@negt@&% #%g«éé‘?? gépgﬂquﬂ‘r?k#%é%%t YRS 8859, and
may be identified by the MCS number. For example, the
channel coding rate may be specified by a multiple such
as 1/8 = 0.125. This information belongs to control
information for the layer 2 above the physical layer.
The channel coding rate may be managed for each modulation
scheme as well as for each frequency block, and may be
reported to mobile stations for each fregquency block.
On the other hand, the channel coding rate may be managed
apart from the modulation scheme,'and a uniform channel
coding rate may be employed over plural frequency blocks.
In FIG. 13, “REQUIRED” of the rightmost column
corresponds to the former case, whereas “NOT REQUIRED”
corresponds to the latter case.

The hybrid ARQ process information specifies a
packet number associated with retransmission control.
This information belongs to control information for the

layer 2. A packet may be retransmitted for each
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and user #8 is assigned to one frequency block. In the
subsequent transm ssion slot, each user is assigned to
one frequency bl ock. Such assignnment to frequency 20

bl ocks is described in the chunk allocation
information. This information belongs to control
information for the physical layer. Since it is
described in this informati on how to all ocate plura
Iteequency bllacks, ihhe cdotabarmty bohdeese nloyblra\de ARQ.
.be reported.to the individual _nobile station

~EAGT 17 BYUERS, bf oBRC e MBHuIR | BRTSEMETR: PEecsor each

ticRfrymMBs QB rSPETHE| @ﬁ.tﬂ@ﬂd' atiloi sgheresi A §r begarddn
domnllnk d%ta transmssion, and is identified by the

dRES SRABEr L ISFEE NG PAHRC X §pes i 0 FJC mut 811 el UIRED” of

tHRAW BG hemoxherBs st hc 38 r BPond SQAM + 164 QAMrand- case,
128QA B be e Io&ed,,Thls informati on belongs to
W@&ﬁqﬁ ﬁpar r?ﬁ-trg)%ﬁ E&" R physicayls | agekhe e ter case.

"ﬁorﬂﬁk'%%a§n9%%3¥a@éYsGﬂH”%ﬁ@dﬁ%f@@'h%éﬂfﬂu98§ure
for each frequency bl ock, but may be reported f

Ptirern i5 fyeR@endy 18 BERE SIS £odi ﬁ:gvrrfar@l Thls
'nrffcs)frﬁf@%h% %%%@gst&@&%!roﬂ@ﬂ'f%&rﬁ@{ e nf %rU%Ee' !TJayer

downl I nk data tranSm ssion, and nmay be |dent|f|ed
2t-he SNITS: hawbéro, Hoe @)yéxm@ ARRe Ph@fA6El lcrbﬁongartatcen,

r@@ﬁﬁ@a?Eﬁiéé@g Eeji5@|£kgﬁ%ﬁwf e%ofﬁ%léﬁch(%%féuency

his in I on Ifongs to contro i nformation
billvec k ay ek 1 2 ealy/ei viRd yphyishl@ahr elcyedancihelahannagly be

tgcgaq'l;,\gr?f. Egtse%f By, be a@{‘a&?g n s%bﬁeé‘f n”%dlt# &t Hf&hoﬁﬁ‘e”ﬁ

or each frequency
dﬂﬁnﬁmgdis®rm@|betyﬁﬂmcﬁwffemanﬂﬂffequmuglwﬂocks In

he, I. 4, th hann n ate na
éﬁ%gg%%' é%%ﬁ%%%ﬁﬁ% é €h§ufaﬁ(ﬁ$%c goaugﬁﬁ &&re5ponds
tmuﬁhﬂnfchmﬁnmcaﬁedlw@anﬂesnﬁyOEeRﬂﬁﬂb&é@"owarresponds

u{ﬁg &a q:uelncg hlocks. In FIG 13, "REQU RED" of
tnmost™ colum corresponds to the former case,

mhere&@é MNGEc REQUERER'us information specifies whether a
packet transmitted froma base station to amobile station
is a newly transmitted packet (new packet) or a
retransmitted packet. This information belongs to
control information for the layer 2. A packet may be
retransmittedforeachfrequencyblockinaccordancewith
the hybrid ARQ. Alternatively, it may be retransmitted
for each transmission slot without distinguishing
between different frequency blocks. In FIG. 13,
“REQUIRED” of the rightmost column corresponds to the
former case, whereas “NOT REQUIRED” corresponds to the
latter case. '

The UE identity identifies which mobile station or
user receives data transmitted in the downlink, and is
also called a user identifier or identification
information. This information belongs to control

information for the physical layer. Similar to the chunk
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30 corresponds to the latter case. The hybrid ARQ

process information specifies a packet nunber

associated with retransmi ssion control. This

i nformati on belongs to control information for the

| ayer 2. A packet may be retransmitted for each 21
frequency bl ock in accordance with the hybrid ARQ

Al ternatively, a packet may be retransmitted for each
allnatsdit $5homn 5 Ot -wiztiuf  dhet ivERUL abinng het weers not have

different frequency blocks. In FIG 13, "REQJ RED' of

ts Hife ??Bﬁt:rit?sfij col P ﬁ?r§§ﬁdtrfu%ntso%t°rfe ?%Fhe&qcea%%,ency
pWherieas "NOT REQUI RED' corresponds to the |atter case.

The redundancy version specifies what puncture pattern

i s usBdG-nlietPaHSnPESIEH TORIDPP TR ST ¢ M Pl o annel

abel ongs be Nt EAk nind 108 MBhi e T 1 hite J1ay8E call Zhannels.
Simlar to the hybrid ARQ process_informatijon,

Inedimaihh Oy Tt hofrmy bet R afOMtE Rt FoRTdaRh fledifdie§d ©OT
mit 10CKp 1 Bkief R3f veky.t 48 fﬁgéﬂﬁ@fﬁ%iy rqﬁ{@ehn@ye?ethe entire

transmtted for each transm ssion slot w thout
tdims ichgm@'éhioﬁlg bért%e‘{rﬁﬂ‘ﬁﬁélcé’ntfaﬂ%fqlﬁf@%flbln@dk§ko’q gpe the

sbad s d8e fREQUSRED, 91 cthe 400 mostncebum guration 2,

corresponds to the fornmer case, whereas "NOT

tREQUY REDY odoratespbAds 1 st gapeeHattert ltasey eThd Jpakkeguency
fgﬁﬁgsih”EOGgﬁﬁQEnsEﬁﬁé'&Er&@%&ﬂﬁffﬁnP 8%%& yration 3,
trahsmtted froma base station to a nobile station

t2( ima rp hawlsy offr aiesrili tgedapdckes Y mewl packes )cgrbaned. In
retr A et This i [ g

e SO T SR TR For PR TAEFTY IR Ila rameed o
aeat t ansnifirtesrh € neyeaen & 2qoerey ablarkt ahnacdarelaticeation.

with _the-hybrid, ARQ natively, . .
R hi e ad o8 ool rEhe Rl i e Wissiy mapped
idi sthiendud s &g ¢ ybetlweanrt dp 1f ef eagUareguehtyeblsgdks hgdsnmore

%ﬁﬁ%gé%&ﬁéﬁ?ﬁ&%ﬁ?qgO&eEQ%Jﬂﬁthg%ﬁ(%&8ngiewpoint of
improvement of reception quality of signals.

In configuration 4, the control channel is mapped
to every frequency block in the downlink physical channel.
The control channel may have a variable data size
depending on the number of users or the number of
frequency blocks. So, if all channels are mapped in
accordance with the configurafior12, the control channel
occupies variable duration, which may'complicéte
demodulation. By combining the configuration 2 with the
configuration 4, for example, control channels
associated with all fregquency blocks (unspecified
control channels) are mapped to the entire freguency
range as in the configuration 2, and thereby a control
channel specific to a certain frequency block (specified
control channel) only can be mapped to the frequency block.
As a result, the efficiency and guality of demodulation

of the control channels is improved. 1In order to map a
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former case, whereas "NOT REQUI RED' corresponds to the
|atter case. 30 The UE identity identifies which

nobil e station or wuser receives data transmtted in

the downlink, and is also called a user identifier or
identification information. This information bel ongs

to control information for the physical |ayer.

Simlar to the chunk 22 allocation information, the

cdn ﬁ@ntél?and@qslf@]gt chave fﬁelgtr)-faensgpentém m@hﬁalustrated
stations_far each freguenc ock. FIG. 14 shows

inexehpt atyArappt ng So tB%tbrlﬁ b‘Haﬁﬁ@IVl%e afid GHerrol
iettheFmehaeks ¥ ins dewnhh nk physkeal sebanned sng tRe control
configuration 1, the control channel |s mapped aor

chRART pleREG AT At 8Er VAt 1 eGBERGY T dngRIBFECH HRelock from

@t i s eheld MokiEali hadhelfsrequency range may or nmay
not be the same as the frequency block_ range. In_
conf i direaflaitP 2n 910 orHel FBREIEAH O thahfel L1 & efdj agn FIG.

1t Qver ahb1ir 8QUENCYr 2 £3RAE, 1dh@ €REL LA d® channel and
duration. Tn configuration 3, the mappi ngs of

tdonfdigue at¢oasnE lhah ey e Mebhbi Ré@xgh it f@rious schemes
1600 4 gYRayt 1 O 31 ot R £ONhLAl GhPDREH J S ﬁﬁg%%lﬁé;g{i o

certarn frequency ranges over a certdin ti .
bl § hpgenseirad , 0as cdve coritdlp khahngl 4% abre odidelpation

in Jency ect.ihQn, GV, N
GROREL s, "l B £UBRGY CNECRbLAN, TLRIUGNDE notdimited
ttdhet e ewpoitto bf chiampredy ervedt tofe redepri ohagqued 1 sy afid may
S| . onfi ratj.o t he ro el.|s
e oas & e R it S O [ SR Thgase of
mphysipalexddhvagnelf. dafte cbatmedlshdonelimdyvhawea b users,
vari abl e data, size deggndin on_the nunbir of , users
eq °

St- t RESnAHEEP L 8F L 7 equiiey BiBeks Soss, T Fog A one
echanpéles areechmappedlivma laccoe danme ywibteh ddwigned to one or

S0 YRR Pt BEASOnhel ehanel, 35 SEEHPLER eme may be
determined in such a manner as illustrated in FIG. 12B.
In the example illustrated in FIG. 15B, each of four users
may be assigned to a frequency block, and different
modulation schemes may be set for each of the frequency
blocks. Alternatively, a uniform modulation scheme may
be determined over plural frequency blocks as illustrated
in FIG. 12 C. The multiplexing in the freguency
direction as illustrated in FIG. 15B is referred to as
a localized frequency division multiplexing (localized
FDM) scheme due to a certain band being occupied by a
certain user. On the other hand, a scheme for
distributing a channel associated with a certain user
over a wideband is referred to as a distributed FDM scheme.
In the latter scheme, each channel includes plural
frequency components (subcarrier components) assigned
in a uniform or non-uniform interval on the fregquency

axis, and different channels are made orthogonal with
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denodul ati on. By conbining the configuration 2 wth

the configuration 4, for exanple, control channels

associated with all frequency bl ocks (unspecified

control channels) are mapped to the entire frequency

30 range as in the configuration 2, and thereby a

control channel specific to a certain frequency bl ock

(specified control channel) only can be mapped to the

efacaguenicyrbi ackhe Axequeaaht rarwe ef fIgi eheyidandiscrzz.2cn
ion_. ,of .the control channeIS|

ity f d dul
PRl SCmeBATH S 5 e i 354 PO Ry T 10t ed

oBagch ﬁrr@que@w s§t@em Esnd) | astratedmaide Blr&hd§bnailt with
is desirable to Erov de a control i nformati on

