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*159159* DESCRI PTI ON

11111 - coood NI
COVWUNI CATIONS METHOD 5 TECHNI CAL FI ELD The pr eséht!s**
invention relates to a radi o comuni cat

i on

t echnol ogy, specifically to a radio connunlcatlamgmmmmm"mww
apparatus and a radi o conPbACBaPTdAY net hod t ha
capable 10 of controlling an Automati c Repeat *G00002*
Request. BACKGROUND ART In the third generation nobile
Cc oNRADI @ at OMiviBN heATDAN S r BpPARARTUBJAND RADI20QGOMMUNICATIONS
(International Mbile 15 T ni ct ai ons-2000), a
hi gh speed and | arge capaciﬁbfﬁgﬂxrink IS required.
For exanple, an information transm ssion rate of 2
Nb s has been_realized using a frequency bandw dth of

VRN GABNBIEEDt he | M- 2000 systenms, single carrier
W COMVA (MM &lgkardneDiy ehigsokeen a@ kRl €y 8d:ad b é8mmunications
addi tion, a nethaod called H _gh Speed Downlink Packet
AcEésld qﬁrlsﬁp}&)nwymsegéaf 1tRé LMSHPAR &rghicesoRMEngRations
t r§?§§k§§h9"hnd al £240d bl Al dd Y mle RNt 88 Oanrebﬁapable

oyi ng an_ Adaptive Mdul ati on and _channel Codi ng

( A‘R/f:) Cﬁﬁt nedlinf ADt BHEPMEtiRepeReake feasieSEARQ)
nmethod in an MAC | ayer, or the like. 25 The AMC is
descri bed, for exanple, in Non-patent Publication 1.
ThRAAKGRPENHeABEi bed, for exanple in hbn pat ent
Publlcat ﬁ% ﬂ%l ug%%! ﬁ%%qqe cO Hﬁ%%%l%% dmethod

i's dIVI |nto p equency ocks)
nvdepaesentedethkols déM@rﬂDﬁ@d foKIateryatneqaéncy Moblle

s_described 3 Non- pat ent _Publ i cat
NoRESabamRtREGHRegpraaoht) tO8 BILE SpEdl h68 18062 capacicy
ModowaganandisK. relgmageadhi , Byrrboéxﬁ%apﬂaeandan information

Nbgggrqtsm9351on rate of 2 Mbps has been realized using a

frequency bandwidth of 5MHz. Inone of the IMT-2000 systems,
single carrier W-CDMA (Wideband-CDMA) has been employed. In
addition, a method called High Speed Downlink Packet Access
(HSDPA) may be used. The HSDPA enables a high transmission
rate and a high quality transmission by employing an Adaptive
Modulation and channel Coding (AMC) method, an Automatic
Repeat Request (ARQ) method in an MAC layer, or the like.
The AMC is described, for example, in Non-patent Publication
1. The ARQ is described, for example, in Non-patent
Publication 2. A technology in which a frequency band is
divided into plural bands (frequency blocks) and a modulation
method is determined for every frequency block is described
in Non-patent Publication 3.
Non-patent Publication 1: T. Ue, S. Rampei, N. Morinaga and
K. Hamaguchi, “Symbol Rate and Modulation
Levelel-Controlled Adaptive Modulation/TDMA/TDD
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Level el -Control | ed Adaptive Mdul ati on/ TDMN TDD 1
Systemfor H gh-Bit-Rate Wreless Data Transm ssion”

| EEE Trans. VT, pp. 1134-1147, vol. 47, No. 4, Nov.

1998. Non-patent Publication 2: S. Lin, Costello, Jr.

and M 5 MIler, "Automatic-Repeat-Request Error

Control Schenes ", | EEE Communi cati on Magazi ne, vol.

12, No. 12, pp. 5-17, Dec. 1984. Non-patent

Publ i caS'yehesl P. ww, JHigheBfit-RateBi nghtimeldds A Data
Practic L8 ul ne, Transgei v n

Al gorit 5%%& P nT(éh%#?sEﬁ%?%wg? E@c%}gﬁl$?gb %9} 47
ChanneINoIEEE Toans19@8mun. vol. 43, No. 2/3/4

ERE 05 B SCRVEBBY T | \VENTT CNCBTHER Ftr 17y 274 M-

| npr ovement e rof smedmaﬂﬂcea@p@etymaql;eéadl OError Control
transnissbon are desired in this type of technoloqica
12, No.

field, 058SBFSa” frlédife n@%ﬁ&%%é’?‘ tHaAaghae, vo

frequengy,bgapd sused ipaca. 10@mr.ent systen1|s required.
However, as the 20 frequepcy band used in radio

t rAPRTPEEPDR BekbieatWwhed: Pfrefflncy- seieéfivel. Bingham,
fading caysed Pmécrll.]ilcta'l pab'ﬂstﬁ%‘t@g Pﬁﬁ@%%ngor €rransceiver
i nfluential. hows schemati ca reception

| evel ofdoadépgnalAlE@“e*tfﬁlhe ifrer] uelﬁ@’éaof Treegfgion over
sel ecti gg gg %Bg lgbr{:rlx G » 1Mer WA EN& ormun. vol.
frequenc 5 use nra Tt afsh ssi oni's

rel ati véBy Harr6W3/ﬂheFEDQNQﬂMAMQHQhAﬂanithé95and

can be assuned as constant. However, as shown in FIG

1 (B) , as the frequency band beconmes w der, the

r eBEMMARY) DEVENVENRT&ONor dance with the frequency

CorB0Ead, R BRoCPRUER: PhnrE, eNTEbRIPR Since

"w de" ahthcé nfuriovdr aboptowebentdwsi df hspeedr ehdt cgpacity in

LZLdWI %tthratr?slnglﬁ\ﬁlﬁalegltrlgoc@ési:t:easina%ﬁli”sm‘gygeero% Eegfmologlcal

field, use of a frequency band wider than the frequency band

used 1in a current system is required. However, as the
frequency band used in radio transmission becomes wider,
frequency selective fading caused by multi-path fading
becomes more influential. FIG. 1 shows schematically a
reception level of a signal under the influence of frequency
selective fading. As shown in FIG. 1(A), when the frequency
band used in radio transmission is relatively narrow, the
reception level in the band can be assumed as constant.
However, as shown in FIG. 1(B), as the frequency band becomes
wider, the reception level in accordance with the frequency
becomes significant and therefore it is not reasonable to
assume the reception level constant. Since “wide” and
“narrow” about a bandwidth are relative terms, in this
invention, it is assumed here that a bandwidth of 5 MHz used

in the current system belongs to a narrow bandwidth category,
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in the current system bel ongs to a narrow bandw dth

category, 2 while a bandwi dth of 100 MHz, which is

expected to be in use in the next generation system

bel ongs to a wi de bandwi dth category. Since a

nodul ati on nethod and a coding rate are determned in

accordance with a received quality (e.g., SIR 5

signal -to-interference power ratio) in the

afwin ehe rd bam@dridAdhapifi V@0 Nartkul am'i@m a‘sdeﬂpdtngd(wcwm)e in use

a large cha reception i ch $8

as'a ‘%és.%e’? ePéecreap 3106}1 S Ygat ?e \?é’lgifagg’on %an?‘“’ldth

diéété@btyt()&kﬁdﬁwn m@d@ﬂatamnfﬁﬁmmakbammdalabdmng rate are
or_the lik n_order a

dd t
e e iot 85 b rurRE Lo ® EaRaLrER Wi ey (e + STR:

pI siighal+esuentyr bandacéf pequeneyt bbpcxﬁ) tR8daforementioned
m)dul atl on net hod is indjvidyall y determ ned for each

ey Bk 2 e Adich § O3 "gn (R T ent # P RS Ghasge in the
"ke&@ﬁtﬁ@ﬁeﬁbveqm'WﬁﬁdwnsgraéssﬁﬁMh|BaEh@ #or reception