SRSH sPORETni 1P 74 rSeparaty ng?tH& -control  channel

associhat a3t hoaecerd a nnéaamum@/n bd @Bk mler @M & 4 h€hannel
ot her control channels The, mappi_ng confjgurations as

GQ91RE AESE IR ¥IRE O£k ST BEADIP Y [44SR  AFREIC AR block

dhengpnbiolgeharpginadr otthg 10t hel  ghanned scap Beck s
mul tiplexed in various schenes including single tine

Uht £PpMeni-ng A¥FRquéh®y 102 iulbs plekergidredode further

§B&Il@&e@ﬂEhQén@%/&&ﬂ@bnatTthth§&§®}d1ﬁga€®tﬂﬂ@
the multiplexing i's not limted to the control

mhbhhBH e#rid ¢ he Sotilekuehaafd@ s, 1and Ivay 1be/ per pdedation

MUh ERY pRAMEL Sqe FRL nBXARR! €orl R LASEsQhcaMU 14 Pl eXERG if
of data channels for individual users, 15 various

theriunagivdr sthRnES hRmye bé Serfis by e8ingst ohe Seednpt esmaller
ufr?f{‘ HoRLyeal ugers Qﬁglﬁ%%ﬁ lgned &H. Qe of hg%rtecannot
re and t 3 :

quency blocks ation schene ma
hefet & imeth | AMBeh ed man&’nérs cas Singst patddt f anplGcontrol

I %ﬁﬂgl Hat & ' f
cg%urnﬁélgrgg O?Lma ffg %Stal?‘ %gﬁerrﬁe%ure%?% ?gg%do’ there
iahak di ¥ $ &reft lnmnﬁﬁmngnt@@mcaaylm s@trlﬁbpa@a@md the

1S, HEUEREo D SR R 00t 4E 08 UL R,
deequenayg blootks dasstlrllllmtradétDM, the frecguency diversity
has more advantage, and thus improved signal quality can
be expected. Therefore, in the case of the distributed
FDM, it is desirable that the modulation scheme and the
channel coding rate be uniformly determined over all
subcarriers, resulting in a reduced amount of control
information.

FIG. 16 shows exemplary error detection encoding
on a control channel. The error detection encoding may
be carried out, for example, with the use of cyclic
redundancy check CRC code. The error detection encoding
makes it possible to prevent a user from demodulating
data for another user and performing erroneous
retransmission control, for example. In the
illustration in FIG. 16A, control information for
physical layer and control information for the upper

layer 2 are separately error detection encoded. It is
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in FIG 12 C. The nultiplexing in the frequency 25
direction as illustrated in FIG 15B is referred to as

a localized frequency division nultiplexing (localized

FDM) schene due to a certain band bei ng occupied by a
certain user. On the other hand, a schene for

distributing a channel associated with a certain user

30 over a wideband is referred to as a distributed FDM
asbheneageloud He tatrimer oichep@lre@mmﬁajmdlehngﬁ bdesk like

lural fre NGy conpon carri conpo
R et ST S R Aoea Bl Eron P TP Hohiddpgotion
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ogo th,_ .24 each oth In the frequen ran
P09 ot Faah S et ey (RS praia g ch a8 for
tiHEjlp/thylgalcaLlselféyéEea@hlclsttfhé)u(tédtr@&eflﬁﬂarmﬁon for the
syst em band, _.and are nade orthogonal with each. other

WHP?ﬁe RYEFuENRY alGeS T8 % FRBSE Lol PR EORSHlI R FBRNET -

C&ﬁﬂ%’@e@nﬂoatﬁaaaﬁ@e whed ¢ Hatesr PBY Hetdeterdh tedcodings
for each frequency block or may be determ ned for

BRUrsRPRFaGGent S DY BERE QMithortH S $FBBMme héy afiaBRageous

d#%eEH‘@%ﬁdéb&ubv@¥he§aa||@&Jf@ﬁ§§@? WWis. atlSerror
according to the 10 nultiplexing as il ustrated in

dat@ciien §NARRE At FORa redifehe hayl PRI @deci TRy dokection
£b§§QQ§{@ﬁH £lEvennf 5 the modul ALl en SGHedBibS unit as

determned in such a smaller wunit, however, it is
igskp phred athat nt B G hrbbFhput cannot be so nuch

i npr o Aifoshéhgc%gc%?ﬂ‘;e%nég?ale G rob 1§cctrlaéweé§codlng

for i entlfylng al | e reqU|red there is a
ati sko of ricde rigaise ngatth@rpr ockksi Ag nwor ki @ndeartd atheencoding

PPk no 5 the ditrrBarEd FOM Yt he S roqueLy o tution

edi ved s hgy Msen@réogdmrag@tm ehgodinpg omey improve
L9584 4 4: 9020 D8 RS o, THELE! LB Pepg e
InbbwE striadgni secheme Ffd. t héA, the control information for
the physical layer and the control information for the
upper layer 2 are error correction encoded separately.
In the illustration in FIG. 17B, the control information
for the physical layer and the control information for
the upper layer 2 are error correction encoded together.
In other words, error correction encoding is performed
on the overall control information. This is desirable
fromthe viewpoint of reduced overhead. 1In addition, the
error correction capability (encoding gain) is
advantageous to the case (B) of a longer coding unit.
However, such a longer coding unit may cause chaining
of a bit error to subsequent bits. In other words, the
longer coding unit may tend to increase the error
occurrence probability. 1In fact, the coding unit may be
determined by balancing these characteristics.

FIG. 18 shows an exemplary table for listing various
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channel coding rate be uniformy determ ned over al
subcarriers, resulting in a reduced anount of contro
information. 25 FIG 16 shows exenplary error

detection encoding on a control channel. The error
detection encoding may be carried out, for exanple,

with the use of cyclic redundancy check CRC code. The
error detection encoding makes it possible to prevent
me tused s fwloar deondud atmoge 301 dat aghiem anatdreg e usesedndacket
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wdet ect ban iweded stioged hel y, Ganpaned i ihee&dS®mely
where the error detection encodlggs are separateuy
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Jdaduesd overderd:s iRrefieraplyl itheyaal g erior 19 have to be
detection encoded separately to inprove error

mestegeHort o capabhl ifneanantyl iRl pck smRseiting in
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17 shows exenplary error correc_tl on encodi ng on
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In the column “CHARACTERISTICS” in the table, the
symbol double circle “©” indicates that the data
transmission is extremely efficient. The symbol circle
“O” indicates that the data transmission is Very
efficient. The symbol triangle “A” indicates that the
data transmission is moderately efficient. The symbol
cross “X7” indicates that the data transmission is
inefficient. Also in the column “OVERHEAD” in the table,
the symbol double circle “©” indicates that the overhead
is very low. The symbol circle “O” indicates that the
overhead is low. The symbol triangle “A” indicates that
the overhead is high. The symbol cross “X” indicates
that the overhead is very high. ©Note that the symbols
used herein simply indicate tendency of relative merits
and the availability is not necessarily determined.

In the method 2, the frequency range based packet
scheduling, the data modulation and the hybrid ARQ are
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20 upper layer 2 are error correction encoded

separately. In the illustration in FIG 17B, the

control information for the physical |ayer and the

control information for the upper layer 2 are error
correction encoded together. |In other words, error
correction encoding is perfornmed 25 on the overal

control information. This is desirable fromthe
adrempoil dte Dff oreducad fowegheady ba cadd) tvdmrehbethertbennel
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packet schedul i ng, adaptive nodul ati on codin

1anbmh}7bra|fd thROCRSO Rt r FOF G Féf‘:eeét%e?réé?%erfe%/ve to be

Y 08K ed FOPNEcLRW, flsease %?%Eéc@&f O F@tBgd arically,
illuStrated. 5 In the metho of the frequency

e Babel 1 opaskee e Aadit THat ieata thsdhy RitichARGBrocess
iGhenbglk GOk NG & eteedm&amé@w@ré%@e%&eﬁters%%é Qtatus

each frequency I'n this manner, frequency
inkoumngds. @anabe L;temwéednctsq repbuléeemtytlpml fengeach

mng?ﬁ%&%@'ﬁflol@ ef‘flllé:.lﬁ‘?gts Céat@nﬁff%%m éh%g ’Hﬁ%er

. t'he contro ormation itens | ste
gt hare tipheoraragell f 6rre@azﬁm¢ve@umlys bisck,eported.

|t t
e DA nERRTAY e, BOLERRLD0Y, DR RN packer
3 ¢t e ratiinon, uBecd@qtrﬁg mfa@eluanfmmra@ndnthtwmykdrAaQARQ are

PIREESS 11 ¥ ARl 00, ff@?H@%W%lveéf" Qﬂ?é‘?g %a%%tchannel

status Inftormation are eport to nb station
¢Qmiegchau@qyencpmﬁnmkled for each packet. The length

(duration) of a packet may be a relative amount defined
in an upper network, for example, it may or may not be
the same as absolute unit time (TTI) specific to a system.
In the method 3, only the channel coding rate is set to
have a uniform value over all frequency blocks. Thus,
the method 3 can also reduce the overhead compared to
the method 1 in that the channel coding'rate does not
have to be managed for each freguency block. More
specifically, the moduiation scheme information, the
hybrid ARQ process information, the redundancy version
and the packet status information are reported to mobile
stations for each frequency block, whereas uniform coding
rate information over all frequency blocks is reported.
Note that the coding rate information has to be reported
for each packet.

In the method 4, the frequency range based packet
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In the colum "CHARACTERI STICS" in the table, the

synbol double circle "(

c)" indicates that the data 20

transmission is extrenely efficient. The synbol circle

"0" indicates that the
efficient. The synbol t

data transm ssion is very
riangle "A" indicates that the

data transm ssion is noderately efficient. The synbol
cross "X" indicates that the data transm ssion is 25
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uency bl ock, whereas a uniform
over all frequency blocks is

reportied.t & hathhed Fethbd Bredieefcgquemne ramged packet

sgﬁgguﬁf¥§ and the da
each frequency block,
for each transmission
is controlled for eac
channel coding rate a

without distinguishin

ta modulation are controlled for
the channel coding is controlled
time interval, and the hybrid ARQ
h packet. 1In other words, the

nd retransmission are controlled

g between different frequency

blocks, resulting in reduced overhead accordingly. More

specifically, the mod
reported to mobile st
whereas the coding ra
process information,

packet status informa

all frequency blocks.

ulation scheme information is
ations for each frequency block,
te information, the hybrid ARQ
the redundancy version and the
tion are reported uniformly over

Note that information associated

with retransmission control has to be reported for each

packet.
In the method 6,

the frequency range based packet
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schedul i ng, the data nodul ati on and the hybrid ARQ are
controll ed for each frequency bl ock, whereas the

channel coding rate is controlled for each packet.

The length (duration) of a packet may be a relative
anmount defined 20 in an upper network, for exanple, it

may or may not be the sane as absolute unit tine

(TTlI) specific to a system In the nmethod 3, only the
sdﬁﬁﬁwlla@mamnraheidaset ~baulhavica wid octontaldieled for
over. frequen bl.ocks. Thus t he net hod cap,
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naged fqr each frequency bl ock. Mre ecifically, ,
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afe0eeSs: + 8l oemtiiah ol hed 1 edundancynvagsber wedl dheferent
packet status information are reported to nobile 30
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é&&&ﬁglnﬁﬁhﬁlfﬁ@fgabb@t£W§é§Mlﬁffﬂh@ﬁﬁadbh@ﬂﬁbhsscheme
r orted. Note that the coding rate information has
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f@éﬁW@H%& PNgsxbasak pagket n 8- sahedul i Hge E%%é%%étlon,
nodul ati on and _t he channel encoding  are cc-.trol

they REBR 1d ARG@NEY IDTR, IMfTERatERE / HybE | aeﬁépz@qlgncy

o L oh! gd f An eachcRAGK&L: 2 $ B0t RGO MWREHSon are reported
retransmssion is controlled w thout distinguishing %

uget Ween loi foee ene 1l efeAeg s wcks o ckesul tNegei ghat some
r@ﬁfﬁgtl%vr?rggggﬂ%@ég' Maloh 80 cﬁ fength OzIné‘ ghe
pac . a

| S equa to one unit o actu y conmmuni cate
neatf pepamigeicandardtrahshiassiton be capdetedutf dpreach

§§§eracket. This is preferable fromthe viewdoint of
I nprovéenent of the 10 throughput. Mre specifically,

t he nddultdte onesbloshe , iWier fueicoreradd rhageodiagedapecket
éf%%{]%' Qj;,l }E r\/\%‘%”%dx%?a@%r{ %ﬁig%h%”%hfaq{n #CPoding
quency Dl oc ereas the hybri rocess
aréocnaMnnﬂleﬁeﬁqﬂnmdahcﬁn&qséony block, whereas the
hybrid ARQ is controlled for each transmission time
interval TTI. In cther words, only the retransmission
is controlled without distinguishing between different
frequency blocks. The method 7 can reduce overhead in
that the retransmission does not have to be controlled
for each frequency block. Also, since the
retransmission is carried out for each transmission time
interval TTI regardless of the packet length, the
retransmission control can be simplified. More
specifically, the modulation scheme information and the
coding rate information are reported to mobile stations
for each fregquency block, whereas the hybrid ARQ process

information, the redundancy version and the packet status

information are reported uniformly over all fregquency

" blocks. Note that some information associated with the

retransmission control has to be reported for each
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and the packet status information are reported
uniformy 15 over all frequency bl ocks. Note that

i nformati on associated with retransm ssion control has
to be reported for each packet. In the nethod 5, the
frequency range based packet scheduling and the data
nmodul ation are controlled for 20 each frequency

bl ock, the channel coding is controlled for each
tiraNsi §8ligh tt MRel Ntredyalalamdrt he hybrid ARQ is
controlled for each packet. |n other words, the

channdP &6 M HAPE &nd Tt rahAPSIIOn SFBSComartifdgacket
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bl ocks, resulting in reduced overhead accordin
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od 6 requency range based packe
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transmission time 1nterval

In the method 9, the frequency range based packet
scheduling and the data modulation are controlled for
each frequency block, the channel coding is controlled
for each packet, and the hybrid ARQ is contro;led for
each transmission time interval. In other words, the
channel coding rate and the retransmission control are
controlled without distinguishing between different
frequency blocks, resulting in reduced overhead
accordingly. More specifically, the modulation scheme
information is reported to mobile stations for each
frequency block, whereas the coding rate information,
the hybrid ARQ process information, the redundancy
version and the packet status information are reported
uniformly over all frequency blocks. Note that the
coding rate information has to be reported for each packet

and that some information associated with the
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uniformy over all frequency bl ocks. Note that sone

i nformati on associated with the coding rate and the
retransm ssion control has to be reported for each 15
packet. In the method 7, the frequency range based
packet scheduling, the data nodul ation and the

channel coding are controlled for each frequency

bl ock, whereas the hybrid ARQis controlled for each
rb@ﬁﬁﬁ%ﬁih@ldﬁnanQﬂdﬂehualEBHbelmaﬁdEﬁeMDE@E each
only the retransnrssron is.controlled w thout

Lt SRy 8PS hg bBEwedh- W Yfdrent  frequency bl ocks.

The nehhede’/ neaths@duce ever Headuéncl/hat nidwe based packet
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time interval TTI regardless of the_ packet | ength,
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isRectvheal | yn thenapdyataon sechengs taf erdmslgeleed the
the coding rate i nformation are reported to nobi

O O BOLN6T T ahehd kAU K BRBGRIL SHEPBaRT £ IRontrolled
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version and the packet Status _information are
Irlepok & ed T@H Y bE king omere@remreéqumucerio@wrmo@e ‘More

:ﬂe@élfg%llnyorgﬁte'?ﬂf $Q¢i:8] ds%telﬂlég;??ormat the

transm ssioh cont as to e report or eac
aadheg gsiten infermiateionl ThHe hrbtrhel @Rﬁo@rsvcwe
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nmodul ati on are contro each frequenc
iwhiee eas ttilen @lmm@lp@:zo‘dladguamdommelﬁ d‘wear ifdteﬂcRQearcef blocks.

ontrg“;%lf@%ﬁ (%]Eogngn]s%{oftg neeE%mbe reported
er mords channe and
ﬁ@mraasmsﬁm@nsmn@smeroMmalxmthowﬁl(ﬂgﬁrngurshrng

PeLuesh ORISR LARTAY PhRShpend BRI, nize eno
control over modulation schemes (modulation multilevel)
has a strong influence on data transmission efficiency,
throughput or frequency utilization, a lesser amount of
information is reguired to specify themodulation schemes
compared to the retransmission control information or
others. Thus, the data modulation should be controlled
for each frequency block. By comparing these methods,
on the other hand, we can recognize that the control over
the channel coding rate has little influence over the
data transmission efficiency and overhead
{characteristics). Thus, it is advantageocus to control
the channel coding rate for each transmission time
interval TTI from the viewpoint of simplified signal
processing. The retransmitted unit of the
retransmission control ARQ has influence on the overhead,
and it will be understood that higher overhead leads to

higher data transmission efficiency. On the other hand,
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10 specifically, the nodul ation schenme information is
reported to nobile stations for each frequency bl ock,
whereas the coding rate information, the hybrid ARQ
process information, the redundancy version and the
packet status information are reported uniformy over
15 all frequency bl ocks. Note that sone infornmation
associated with the coding rate information and the

ifety aNgBisSSH HM1 0ty Al sdasnt & deu s eper tashhoh 1eﬁCthed
transm ssion tine interval. In the met hod 9
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bl ock; the channel coding is controlled for each
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annel coding rate and the retransm ssion control are
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accordingly. Mre specifically, the nodul ati on schene
doviormation is reported to nobile stations for each
frequency bl ock, whereas the coding rate information,
30 the hybrid ARQ process information, the redundancy
Meesbod dmbodémeackkt status information are reported

U”'fo”gé g&gkéyéof£ﬁgu%¥¥%plgﬁ%%dfpéﬁath@{ﬁggpment of

codlng ra rmat i on has e reported for eac
qRCkPetl t sandthhatchsomee iLnfcardven § op nas sote ared nantsmi e ion

31
RS RISETon et P B Taf D0 R e mECRAE 4017 PRt Cauence

nt érva
Ineghen®e cande ehdsedipacket tsehedulaogmes tcanf r6RCedits,

{85, RPN 86l S5 heLets I SoL8n, coprgey are
cantrield eshiforf ceachathandnissuoe 1t idetai aeguaaicesn

ot her f(\P(EdSZOtlhseadPE du'@t(ilo)nlllhl.?stratlng an exemplary
transmission procedure according to one embodiment of
the present invention. At step S1, a sequence of
transmitted data is divided into plural sequences. The
operation on the divided sequences is performed as in
the flowchart (1) in FIG. 12B. The division of the data
sequence may be carried out, for example, in a serial
to parallel (S/P) conversion unit. The division may be
referred to as partition and segmentation. 1In any case,
the size of divided data may be the minimum unit for
retransmission. It is desirable that the size of divided
data be made smaller from the viewpoint of retransmission
of minimum required information. On the other hand, it
is desirable that the size of divided data be made larger
from the viewpoint of reduction in overhead associated
with the retransmission. However, if the size of divided
data is too large in the latter case, a large amount of

data may have to be retransmitted due to occurrence of
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channel coding rate and the retransm ssion are

controlled wthout distinguishing between different
frequency 10 bl ocks, resulting in extrenely reduced
overhead. Mdre specifically, the nodul ati on schene
information, the coding rate information, the hybrid

ARQ process information, the redundancy version and

‘the packet status information are reported unifornly
ao‘garlcjrgeq@gmembbl M@s,lgtmtse dé‘@iﬁrhb&%e tHdoriattae data
iitems have to be reporte each transnission tine

SR PFAC 9T .2 PR }%ﬁc&?%ﬁo?/ﬁ?‘fﬂgt ?%rﬁgtei? ‘gtfbresmld
iwhidige t he t (cont E@ls eQver haDEUaL 4 DBnSQ‘féQﬂBLSe( redy pd+ea.
nultlleveI%ﬁ_has a strong influence on

PLRHEA bri AT ShES LLEh eHE SAghHUCE AT (e iRy £ ted

@ﬂé'gégh@hc@-h@s%%V§@Ethd¥o tRborymi h 8ACles for
required to specify the nodul ati on schenes conpared

SETR heCEE0r RO S TP BHRERS A ISRA T O C6r Magt Rerdivided
1m’m59% qdain nPQH' %técﬂpeﬁbelé' d he contrql ket é@ge where

each frequency b ngarln these net hods,
tore thbvosham hhﬁdtr\%@g(,%me‘ﬁe dgiince dake ﬁhezeccﬁﬂ%ﬁdlng a

ﬂH@%shBﬁ%.d%ﬁ@ekw%O@begaB? @%%&'iﬁl§ﬂdﬁ|2@QQ§y not be

over ‘data transni'ssion efficiency and over head
ke aétrerh wtd q:rsc)iuctmis simul saadwant glgeom(@, ft bheodertd size

té“esrﬁQiiﬁ”e &gg aéf far ep&&%%%ﬂﬁ bQn 4 tdafetﬁg

|nterval e vi ewpoi nt of sinpli |ed si gha
q@r@hésguamgi frhewrectarxan@m cteatiwat edof) t he

retra%yn§§é g;§¥%J?bdA%§?asahn“%#?%ed%Qé 1on bit 1is

over head, be “under st 0o at hig
anmmhhadlmmdsat@ df gbke @ﬂvndedn&n&m$mmtted data

efficienc h t_her n ] S|rab
R an cac uaI yécgﬁ%ﬁn%ﬁ.g gf %%brna'?%%%umﬁe%ieEges may
qmimeyi@quobeommxﬂOIMeOMﬁmw@he @@ﬂu@ncaﬁefcw each

packebe U85, W28, AR CALTRAR s TR A PLEy
Nod pstifiats 1de dharmesegodinup s ate ichannel encoded. The
channel coding rate R1 for step S13 and the channel coding
rate for step S23 may be determined independently. Also,
they may be set to be different values or the same value.

At steps S14 and S24, an operation associated with
hybrid ARQ is performed on each of the divided transmitted
data sequences. More specifically, some information is
generated for indicating whether a packet to be
transmitted is a retransmitted packet or a new packet.
In addition, some information may be generated for
indicating the redundancy version of the transmitted
packet and others. The redundancy version for step S14
and the redundancy version for step S24 may be determined
independently. Also, they may be set to be different
versions or the same version.