Specifically, 15 t he frequency band is divided into
fo%lﬂaﬂ’éﬁu@ff@yluﬁlté&@s feRkeshitéh dhel ot atPorfletermine an

§5¥§pPIa@gsﬁodﬁﬁg%w5n6%@%ﬂod”ofh@helUh%eareln order to

determned in FIG 2. However, packet transm ssion in
whadhress this datfélcuﬂ;@wdam@mr@efaagaeapaf band is divided

”ﬁ%(g‘ téﬁletﬁahh %@ fyRagket ey éﬁcgorbslaﬂ&{s%d and a
e ut

sul t Int adl o conmuni cati on system In
suebdphekeent m’rémctsn@n infeviduahbyi cdRepemtned for each

Ssuit 0 e . .
optEgien by Tbiptic @ﬁbéarﬁdeafﬁgna%ﬁﬁ%ﬁ SRR fribed in
addion + pat emt arblmtrEco;rulibaschowg inithi @h rédendantally,

bi t.s e trans d 25 andt Ls are use

r ety TR AR S St 8 SeoroBn e St Bateks for

negesshryhe emlnlaigyorasna:hmﬂmdf thPSICori}ﬁ@mm ®40aM,anr the

erio]%etaki n(g g ace | rgdgg nsm ssion. Here, when

ertore correttron %88|n§ gpp ‘ed to the entire

band, a Héwesmencypdcketsitynemtiestons iobtvai ined, all the data

thereby 30 i OVI comTu ication qualit

o FEF LYAART TRE A3t A0 hESRBBSEE ABAUIacIoGr gfapackets

chagnebn £odé pgd (A aprevilethe future radio communications
system. In such packet transmission, the Automatic Repeat
Request (ARQ) is suitable as a method to compensate for an
error taking place in radio transmission. In addition, error
correction coding, in which redundant bits are transmitted
and these bits are used in a receiver in order to compensate
for an error, is a necessary technology as a method to
compensate for an error taking place in radio transmission.
Here, when error correction coding is applied to the entire
band, a frequency diversity effect is obtained, thereby
improving communication quality. On the other hand, the ARQ
and the Adaptive Modulation and channel Coding (AMC) provide
better communication quality, when applied to frequency

blocks into which the frequency band is divided. In addition,
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better conmunication quality, when applied to

frequency blocks into which the frequency band is

divided. In addition, 3 dividing the frequency band

into the frequency bl ocks has a disadvantage in that

each frequency block requires a corresponding contro
signal. Therefore, further inprovenent in radio

transm ssion efficiency and frequency 5 band
utdiviatngnthast beguenand bsndesntedtha fhegfishuyeblocks has

radi Q. _camruni_cati.ons tem . Th ener al jective of

the HFESNE It ROEN b RE L & 2t obT eI Ry BOCk reatires a
c oroxine spbhdhsg appssratasl andigneddi 0 calEtRifeatd, onsfurther
net hod whi ch nay i nprove frequenc Q.utilizatiaon

SIS SFERTh T e Saiion o S a0 Brec £ Fgguency
ofbdi@ yyidsiendt idly enlsi BBehSad® i PHEKidedai hathd future radio

communi catiops apparatus and a radi o contmuni cations
net HHBRTE He Rt RS ARKSTEREO, and channel coding are

appl i ed sl efdriasl Iy dipj ddie Jd eueney phle@eks 9hvehRebn is to
15 units, taking account of a trade-off relationship

beRTREHet fe TRPEOVBCRBHRLAREAPPSN YRR FRYUBesttd bed radio
abovEn @b 2hi oh BCT et theieant rpdy Si gna)Svd heffgguency

avoi ding an undue increase of the control "signals an
i npt bl Myt ferqubhtgieney| irarpghocettrosBASELi0R0 MEANS