At steps S15 and 825, a physical channel is assigned

to each of the divided transmitted data sequences, and
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desirably controlled for each transm ssion tine
interval TTI fromthe viewoint of sinplified
retransm ssion control. 10 [ Second Enbodi nent]
According to the first enbodi nent, attachment of CRC
bits, the channel coding and the retransm ssion
control are carried out for only a single data
sequence. |In the second enbodi nent, the attachnent of

aGRerdd$ed18 yirte Thasnek sdash g asd etah:ﬁd reteanemSgivbhock.
control are, carried.out for each o raI

TEeGUORESS3 T EPE 150™Ps T ¥ ISRIRAAFL & )“’i trlﬁaf{:’r%gr%ﬁource

a%é@ﬁ%ﬂéﬁt MHH@HU©$|OnHHOﬂgdd@iéﬁmﬂh@dﬂhﬁOfQEQuency
enbodi nent of  the present |nvent|on At step

a
SSORFBhE N EF W € RafEAdE SACHAt 9 SR diLy d?e%smp@dpmaithe

sSRAUeNCes. wHiechoperation on the divided sequences S
performed as in_the flowchart (1) in FIG 12B.

di vi sRén SgfeR heSddt=t %@qﬁér@ceK na)dbe &t ti &8 o%?t6 eIf)or data

m@PL €1 onN i& Sefbaked Q)lp@rﬁb!reEa(cﬂ Rr£QO¥eS) Mlock for
unit. The division may be 25 referred to as partition

JEME BRERBGt & | BRANISM Nyl ease YN A -si YOteF Bhefdéd and L
rgg;@egextbecﬁéetmtmw%mbt fog fﬁeeg{ Ay S81Yrkdtin the

desirable that the size of divide data be made
rerel ¢ ©F ifeom @ e evicaspoi ntubb eateaRhs i sSiThe eperation

Y 00 Lo on Ol o bt i 32 e

tlraarrgemlsfsrlmnthem\bioel/\poi nt of reduction in overhead

assocCi ?,t gl = Jh%@?a "Q_Ltcf NS $$L0N, OHo%q\ﬁea dnd881ation

size O oo l'arge in't ter case,
sscHamgel anderte rmilnelelt éorraye aravel ivibed staeamsntet gdr each

ueto occ ene a_sli rror.. Ih i
d:esﬁ“r‘SBlcé’ Lh]a iy t dg anssnlmgeéegcee st% (u:Lzsrtsaelth Zo have
auppeelubownmt(@bédzefﬁcrnedetahmesfhodeqyeniqytlheotaktterl"hus, the

G HIR A AR Dl RIS BT B rom e
viewpoint of improved transmlssion throughput.

FIG. 21 is a flowchart (1)’ illustrating an
exemplary transmission procedure. This flowchart is the:
same as FIG. 20 except for step 3. In the illustration,
the twodivided transmitted data sequences are separately
channel encoded, but the respective channel coding rates
are set to have a uniform value (R1=R2). Since the same
channel coding rate is used for the respective sequences,
it is possible to reduce the number of control bits
required to report the channel coding rate to the receiver
side.

FIG. 22 is another flowchart (2) illustrating a
transmission procedure. The operation subsequent to
division at step S1 is the same as the flowchart (2) in
FIG. 12C. This flow is the same as the flow in FIG. 20
except for steps S16’ and S26’. In the illustration,

modulation schemes are determined for two divided
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5 data sequence is divided into two sequences for
sinplicity, the transmtted data sequence may be

divided into nore than two sequences. Also, in the

case where the division is triggered by the data size
exceeding a threshold, the two li.nes of flowin FIG

20 may not be 10 necessarily conducted sinultaneously.

(If the data size is small, only one of the |eft-hand
skl madstde - 14 ghhihard tlaaw fryd e capaucdiedbutAthe same

steps S12 and S22, an error, detection bit i attached
mE6 tthL 6P B 31| B PPArE (1od U218 Sequbrmiience -

Thhe wlat a13hze: ofctbe divi ded .sequenses dtayr , OHiTee NOht

be uni form over the sequences._ At steg§,§13 and S23,
mELH B 1 PReSFNGEMY MY & MRRT bRddaPaA s e4G&fdEs fequency
pakannel escaded.t nides ag8anBeh 1GoEi BE Eaherl foraspeped to
S13 and the channel coding 20 rate for step S23 ma

. : be
pdétiet hi AEG IURRPENGRTYS » AlSo,1 S t REY S/l %et§etret%u6§ the

ndinff &F €5 V3hHes$ 105 itcthe reaiBi ¥ahueo rAboHeRhSkb@dation
S24, an operation associated with hybrid ARQis

SEaYeTOR nEQ@ Jh@aERCE e @ividted transmitted data
sequepges. MreSpec{heahlant Seus /i nf o ABLLGR 189 23
generated for indicating whether a packet to be
ety hi rvel riag san ¥ @6 L amsprotcad packet Tovl s flay gackdre same
I i teiyQ inf i y ated faf

adh £ ?%3’“% h%q?géud]n‘d%%?g\l’fg%ﬁnfg? e fraghe
igacket rand ot herbanfirel r eddidencysveresi bnrhed streptsg4two

t n Y, ' f t 4
800415 SOEHBLCY VoL 3 06 o8 OB SO IR D1, e
tdid f eapet clv@ensednsaiinbe rece ver siecdn. fAr stheps SR5=R2) .

nd S2 a_physi cal chan ' i gne t0; each_o
pt%hseodi€|}18e8%t“¥ear%orﬁ?§%glg>a aéc:}é%ﬁ%ng%sgpfn%ggﬁgnfthe same
dencaded geyaThot . | sSassigynedet ¢ sgeehchrequeehcyoBliogk.rate is

%ﬁégag@g%%igﬂei%f?%QLXn%O%%gﬁggééEt?ﬁdr%Wé)same
modulation scheme is applied to plural frequency blocks,
it is possible to reduce the number of control bits
required to report the channel coding rate and the
modulation scheme to the receiver side.

FIG. 24 is another flowchart (2)” illustrating an
exemplary transmission procedure. This flow is the same
as the flow in FIG. 23 except for étep S6. In the
illustration, channel coding is performed on the two
divided sequences of transmitted data separately, but
the same channel coding rate is set for them (R1=R2).
Also, the same modulation scheme is applied to the data
sequences. Since the same channel coding rate is applied
to different sequences and the same modulation scheme
is applied to all fregquency blocks, it is possible to
further reduce the number of control bits reguired to
report the channel coding rate and the modulation scheme.

FIG. 25 is another flowchart (3) illustrating an
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assignnment unit 702. It is determned in frequency
schedul i ng which frequency block is assigned to the 5
synbol of which user. At steps S16-1 to S16-K and

S26-1 to S26-L, data nodulation is carried out for

each frequency block for generating a transm ssion

synbol. Note that K and L represent the total nunber

of frequency blocks in the 10 respective sequences.
cSsenseRt o a sone sepesat pes c&dof = shomhk ispepaducired
§$ﬁ§radio transm ssjon, of the_ transm.ssjion synbol. In

SRS §AREEM &40 &S I E5198, 24 ﬁce*pargnjod“tﬁ atifgnSame as the
9 edBairs daterim nedcf on 2each adi 4 deghseqyance f9rthe same
each 15 frequen0ﬁ$block, the transm ssion rate is set

at5o M el A0Vallde 5Lt able e RECH O sfuemy SBi%ock. to S13-K

aHWs2 3he téldusttat ednexarphany: SPLaaLIEN ichannel coding
preferable fromthe viewoint of |nproved
mEYark®i BSES® 2t SugRpGRCIFI Eregrency Plewdhar tIf19rder to

sl 51 EQL itk 0p2Q 4R 80V I ANSHES Yk PEGGEAH @i vidual
Thi's flowchart Ts the sanme as FIG 20 except for step
fFequepky itleskpariidm thee 2L RV deFeFaRYN t1led:s

ptdtﬁéﬁe§sg>lieeng@c§ 2L akeloh 2 chanpel, &NGPdedcPUbith the

e respective channel coding rates are set to have a
nh¢edmnes vel [ R$ERAtedSiiacd 1He - sdve 26. channel
coding rate is used for the respective sequences, it
IS possible to reduce the nunber of control bits
rByurdednttood epentt It he channel coding rate to the

recei Ve .&igfsigzﬁo@%iéa@ﬂ"‘s'%‘?{uéﬁg@ﬁ%f %:ﬁeé%)ransmitted

illustrating a rransm ssi on procedure.
iopeo atlwna $ubseyeente § gaylbei spoduatt & dyy Biearss tifevarious

SR 4 D (i G, 1S T o g
candi $26mernst helnl [thst rabion empddiatsiron s€héimess mresent
idne\tfgrrlrgii%end, ft(?'xre 'éja adisveicﬂ?gngé to be transmitted is divided
corresponding to plural reception antennas.

FIG. 26 is a flowchart (1) illustrating an exemplary
transmission procedure according to the third embodiment.
Conventionally, a data seguence is finally transmitted
from a single transmission antenna. According to the
illustration in FIG. 26, divided data seguences are
transmitted from different transmission antennas #1 and
#2. Similar to the case of FIG. 20, the number of divided
sequences may be set to be an arbitrary value, that is,
any number of transmission antennas may be provided. 1In
addition, the operation associated with a single
transmission antenna (for example, transmission antenna
#1) in FIG. 26 may be replaced with any of the operations
described in conjunction with FIGS. 20-25. 1In other
words, a data seguence transmitted from a single
transmission antenna may be divided into plural data

sequences. In this case, such a data sequence to be
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sequences of --transmtted data independently, but the
sane nodul aticn schene is applied to the sane data
sequence. In the illustration in FIG 20, however,

di fferent nodul ati on schenmes may be applied to
different frequency 5 blocks. Since the sane

nodul ation schene is applied to plural frequency

bl ocks, it is possible to reduce the nunber of
t&mﬁgmitb@351§qHEMﬂﬁé© iemm1atharqamﬂmmmba scheme-a
to the receiver s, a_flowhart (2)'

F
SRR AS! A ah 16 SoXBiEPaFy X areAl SO GIe pPBCARRE: =25

Athisrélayw ts the saIRd asblei fiéaw, |nnFtt1€:‘e @2sexerpt= data
for step S3. In the i)l stratlon chann codi

n
AT ORFEE G the OAF T HFTi Q8d seyuBRces n‘f?a sﬁ.*%t%dMIMO

Al 81 SERRM 8keleme mémss@ﬂ&a chenpel seadimgar@éeice with
set for then1(RI =R2). -15 Al'so, the sanme nodul ation

Rddhedt FEagsieaics ot SBRE S d& &%aelaa@&céod%%erate is

dehe reane aehapret neodh A8 shatsds i Sn APPEhBE & nthg modulation
di fferent sequences and the sane nodul ation schene is

Szﬁd“gﬁmédlﬁosﬁrtuﬁ&lr ey chE§ IREIHKE PLPE K s Pdsist eCEgdure
reducer & he RUmesm ofh £ont EQb i S (?@ frﬁlgk'brv%@ throughput.

report t he channel coding rate and the nodul ation
schem® k@ thé rléceﬁm@‘ﬁhgrrdeflqnv@aﬂ i & hndtAgrstrating an

é, e@ {ngaro@% ?%@é‘du?ée”pl'r?hys tﬂlwmé%lh@same

procegur owis the sane as the flowin
aQSBté)@efdtOWdrn ﬁk@) S&2 g9¥cehé phat ﬁersrtmqimféﬁaﬁm@ data

scé’ 0f cle fé%'%%%sq{?ﬁ'ﬁ%dt V%ru?ﬂ'zé deq spquencas of

nsmtted data separately, e same channel
mmaglrsaneomsaseterfrmsnhénﬁpmﬁ@) In sbe tiHd wabpation,

ncea% qﬂrgﬁg ﬂéd@@P& e@héo %HS 9§ggsnﬁﬁﬁgggﬁe§ntenna,

e sane C annel els a
tdné femmeamedgliefdem awduetz’m@ J&%I@@mbdﬂﬁa’ft@ el wrhénkreggency

e T
IEpmstgd&anhéan@ecnddnga%nmeandmﬁﬁrn@ﬁutaﬁtmol bits
nggg?éd to report the modulation scheme to the receiver
side. Since this reducing advantage grows
proportionately to the number of transmission antennas,
the number of control bits may be further significantly
reduced compared to the second embodiment.

FIG. 28 is another flowchart (3) illustrating an
exemplary transmission procedure. This flow is the same
as the flow in FIG. 25 except that divided different data
sequences are transmitted from different transmission

antennas #1 and #2.

[Fourth Embodiment]

Similar to the third embodiment, the fourth
embodiment of the present invention also relates to the
multi-antennas scheme.

FIG. 29 is a flowchart (1) illustrating an exemplary
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FIG 25 is another flowhart (3) illustrating an 36

exenpl ary transm ssion procedure. The operation

subsequent to the division at step S1 is the sane as

the flowhart (3) in FIG 12D. Also, this flowis the
same as the flowin FIG 20 except for steps S13-1 to
S13-K 5 and S23-1 to S23-L. In the illustration,

channel coding nay be perforned on each frequency
tManimlbnland@mdmedekmplimmérmn@peﬂauaﬂ1gﬂmbdem@de been

ata f d k th th
At ady LT H Rl PRS0 e P 8l ghaFS P 2 Cative
d@mﬂpﬂdemmthfextétgf éan:‘glgrm@efw?}ﬁeddl usttor athedsf Iermbodlment,
FIGS. 20-24 Thir odi nen e .division of a
bedffehct €5 F%&Hﬁﬂ‘i? etl® drﬁ"ol%FE}r |°%eﬁ%§ﬁ8§st%fé§/

thercondustierh Ryn heans sof a\ta:fa@hlﬁ‘nenlﬁorﬂ @dIaR®’Cs waingl, channel
ap | i cati ons under varl ous pr ocessi Tg envi ronmsnt S.

R Hi A8 %entfodf ABRTIGIStRB 5 odsehP arRFen‘f?Sﬁlet%eout

uehat fo sRAYeRGR 1t e 41 ansAkt teddsmdb¥ided antennas. As a
correspondi ng to Iural recggtlon antennas. FIG 26 is

r& 94 bhetHhe 345 3FPRESLE & AR kEriaryhe mhannel coding

alf ANSET 8 8irHt Pr O edUpE AGOOT W Pl kO ddiathvedy 1arge data
enbodi nent. Conventionally, a data sequence is

Sizfal | ySUPERSHHERBYY /f ridhh & BPRISL t F Bnsisiion and

3 2ORA L tACLOLA Pt Orihemidsushrahtendds Fl Gc26rding to
di vi ded data sequences are transmtted from di fferent

tihyighsemB eiddmedht enhhisl #1P8sE Ul g2t oSERiduge ttgh ¢ heumber of

dgﬁ%&gﬁ EE@S:yéqﬁfgeﬁqueEéHOEQVﬁﬁ@dché%%ﬁﬁugﬁdﬂﬁﬁ rate
e set- to be an arbitrary value, that I's, any nunbe

tsf thans®issi vAranticthasnfap fsev pelevitded. CRA bit.
addi tigQhy . tafbeigpsrﬁavgghmomt 291 WL 2 $hBOLS exemplary

transm_ssyon ant enna e, ransm ssi o
tarrﬁ@ﬁmassgcpwgrweﬁp@e 26 Iy Hoes rfémwce@hwqhtanpntﬁnt of

a;lé@%@pgractl Re @%Sa(}{ '?ﬂfrP@J yngt 9 WER Bl ssion

In Ot er equence transmtt ed
dqmﬂmalsamglgarrled out unlformly over all transmission

antennas as in FIG. 29. However, the same modulation
scheme is applied to data transmitted from the same
transmission antenna regardless of frequency blocks.
Since the same modulation scheme is applied to plural
frequency blocks, it is possible to reduce the number
of control bits required to report the modulation scheme
to the receiver side.

FIG. 31 is a flowchart (3) illustrating an exemplary .
transmission procedure. In this flow, the attachment of
CRC bits, the channel coding and the retransmission
control are carried out uniformly over all transmission
antennas as in FIG. 29. 1In the illustration, the
modulation scheme 1is not only determined for each
frequency block but also the channel coding rate is

determined for each frequency block.
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transm ssion antenna may be divided into plural data
sequences. In this case, such a data sequence to be 37
transmtted is divided into a | arger nunber of ::a
sequences than the nunber of transmi ssion antennas.
According to the third enbodi nent, in the case where
data transmssion is carried out in accordance with a
MMO 5 multiplex schenme by nmeans of a multi-antenna
[devi tk Wimtbpdjphmendl] transm ssion. antennas, a channe

codi ng rat.e i t for each,of the transm ssion
anten%is%ﬁﬁf%dnégﬁ%ﬁﬁcﬁégggﬁgﬁ%q%égg? F&neﬁ&%lng (AMC)
ifr epreney 10leot ki n Thra npmocedibe ofs giafedr dd tfa arhdhaels.
Vi ewpoi nt_ of inpr.ov hroughput. 1Q FIG 27 is .

A o Db S e r N B G e gt s pabPlRF o kept
ddads ahsS hoid @F 0e@dUIrEMC Thioh it ®W. | SThRe Sadreinasdd¥d to

flowin FIG 22_except.that divided different data
MERBAGEs STt ramii 1By Prof PRBUG Gy eRE under a

ddmipsARSSian amtennast #d avddlathibnt hechéhbstrad i ®Ncoding
15 for data transpmtted fromthe_sane transn ssion

St @hfiaS U {5 SankC FoliFa G REheRBNES tapP t edfoorder to

o 1% ek 1fr g@UaN G gRbecks aliald y fE eaHens Y @GS bist BRannel
illustration) Thus, it is EOSSIb|e to reduce the
GRMBEF 16M Tont Fol ShALS L 2Bler §@ RF $RpEPt Vel ous MCSs as

Motk atriaae $CHENE i, the regeitfl r20,%iedgoSi BCR AW Scient
reduci ng advantage grows proportionately to the _
hinper off tNahsFoFh bha BALEfas! ovele dripdel rgmsmission

£OPLEQ R S (PRY R H ML ENETC 3 99LT heantd Year edUGecuiara
conpareélf% éhe.égg%dgue%béainent.aEIGi 28 i? anot%gra% Y
U @Ehahe (Sniiltusit avhagearsw2schiapleyween MCSs is
1SS procedure. This flowis the sane as the
%%%ﬁ??? E#%?'ZS except that divided different data
sequefdest heeothams M andd fhom difffeaxantt camdiisstdans of

SRR A2, MUl ERUILD LORRAVED L S SEokasing
(encoding, decoding, modulation, demodulation and
others) also differs at the transmitter side and the
receiver side. Thus, if there are a large number of MCSs,
the number of modification times of signal processing
schemes and computational workload may also increase.
This is not desirable from the viewpoint of
simplification of the signal processing (particularly
for simple communication terminals). The fifth
embodiment of the present invention can address the
above-mentioned problem.

FIG. 32 is a block diagram illustrating a
transmitter according to this embodiment. This
transmitter is the same as the transmitter described
above in conjunction with FIG. 7 except that a shared
data channel processing unit 760 in FIG. 32 includes a
power control unit 768. Although some components for

setting transmission power for common control channels
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enbodi nent of the present invention also relates to
the multi-antennas schene. FIG 29 is a flowhart (1)
illustrating an exenplary 38 transm ssion procedure.
The individual steps have been already explained in
detail, and thus the duplicative description thereof
wll be omtted. In this enbodinent, before a data
sequence is divided for respective 5 transm ssion

aalt esmasedatd@gchrent cHaAnEeRES bidy bhamedviaedi ng lande
retransm ssion control_ are carried out unlforntxiover

SO AR P 49 aRSHhi 55 bt Sntéhrids® RS S£ SR ks, St heon

datdeashments i ﬁh@BCawé ABd tihe ebapaele £odiNgt caktBrat the
performed on packet' with a relatively large data 10

C%?az‘é“eéuﬁé’éjq’dé%t F@.t&hi shadiaduidtdon faghg and the

ttrra?rﬂ§ﬁhtstsqql>ﬁ/ dpowa& td 28S HepH Odfbﬁgtt@rﬂﬁanoAcewedl@@mmon
to his enbodinment, it is possible to reduce the

cmﬂﬁa%@l ofh 2 B8/t b&\%§0r€aauwa $B2FEFFP IR EifnheRe LS,

tqdingahakd diAg &%%%Vefhé'ﬁ%&ﬂﬁhﬁieﬁ'@%HJ@eCBQd the
bit. 15 FIG 30 is a flowhart (2) illustrating a

té)@m%ﬂﬂals)ﬁquifaﬁ@i'ﬁesfs@)hepﬂ(@@édw%nsltﬁft%l%nfBG\Neltihb ‘The
ratd achrent o @w%%f’tﬂgesﬁﬁmlc&ﬁgk'&q AU AHE1s may

retransn133|on control are carried out uniformy oqver
bl Eotvtanshi §4i bh 2 aee eAdras v iith FPEn2boopowevarosedeloop

t%ﬁﬂ?sﬁ?%' 3:5# ?an%? S&Qﬁ%‘%oilso@:pi% s%(h 591 g%t npt:.on guality

transmtte e sane tr.ansm SSI on ante
ks dhdosrmi t { paquentydbivocdkisn k. Sided theasaed s reported

%{){gﬁl fﬂE'b‘?ﬂeSCQ@g‘E |q§?éappl ied to plural frequency

I's posSible to reduce the nunber of
contr 6Ihd3ptosveeq1ﬂm9d0ﬂoune¢oﬁ168t hdjrmdm atfieort sohemeéssion

pqwég E@% glv% lesF%%s %J&g%ﬁhmﬁtéSi

ustratlng an ex transn133|on pr ocedure.
itrhf srikow,ont Iser gt 1 aetinén@motfhembetﬁ Chheludharmellnlt 761.