FOR SQ\A %ﬂ%f gb\‘;e péfsg}% P¥§Q£¥?2P§Q{Ikg¥ﬁ is to

a radio co nication apparatus that con
awporeide repeadiceqaesnuntichéasns ampppeatosnmmandidiao radio

tr i 551 00, US h i .
prege{e?%#%gﬁg%%3%§$“%$ggﬁghéghbgﬁgéeéﬁiﬁ§H§bﬁgﬁgp 4 coding
hasra apetepdi ealpottivenyt at theceimepudemgdldatécks or other

i nformation about each of the plural frequenc and

PO B MmOt PSRENE o2r 1§ CHEURT O 1 HELE BRCPBREPofetween

t halte dsteroved scovimehi cét equeguyl bapddasongbeteapbueabnd an

frequency ba is tq be used 30 to.retransmt a

re%@%ﬁ%ﬁ%s?%ﬁ&beac éﬁ_‘ﬁo i sdy%[hﬁgeby avoiding an undue
increase of the control signals and improving frequency

utilization efficiency.

MEANS FOR SOLVING THE PROBLEM

The present invention employs a radio communications
apparatus that controls the automatic repeat request at least
and performs radio transmission using a frame that occupies
predetermined plural frequency bands. This apparatus has a
reception portion that receives feedback information about
each of the plural frequency bands from a communications
party, a determination portion that determines which
frequency band among the plural frequency bands is to be used
to retransmit a retransmission packet indicated by the
feedback information, and a transmission portion that
transmits the retransmission packet using one or more

determined frequency bands.
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feedback information, and a transm ssion portion that
transmts the retransm ssi on packet using one or nore
deternm ned frequency bands. 4 ADVANTAGE OF THE

I NVENTI ON According to the present invention,
frequency wutilization efficiency in radio

transm ssions can be 5 inproved. BRI EF DESCRI PTI ON OF
THE DRAWNGS FIG 1 is a schematic representation of a
signal reception |evel under the influence of

fr elective .ng; FIG 2 shows various

n&%%ﬁ§$ﬁ%ﬁ§ﬁéfh%%§ 5%%$Niggbo correspondi ng frequency

bl ocks; Adderding atparthal hredert agirmvewfién, frequency

transpitter according to one exanpl e of thespnesent

| VR OR 08 G TG TRCK (b & ARGhpI ARG S5 L0Rs | can  be
adved. met hods determ ned for correspondi ng

frequency blocks; FIG 5 is a partial block diagram of

atransmtter according to another exanple of the

presemt pmyeRtPenoN &kGruf baamrfbgwchart for
generating a control signal 20 that determ nes a

corresp cé fdl ati §REKFME HEt VR @SeRer khpRniogsidnsignal
packedpdh a dFeausnyr MHREKnfTh@nce bs 2 ELAWRRA  Lelective

illustrating a part of process . steps perforned in an
MERENBEUl ati on and Codi ng Scherme) deternmination

portion,pgb F} GngykSvarRalkl Hodd126K angég.‘fh’}{[%cgge dpplied to

transmtter according to another exanple
preserespeoveéhng ohreqEe@y9obilecka;expl anatory vi ew

about o tigons_o e, 3; . [ parti.al .
bl ock dﬁggihn?o SagtPgﬁggggtéﬁlxg%q%%%%?%?ﬁgft% th8hsmitter
anotterdioxanpb eoné ¢Rempieseft thavpmesent andenkEliGn;11

I's a tablg fop gomparing, examples . i Vi ew of 1 tion methods
determined for corresponding frequency blocks;

FIG. 5 is a partial block diagram of a transmitter
according to another example of the present invention;

FIG. 6 is a flowchart for generating a control signal
that determines a correspondence relationship between a
retransmission packet and a frequency block;

FIG. 7 is a flowchart illustrating a part of process
steps performed in an MCS (Modulation and Coding Scheme)
determination portion;