ICnOd#Hgsaré%QSl&%H ans%%s'coor}nbf%‘trlod e Gard &th Q¥ on

over “all” transm ssi
scheme and a coding scheme for the data channels is

adjusted under the AMC control if needed, and in addition,
transmission power for data channels is also controlled.
The power control information includes information for
specifying transmission power of shared data channels
for each resource block (frequency block). The power
control information is determined by the packet
scheduling unit 761. The power control information may
be derived based on a correspondence predetermined
between modulation schemes (or MCSs) and transmission
power levels. Alternatively, the power control
information may be found without use of such a
predetermined correspondence. The power coﬁtrol
information may be updated for each subframe
(or TTI) or may be more or less frequently updated.
FIG. 33 shows an exemplary correspondence available

to the case where the power control information is derived
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30 antennas as in FIG 29. In the illustration, the
nodul ation schene is not only determ ned for each
frequency bl ock but also the channel coding rate is
determ ned for each frequency block. 39 [Fifth

Enbodi nent] As stated above, adaptive nodul ation
coding (AMC) is controlled in transm ssion of shared
data channels. As illustrated in FIG 1, transm ssion
cRQWES &8 lée@irédéﬂrié‘nteﬁﬂtc&;l_ﬂ&%rsﬂdmﬁidéNEeCOﬂtlrrmthEhat

i.s intended to maintain signal quali , ,

s dormint EAE 1y UHier - G PGah RAPFoR SR b1 used in case
oDEH @th©8 uI Ge®n aBd ha O th aYn gSOIryre. surhabke f¥mission
the channel condjtion. In order to paintain goad

PSfrial P qubPi B§ &y el (RIRP Qhr FOGs "GfanhaF e Scheme being

1¢ tiofige tEa'r%rﬂf%'i%@ﬂ dv Prepar & yaehous Mese 3% the
illTustrated in FIG If there are not a sufficient

M fes t 6P IVES heeyAbi hatlln(ﬂws“q?%%er dBeF & MmEnP8sFBAe or no

r%flfa&i SAGK (g fmyﬂep%)e ean g, pehiieved R ki cubanlypl, p2
under the condition where switching between MCSs is

arsl datri efobuexamp ke YRAEE RaYdO T Sraxifdereptsome ratio
‘ﬁ?%féh%%ﬁ (yucﬁggyh@@be%en i@ﬁIGOd'BQ'course, the

enes nal processing coding, decodi ng,
dredchul moHer, 2 Weandsicite RS and i der shealtsoa dFMfigrsian power

#%v%%gag§glhg%r ?ﬂ%%é@ﬁ%&hgh Z%Eé%%gﬂﬁisnbng%ezhugnd may

ere are a arge nu
maxﬁfmoaeimmtla5§(ﬁygegnalImwxﬁ%stm@nscmbﬁEQQﬁuﬂation

| sa_j hi
sqc%'@méa“ %Paéhy’“c |98, MBY. ;3 D é?%f?rfaf%a?lf lmsao\% tﬁgt have

esTtablfé F rom t he Vi evvp0|nt ion
csighah - prrm:e:scsrngs@:a-rdenubartloy ed&@5h fot heimpl &or example,

Th ifth nmbod
RS b AR ser S DanS higmEe 11 Ty SIROCL IPRE LOh ok op sk

raobl eAMEI GFBR. i S4a Sl oek dnagaemplllaust rabrmgspondence
between MCSs and transmission power levels. The
correspondence is not limited to the illustrations in
FIGS. 33 and 34, and any other correspondence may be
predefined. It is sufficient that the transmission
power can be derived from the modulation schemes and
others.

FIGS. 35A and 35B show exemplary transmission power
for individual resource blocks. In FIG. 35A, the same
transmission power level is set for all resource blocks,
which corresponds to case of transmission power under
the conventional AMC control. FIG. 35B illustrates an
exemplary case where the AMC control as well as the
transmission power level is set for each resource block.
Since not only MCSs but also the transmission power can
be adaptively changed, the throughput can be further
improved compared to the case with use of only the AMC
control.

FIG. 36 schematically shows an exemplary
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transmtter according to this enbodinment. This 30
transmtter is the sane as the transmtter descri bed
above in conjunction with FIG 7 except that a shared
data channel processing unit 760 in FIG 32 includes a
power control unit 768. Although sone conponents for
setting transm ssion power for comon control channels
40 and shared control channels may be provi ded, these
r@@ﬁkﬂ@ﬁ%&ﬂﬁ)@@t b@iﬂﬁ*Eemdhpmw§SGQMﬂéW€bﬂbomnder
dleC% X nd thus are not illustrated. Note. that pg
it E iMgS FafBC theSABdalR TORISEhSRT ARG t g)

stiAsetsshan pOYel Bee kepbweonss apt rker tthﬁnﬁlCMUBQ and in
contr ol channels Al so for the shared contro

LN NEIS2 Rahé éRaifeP idodiatd cita MGR3 rmdarsat%ﬁ maximum

tm@@hgﬂ% la%hltéaagmeS§h@ré PO ame Kepinh £ ot ARte Tphl,
?enera he transnission power for the shared

@d}dcﬂ}%%aseﬁwqtovb% Yont A3 ed SHPREEEr §RFde the SNR

uwa@royedbfesenortr@rpsﬁﬁﬂslsq% ;)tdv?’é@nléx?'bqnlgolé’%%al to the

control or based on reception quality

viank e maEi‘on) 1 of h@ownl 1wk Eﬂﬁﬁo%hanﬁél§%ﬁﬁxﬁﬁéﬁrf?%%1
tﬁ%{lghﬁs 'a@ﬁlnggl%owdé:lom@h 99'5 g@%ﬁ%ygay Tphl,

m ssi on power for data c annels based on
Mﬁﬂ@¢a§mﬂh2@ughﬁmmwﬁﬂ@bﬁIsmﬁﬁﬂeaphinmﬁhebﬁa@@%levable

uShCJ] g%t@@ un:ﬁt x]@\; r,I 3 gﬂiésgnpﬁg't”ﬁngZ tlhse not provided

|nat|on 0 ul'af’i schene and a codi ng
EthME Byrs ttdme @aﬂao@iywﬁﬂ% MESladjnust dSancare tperovided

%ﬁ«%”%g{’été% negded., And L Addy ESE’dl%?% to the

't anshi S9ion power for data Shdnnel s s
annWeoMuahalThMmemmtcodLHﬂhenf@hﬁﬂ$®ﬁ umdamwsl to E,

DL ONL O f 91, . SRECId 1,00, LLADSULSS] ON DOWST. @l her hang,

data channel or each source
dd¢eqdem¢yﬂM(Nﬂ®s dmmop@wamtxxhﬁgbbr|nﬁ@mﬁmlaﬁlp$ power

eLoon ey e uagkela 88 pereduinad (iEhn Bisce cne
SIOR rfesqoriienc € . pr @dﬂie‘altmenédﬂR is equal to F, MCS3 together
with MCS1 become available. By using MCS3, higher
throughput is achieved. 1In other words, according to
this embodiment, even if only the MCS1 and MCS3 are
provided in a system among the three types of MCSs, that
is, MCS1, MCS2 and MCS3, higher throughput is achieved.
In other words, it is possible to use variable
transmission power to reduce the kinds of MCSs while
maintaining high throughput.

As stated above, the level of transmission power
may be derived based on a predefined correspondence
between modulation schemes or others and transmission
power levels. Alternatively, it may be found without use
of such a predefined correspondence. In the former,
power information indicative of the predefined
correspondence is stored as common information between

a base station and amobile station in respective memories.
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bet ween nodul ati on schenmes (or MCSs) and transm ssion
power |levels. Alternatively, the power contro

i nformati on may be found wi thout use of such a 30
predet erm ned correspondence. The power contro

i nformati on may be updated for each subfranme (or TTI)
or may be nore or less frequently updated. FIG 33
shows an exenpl ary correspondence available to the

Tw@cym;ew sha tpawerc £ond & ok rimifros Met £ 0Nz kS ;demrsiyedn power
= =, on a_predefined . correspondence. In th

S5 651 PR GrEP S RE ot Sricif SO BoRer BT 15 (et (e ference

t@ASth e Of ozl dPelliahicen. schenehbei r $PSK:nEh®ase station
transm ssion power P2 is used in case of the

GRSERITHR § OMO SENE R THATTM BT 1 BBRML M FARAGH SdlBhcative of

et r B3 sindi $1S€dni pHase ofi ot henhapeduldn ©ho3Che®nnels or
bei ng 64QAM There may be sonme or no_ rel ationship

RSt he THieamss S8 R SShVR? I F 6981 AN Cpp Magh P pareported

oIt 1 anphe 1 o REIL: MBY Oh aMBY RMmPE SOAR /AL ithannel such
rel ati onship such as"P2=2P1 and P3=3PI". O course,

&heb 102ad@3s hrodnifatmoht seRened HRIFBR Ll kY anshicssi on
&9@@@5 dﬁﬁ%ﬁc@rﬁaQOBelk@ﬂé¥kée thecaRoy@ M €estation as

types, an may have nore or |less types. In addition,
haiee AUH L@ BRa tgeieAs aAd 1t Re tirdns i igst oF pewePendyitten

i Ay Rl £‘€¥‘Ee rkepe?é‘l ne COf FgsRadence to each

ot her. For e sane transm ssion power P1
may b@rus@def@rtlm hhegpSK whdho6QAM uUFRGa ¥ shehd n@d

égPPEE B%é%%ESSp Qﬁﬂ@ﬁg M;%E@' ual resource
eve S 0

trans SSI1 on pomer rrespondence 1S not
Hiotked tto twherisl,| uste abecres $hatEL@ES.M3B3 derd i32e Bhé

an her_corr denc r def|
RIS C0 SR IR I ) PO sk e
Hesh1th¢qnmupation&mﬂ@ﬂegmauﬂc%theryeIQGSs 35¥e and

SO, Shau SxePLAY. { T ALSTEss o, gavery 97 nicndid dyal

resolr ce sane
particularly advantageous to improve achievable

throughput. Note that information for indicating which
resource block has been used for transmission via a data
channel at what level of the transmission power has to
be reported to mobile stations via shared control
channels.

Also, if the predefined correspondence is not used,
the base station does not have to report the transmission
power to mobile stations via shared control channels.
For example, the mobile stations may measure reception
guality of individual resource blocks assigned for
themselves, and may estimate the transmission power.

Hence, the frequency of how often assignment status
of resource blocks (information indicating which
resource blocks are assigned for which users) is reported
tomobile stations may be reported for each subframe (TTI)

or less frequently. More generally, the respective
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25 transm ssion power level is set for all resource

bl ocks, which corresponds to case of transm ssion

power under the conventional AMC control. FIG 35B
illustrates an exenplary case where the AMC control

as well as the transm ssion power level is set for |

each resource bl ock. 30 Since not only MCSs but al so
the-transm ssi on power can be adaptively changed, the
firity pughpyt ocanepe ftif hhet o mhopridwed teonpanedmby bhemay ot

cas th use. of o t he contro
D et FOBE F oL AR Tt 5 § O 5 i laf BRERYFCe block
aks@ﬂ\@ﬁmentthrmmgts twlmsnbhammcteran@r@ﬁ@f itreth MeSssion

and signal -to-noise ratios (SNRs). pose that MCS1
PIRAEE B | ofke Ei%e F af 8 Pt na{fal.%ag BE NESShdSh the

dey®F + Bhly .rate than MCS3. Let the nmaxi mum 5
throu%hputs achi evabl e under MCS1, MCS2 and MCS3 be
Tphl , ¥ Tfph3 7an8 ?ﬁl@tlFéééé’cFP\?éﬂ%/anAF§6mP§tﬁpbbsaes%h%Pment

deher SNB., Aindes 1 8gay ¢ aifh t £ ARSI 1SEL 98 rRAWRIn | e¥eladed
equal to the wvalue "E'" in the illustration. In this

rERU T ERe AR DUGABEL AT BV8B| € AMdBR T MESD jusers.  In the
fﬂ%ﬁgﬁk@¥éaye19mple10a§@§@ﬁﬁeﬁgr%%ﬂﬁﬁ@ Birghers dhape

Tphl may be achi evabl e under. MCS2. However, suppose
e kMCSE imemor tercbvi de@obinl ¢ hat gfdtasms aRd <G ythhee

M -apd d Ncgéeeaﬁmoyggg nn{é‘nwEhQ ?I\%t L d h&ﬁe

cas_e, accor ng to t he conventi onal control when
asrel gNRens: egeianodd ff ed 15fopleyp ddtsl chn béh@komemdm the

zf{g ‘gl %teerﬂl?c?kt Q% solté: f‘neg%ndsta@ﬁ%orlcg nﬂn(r%rﬂr?t

nment her transm ssi on power is achi eved
nEorneRanmsd, durlrng possi bhe g snbfeasee t he ASRRSUDmM a

45 17 ST aRbie avar T hE8 L 0T By ks, hignar Bpttes
tHrooghputorn &i aihinevethe ta sEhen \mrajsana(e@ort:thém‘g tbe good
éﬁ%ﬁngﬂb8%dﬁ¥¥ig gﬁgaﬁégyy%éﬁ?ﬁryg§%%§ﬁ%gﬁf%k§r?esource
types o S,

Hh@tks during the three subframes. In some cases, the
channel condition may change into a worse condition. 1In
the illustration, “X” marked resource blocks indicate
that their channel condition has become worse. The “X7”
markedresourceblocksshouldnotbetuﬁﬂiasdatachannels
for transmission. In this embodiment, the transmission
power for these resource blocks may be set to be zero
to prevent the resource blocks from being used. Thus,
even i1f assignment of the resource blocks is infrequently
updated, unnecessary data transmission can be avoided
by setting the transmission power for resource blocks
with poor channel condition to be zero.

The setting of the transmission power to zero if
needed is also advantageous to mobile stations together
with efficient utilization of communication resources.
This is explained in detail with reference to FIGS. 38

and 39. FIG. 3BA schematically shows an exemplary case
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is, MCS1, MCS2 and MCS3, higher throughput is

achieved. |In other words, it is possible to use

vari abl e 25 transni ssion power to reduce the kinds of

MCSs whil e maintaining high throughput. As stated

above, the |evel of transm ssion power may be derived
based on a predefined correspondence between

nodul ati on schenes or others and transm ssion 30 power
whewed sorfbtespat avel yrantsmbyt be éQUﬂHeV\ﬁshh@Ut résesmOEsion
such a,ﬁredeflned correspondence. forner,

PROVRE 1A Grmat FOR iendiitat F@éoarffﬁeg& | Aggigned for

ceQf £5RONERNEL. | STRE QI &b A 6L | AHORNRY | @Asketoeethe
a base station_and a nobile station |n respective

CreiRRBaonas ANE S T ECSt A1t Sah PEetRRPNE St Hel G- 35A.

FII@NSIA 5S4 AR wiROWRY eﬁé&ﬁpﬁﬁrlyc%arseep‘i«m@gef teR thePagession
station with reference corr&ggon ence. In this

Peaser §pE 68§@Us&%?|%°c&§e§%tar}% ol Erafnte Pﬁezero
i et £ 9n e' ndicatd e 9 radiNe 4K 2PSH1 B8IsQN POVEL Ui Raise
shared control channels or others. The predefined

tér riespoAddricel pRyPBE STt $ edlated Hel hbbree BtaEpoRlocks
M A CRLTHPMNL S nE@go&P@Qn@lé%%Q R3S 0QdRASt 15 well as
i nformati on. ternatively, the correspondence may be
keggortled toteHe ambine efatiremsasisgdonap@wed as constant

' aRJg)\gf)égEE'bqré at 'f:}‘?ig §§tt\»} ’Elllget%rta{g:ytggn%tg§ onI Bower

as System specific infornaf and
hetdbut stichba g edefti e s loow k dSpomueiites inksha s constant

agsszég 0516,y D0y Qmuaéhé%?%‘i: 11?1:08‘%3 é@aﬂﬁgr%&éi‘gtlon of

fation nay derive transmssion
a mpdiwe duainpy isoi ¢ 0. asAﬁaalkmﬁﬂkxxrmmebe$am$mnwghputpower

Since. th a | the tr
ospt]i%}fsg %%SP%E od?rsLs par of@u?arl y ad anmggegésm()blle
st tiprove athrevalie etcnlemrgenputhamotreemattlon quality

'”fé’rm%tt' 2 fo%h' Rg Ca}éé‘gu‘é‘&' 2 %LSSS%Ceer bl 9¢k B&% ang
een USE or ransm ssion via a

RB5 is improved. FIGS. 39A and 39B show respective cases
before and after the transmission power for the resource
blocks RB3 and RB5 being set to zero. In the illustration
the transmission power is controlled as in the case of
FIG. 35B. As illustrated in FIG. 39B, the transmission
power 1s raised for each resource block.

Information indicating for which resource block the
transmission power is set to be zero may be reported to
mobile stations via any shared control channels other
than shared control channels indicative of resource block
assignment status. However, it is likely that such
shared control channels are not necessarily provided.
For example, mobile stations may intend to receive all
the resource blocks assigned for themselves, and may
ignore signals for resource blocks with less than a
predefined reception quality (in the above example, RB3

and RB5). When the information indicating for which
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channel at what |evel of the transm ssion power has to

be reported to nobile stations via shared contro

channels. Also, if the predefined correspondence is

not used, 25 the base station does not have to report

the transm ssion power to nobile stations via shared
control channels. For exanple, the nobile stations

may neasure. reception quality of individual resource
relsaokisc asbilgnad floe ttrhersel vyesporambway ésticai€eltbe zero

.transm ssign,_power. .30, Hence, .t he frequency ,of how .

15t BaP e AN renE R RF Sty (TR BERE ¥ JBtion can

meiarduor et ¢ oBpitnddcadw aliwhi alk s sesatecewhltocks @i eresource
ssi.gned_for, which users) is reported. .to nobile

o ety S ¢ BT oP A & hn e BRFI e

ingssriia equent lhe My €a deneralsini s § henr pspect iattd 4deception

frequepcy of reporting to npbile stations may or may
Pog' € eg?ﬁegﬁﬁmﬁPgﬁ%ﬁISB?téﬁﬂwtion of the resource

bl 0ckThaspir@ent e 8t 8hb®d iten MeSoAupher paReG 4 invention
transm ssion power. A shared control channel may be

NGl BBETt K8 S ST L BFS taRYY SRl GH YR SR Renmdtli € aP F § SSidwns

iy axemphariys asstgnmeitt e 8f tesovese RIsks: mbRttde ang
illustration, shaded resource areas are assigned for .
VedTiQRH USEASL 1FAtire gnd uSRF ardd TxanPRrey, Pasdiateent thin

tolatdisogh ra@f@“ﬁﬁ‘%i]to drogke igreepant ehionmelide ror
stations every three subfranmes (resource assignnent
COEPHR R} eN&ifd thBS RIAYMRENE N MBAPH &R ¢ f PREGdetRSEAibed
wald1Er r ¥REA%n d B8+ of GFAUN §€ sRIGLK: a8 RILANERL ?equ%dﬁ%ver,
invariantly naintained during the three subfranes.

the Hbughiacls ersolir s ehlagvkodd meggst gned hot #asential to

| er; nel. c Ltion, 1 LS :
AL 2 Do 400l CoL LA B LocRoimence may
bepitt afinad teodghlout all resource blocks during the

threeTﬁﬁgrfW@érn%Qf%%@lcﬁé%%ngrgbplication is based on
Japanese Priority Application No. 2005-106908 filed on
April 1, 2005, the entire contents of which are hereby
incorporated by reference.

This international patent application is also based
on Japanese Priority Application No. 2006-9299 filed on
January 17, 2006, the entire contents of which are hereby
incorporated by reference. | .. '

Thisinternationalpatentapplicationisaisobased
on Japanese Priority Application No. 2006-31750 filed
on February 8, 2006, the entire contents of which are

hereby incorporated by reference.
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channel condition nmay change into a worse condition.
In 20 the illustration, "X' narked resource bl ocks
indicate that their channel condition has becone

~worse. The "X' marked resource bl ocks should not be

used as data-channels for transmssion. In this

enbodi nent, the transm ssion power for these resource

bl ocks may be set to be zero 25 to prevent the

resource bl ocks from bei nCuseds Thus, even if

assi gnnment  of the resource blocks is infrequently

updat ed, unnecessary data transm ssion can be avoi ded

by seftiagtifenénansession pewdrgrofigr esaurce dHosKkel for
wi th poor channel condition,tg bg)zero. Bg The setting ,
2oF Ot ¥ GRS A PEP PowRF Y otRef PFF EeFeEdd 181 ffpdition

wadVrant ageeys ore pi he ret EHionsehegetdlesckw tilhcluding one
efficient uti]ization of conmunication resources.

OHhiRC T8 &8f Tt BiEd LT HERAFE &F t hCPBPEreceIf 0 FI GS. 38
and 39. ¢ bhfau 384 8¢ RYMBLIDEA d ¥t ShOVE can X el 8ok £888t ing

45 where sone data are transmtted at the _sane
e fAhR BEedn CRRRE 1ioR d1ITt R CE Gt TeRolire&uRRERsPlocks

£35S le@had J:ﬁoblxpﬁéiaé&mﬁlﬁ%riscaﬂ'bhé 89?6@%@9@9%&@ §é‘§ecting
case of the conventional AMC control and is the same

ofe PEGRo35A0 £ 5 Irg GommBnils@isl ag axeapearns sasam fherplural

ddent L apgm S$k 08 tEkor recourse bl ocks RB3 and
RB5 is set:%oébepggﬁﬁsﬁ In this case, it is desirable

that & baselsitiponsehese defie tmiangiiiss o ipowatermining

| ate ' r c I Lt t
o L AR R P B M e B T Hh gl e tuated
alotmheanmand bt ibmansni ssi on power as constant as :

possi hl Thi.g i he I 1SSLO ;

| evel gafc?rﬁgkéészc S a?%%n gts%%lkattﬁgjr}%nﬁﬁ?gl E;eeg—P%ggtlng a

consr aat chas ok si b echrtgrme el vi keypdée herofi ristdbledulation
[ f Li f r t, e

PR 200 o0, B o P e B p R K Ve e fox

the wvééwpdian obmpobileatsngt oppnéntean he expeveed data

S nLgGeRtign quality

a channel transmission unit providing the selected
communicating opponents with the control channel and the
data channel modulated in accordance with the modulation

scheme.

2. The transmitter as claimed in claim 1,

the modulation scheme determination unit
determining a channel coding rate depending on the
channel condition for each of the frequency blocks;

the channel transmission unit transmitting data
including the control channel and the data channel, the

data channel being modulated in accordance with the
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associated with the resource bl ocks other than RB3 and
RB5 is inproved. FIGS. 39A and 39B show respective
cases before and after the transm ssion power for the
resource 20 bl ocks RB3 and RB5 being set to zero. In
the illustration, the transm ssion power is
controlled as in the case of FIG 35B. As illustrated
in FIG 39B, the transmi ssion power is raised for

meachl z esour cecibének andif enpadiesh wandhcatiiengchennshl choding

.gsource bl ock the 25 transm ssion power is set to be
er'o may be reported to nobile stations via any
shared control channels other than shared contro
channel s indicative of resource block assignnent
status. However, it is likely that such shared
control channels are not necessarily provided. 30 For
exanpl e, nobile stations nmay intend to receive al
the resource bl ocks assigned for thensel ves, and may
i gnors. Siw|§r£ﬂémﬁ.&:&9@fCstbQ@ﬁ.SnéMitDn| e&&ﬂnham awherein
predeflned receptlon ality (in the above exanp

ChgTn RB5§ O M&]rt%ee criatioP§ r?duu@aﬂt#%mfﬁﬁlue over
tWH ch1 46 anesorié 68 eRlOeko 1 Be kg .ansmi ssi on power is
equal to zero is reported to a nobile station, the
nobil e station can neasure reception quality
associated with each resource block with high
accuracy based on the reported 5 information, the
total transm ssion power and reception power for the
nmobi |l e station. The preferred enbodi nents of the
present invention have been described above. However,
the pleséite tH@SRNbDALES Bt Fiaired tont Rage of claims 1
&Tbpdi W%%tzselﬁn‘éhjeoxﬁ’&ﬁu%%@{’ bﬁ%‘ideonlé‘ngetermm d for
variations na made W t e scope and sprit F
eafeh ppésdnte i VéﬁMﬁﬂﬁYFbﬁOQkﬁwenlence t he present
i nvention has been described wth reference to the
di stinct enbodi nents. However, the distinction of the
enbodi nents is not essential to

5. The transmitter as claimed in any of claims 1
to 3, wherein the modulation scheme is determined

uniformly over the plural frequency blocks.

6. The transmitter as claimed in any of claims 1
to 3, wherein the modulation scheme is determined
uniformly over plural subcarriers distributed over a

frequency axis.
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15 the present invention, and one or nore enbodi nents
may be used if needed. This international patent
application is based on Japanese Priority Application
No. 2005-106908 filed on April 1, 2005, the entire
contents of which are hereby 20 incorporated by
reference. This international patent application is

al so based on Japanese Priority Application No.
2006-9299 filed on January 17, 2006, the entire

content s of ich_are hereby _incorporated.by

refer ncgg”igp%%?§mﬁ%%ﬁha? onal® - {gnfnaﬁ&%%ﬂu%ban§ther
calngor based; : on Japanese Priority Application No.

2006-3175Q filed, on Februar %h 2006, . the entiire .
cont efit § 56" ST BA 3" rFé?%Bési EE TR RLeR hyr it receiving
ar ef et ea6emids’s LAl MeglesA tiansdhtherf ot asel g ngha
data channel for a conmmunicating opponent with a

AT LERINTY CBRATBhS 5 with use of one or nore
frequeney dH HeKe 1l Rl RYs@A®n AnBreigakidBonse to the
frequencies, conprising: a conmuni cating opponent

& BREPBA A PR eV &R T hy TG ThaRASIE IdRhdFRicorf 3 b# -

each of the frequency bl ocks for each of plura

comuni cati ng opponents and sel ecting 10 one or nore

of the communi cating opponents fromthe plura

comuni cati ng opponents; a nodul ati on schene

determination unit determning at |east a nodul ation
schene depending on the evaluated channel condition;

15 a gontrpl EFQH% i 9€88T gkl %ﬁaﬁ%éd%ﬂ%ﬁ?iﬂg ®, wherein

control channel indicative of the determ ne
thriut aenemissheme Ghdtbee datania frrespeneg Hlockke

g Laklkg sfd&’{ont he cﬁ?é ?Et 6d COmYNi-¢d Ng, PPRANAN §£t Qe
receive a data channel; and
frequency blocks.

9. The transmitter as claimed in claim 1, further
comprising:
an error correction coding unit performing error

correction coding on the control channel.

10. The transmitter as claimed in claim 9,
the error correction coding unit performing the
error correction coding on the control channel for each

of the frequency blocks.
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20 a channel transm ssion unit providing the sel ected
communi cati ng opponents with the control channel and
the data channel nodul ated in accordance with the
nodul ati on schene. 25 2. The transmitter as clai ned
in claiml, the nodulation schene determ nation unit
30 determ ning a channel coding rate depending on the
channel condition for each of the frequency bl ocks;
the channel transmission unit transmtting data

i ncluding the control channel and the data channe

the data channel being nodul ated in accordance Mﬁth
the 248 .nDthe atiaonsscherer @ cdhedded wint b 1tahiem ch,armleére in

odi te rapsnmitter as.clained in cl
5 il Brsinen Ehain S olh iy THRAFY ddioTsmd 54 oh it
ity Ifodl 8 varh Wer oy erde t Be tildi alo do €guencye bloocksol hdnnel .
The transmtter as clained in any of clains 1 15 to

3, wherein the nodul ati on schene is determ ned for
each of the frequency blocks. 20 5. The transmtter as
clained in any of clains 1 to 3, wherein the

nodul ati on schene is determ ned uniformy over the

plural frequency-blocks. 25 6. The transmtter as

claimed in any of claims 1 to 3, wherein the
nndulé@loﬁ@ﬁﬂkﬁénS@%Rﬁ%Fn?ﬁe&kﬁ?%%@féPnﬁ@XnRﬁ claims 1

tR U al rawkep Fi gbmpdissdfhuted over a frequency axis.
49 a division unit dividing a data sequence to be
transmitted into plural sequences,

the modulation scheme determination unit
determining at least a modulation scheme for each of the

plural divided sequences.

13. The transmitter as claimed in claim 12,
the modulation scheme determination unit
determining the modulation scheme for each of the

frequency blocks for each of the plural divided

segquences.

14. The transmitter as claimed in claim 12,

the modulation scheme determination unit
determining a uniform modulation scheme over the plural
frequency blocks for each of the plural divided

seqguences.
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7. The transmtter as clainmed in claim1, further
conprising: a retransm ssion request reception unit
receiving 5 a retransm ssion request for data from
one of the conmunicating opponents, the channe
transm ssion unit, in response to the retransm ssion
request, retransmtting the data. 10 8. The
transmtter as clainmed in claim?7, wherein the
transm ssion of the data in response to the 15
retransm ssion request is conducted for each of the
frequency bl ocks. 20 9. The transmtter as clained in
claim1, further conprising: an error correction
codi ng unit performng error correction coding on the
control channel. 25 10. The transmtter as clained in
clai m%,. 3bhéehe reironicorerecis ooladdiay dAitclaim 12,
erformng the error cotrrectign _coding on the control
P annErd rOREAT 15  AE TR JOR e T OREL O80 AR E The
ddeasiithtierg as il af oed b del 12d i vheeehemd hevdatahe plural
transmtted by the channel transm ssion unit 5
Jiitt 488s SGHARFPEF Sdet ecti on code for the control
channel. 10 12. The transmitter as clained in any of
claime 1 to 3, further conprising: a division unit
dividing a data sequence to be transmtted into
pl ural sequences, the nodul ation schenme determ nation
unit 15 determ ning at |east a nodul ati on schene for
each of the plural divided sequences.

16. The transmitter as claimed in claim 12,

the modulation scheme determination unit
determining a uniform modulation scheme over plural
subcarriers distributed over a frequency axis for each

of the plural divided sequences.

"17. The transmitter as claimed in claim 12,
the modulation scheme determination unit further
determining a channel coding rate for each of the plural

divided sequences.

18. The transmitter as claimed in claim 12,
the modulation scheme determination unit
determining a uniform channel coding rate over the plural

divided sequences.
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20 13. The transmitter as clained in claim12, the
nmodul ati on schene determ nation unit determ ning the
nodul ati on schenme for each of the frequency bl ocks
for each of the plural divided 25 sequences. 30 14.
The transmtter as clained in claim12, the
nodul ati on schene determ nation unit determning a
uni f orm nodul ati on schenme over the plural frequency
bl ocks for each of the plural divided sequences. 51 5
15. The transmitter as clainmed in claim12, the
modul ati on schene determ nation unit determ ning a
uniforn1nndu|ation schene over the plural divided
seque es. 6. The.transmtter _as clainmed.in claim
TG ThAE) SE AT L RERE Rt et Tont it 4% 2
determhur@oauumﬁanwﬁﬁMﬂmﬁldatsdmmmaoyem;nmia
ubcarrlers dlst i buted over, a fre uendy for each
CEhBL PNl 2 dFPiRdES SeferidEs. rigeﬂa Prﬂéed to the data
dd S Aklt &fo aseclddivegledn claim 12, the nodul ation
schenme determ nation unit further determning a
channel coding rate for each of the plural 25 divided
sequences. 30 18. The transmitter as clained in claim
12, the nodul ation scheme determ nation unit
determ ning a uni form channel coding rate over the
plural divided sequences. 52 19. The transmitter as

clalned in claim12,
. The transmitter as claimed in claim 12,

the division unit dividing the data sequence

depending on a number of plural transmission antennas.

21. The transmitter as claimed in claim 12,
the division unit dividing the data segquence to be
transmitted into a greater number of segquences than a

number of transmission antennas.

22. The transmitter as claimed in claim 4,
the modulation scheme determination unit
determining transmission power for the data channel for

each of the freguency blocks.
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5 the nodul ati on schene determ nation unit determ ning

a .channel coding rate applied to the data sequence

to be divided. 10 20. The transmitter as clainmed in

claim12, the division unit dividing the data

sequence depending on a nunber of plural transm ssion

antennas. 15 21. The transmtter as clainmed in claim

12, 20 the division unit dividing the data sequence to

be tEa3nshitte éddmsoistpreatsec lavimhed of ckgumngeds further

t : ber of transm ssion antennas. 25 22. The

G5 ngﬁfﬁggﬂbas clainmed in claim4, the nodul ation

schene déberagaatn bh sihptr irdeteepriadef)i heansoirgss opondence
wer for the data _channel for_ 30 ch of the

o T8y I GRG0 T8 DAC Rie §7 AndRt (47 T As CAMI MR and

timactaimsZyn f powvleer 1eobdprsi.si Nng: a storage unit

storing a predefined correspondence between

nodul ati on schenes for the data channel and 5

transm ssion power |evels. 10 24. The transmtter as

clainmed in claim22, wherein the control channe

i ncludes information indicative of the transm ssion

power of the data channel. 15 25. The transmitter as

claimed in claim?22, wherein the control channel ,

i ndi c&td nd A&t AN FaTSmASsiCoR L pedet ot 2 AR Féastherein

e depguencyd sk li S raduakeb0 12687 ROLt LS d ANSIELLRG e of

to the sel ected comuni cati ng opponents at a

HhanSAPSSHNS 8L RPNP I0R Lt RE cloner BR téhawimennedi £ f er ent
froma control channel indicative of assignnment

25. Tﬁe transmitter as claimed in claim 22, wherein
the control channel indicating that the transmission
power for at least one frequency block is equal to zero
is transmitted to the selected communicating opponents
at a transmission timing for the control channel
different froma control channel indicative of assignment

of frequency blocks for the communicating opponents.

26. Amethod of transmitting data to a communicating
cpponent with a better channel condition with use of one
or more frequency blocks including one or more carrier
frequencies; the method comprising the steps of:

evaluating the channel condition for each of the
frequency blocks for each of plural communicating

opponents;
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of frequency bl ocks for the comruni cati ng opponents.

25 26. A nethod of transmtting data to a

comuni cating opponent with a better channel

condition with use of one 30 or nore frequency bl ocks

i ncluding one or nore carrier frequencies; the nethod
conprising the steps of: evaluating the channel

condition for each of the frequency bl ocks for each

of pl sedle coimyniccet | gy moppEoneht $heS4c smeheatiawt Hneg

U ALl A COMMIY 3LLI0 - ARPIRENLS. S oMl nent g
plYural “comruni cat’i ng ‘opponéents; "detérm ni n at HEast - §
nodul deit@rmsthéng depéerdisntg a o dika evanuatdckercdadepeending
condi tion; -5 generating a,control, channel indicative

¢ niq'h% Y&t ﬁgd cr%aorgrl‘gtli Sﬁ%‘gh‘éﬁé?nand one or nore

of thgerfarmuengy bl ocks raMdaidlabhacfloritbéceeliecéedf the

U SR IRTOTAS, e Res®ih G S ne
fad i ©h cghaynet kand e dak s 1echafwel thedW al edt ddn

accordance with the nodul ati on schene. d55
communlicating opponents to receilve data; and

{1

providing the selected communicating opponents
with the control channel and a data channel modulated

in accordance with the mcdulation scheme.