FIG. 8 1s a partial block diagram of a transmitter
according to another example of the present invention;

FIG. 9 is an explanatory view about operations of
Example 3; '

FIG. 10 is a partial block diagram of a transmitter
according to another example of the present invention; and

FIG. 11 is a table for comparing examples in view of

a processing unit.
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a processing unit. 5 LI ST OF REFERENCE SYMBOLS 302:
packet generation portion 304: channel coding portion
306: serial to parallel conversion portion 5 308-1to
308-N: data nodul ati on portion 310: control portion
312: retransm ssion control portion 314: MCS

determ nation portion 502: packet generation portion
10 504: channel coding portion 506: serial to paralle
CORLVET SOBNRPBERENAE S50YMBAOLB0 507-N:. switch 508-1 to

508; '.data$nndulati0ﬁ.§ortiop. 510: control portion
Y R AhsFTRST DR 2Rk P lBBrtion 514: MCS )
det®r41 nattdome pocddong BOZtioho 802-N: switch 1002-1

to 2-N: ket generatjion portion 1004-1 to
LR SSaral e el Bl CPaRO5 5 BaeBe s oR008. N
datz gwdut &t 308-1Por daea md8@10athbAackoakliegati on

portion 1012: control portion BEST MODE FOR CARRYI NG
OUT HHE FRVERGT ARPBE1 X cording to an aspect of the

Preseni raweilimssisn SohfH60 geREUBhCations
apparatus that perforns radio ‘communications using a

f r afef 1 H4ES odepresnat ceet BPRFARE  plural frequency
bangs, {5 LALENCYe Dl PLESIn bbriSodetermned in

accordance wth”feedback information on each of the 30
fr efiencshaneekscomien peeghency bl ock anong the

P Soemeney lorie SR Locheptani o
i nfo¥tral i tom, S@NeNt hewitansn ssion
508-1 to 508-N: data modulation portion
510: control portion
512: retransmission control portion
514: MCS determination portion
802-1 to 802-N: switch
1002-1 to 1002-N: packet generation portion
1004~1 to 1004-N: channel coding portion
1008-1 to 1008-N: data modulation portion
1010: block allocation portion

1012: control portion

BEST MODE FOR CARRYING OUT THE INVENTION

According to an aspect of the present invention,

a radio communications apparatus that performs

communications using a frame that occupies predetermined
plural frequency bands (frequency blocks), it is determined
in accordance with feedback information on each of the
frequency blocks which frequency block among the plural
frequency blocks is used to retransmit a transmission packet
indicated by the feedback information, and the transmission

packet is transmitted by one or more determined frequency
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packet is transmtted by one or nore determ ned

frequency 6 bl ocks. Therefore, a w de band frequency
resource can be efficiently used. According to

anot her aspect of the present invention, the feedback
information includes quality information 5 indicating

a reception signal quality in the comunications party

and packet identification information to identify the

r ébkamissn sdlhmrgfacdent .a Acictr dharyd t bremothey mspectcefcan be

th?%@f@f@ l%nygg&ion, the frequency band to be used
to '

ransm he"retransm ssion 10 packet is
det er m rrectard iaor arcdanoéhwirt Aspbet quialtitey presenmai noantion,

i ndi catjing.the reception.signal quality in,the .

c&%ﬁﬁnﬁ%% RS péf&%?nﬁ% i diﬁ&cg %gﬁotﬁ@?légﬁecfng?rmatlon
t hengt eseig ianvrerkip@ion &igndll @ia Dt yeEirhefeadémAunications
coding rate to _be used in. 15 transmtting a packet |
ArRATieY Gl RE¥Per LASER! o CERAOBI th BPTTT R IHSRALEY the
Si peerdhen A& 60nbaekeaNd the ARQ control are

perfornmed on every frequency bl ock, the frequency

uti | i zathHPRA T tonaPoEARThRSPEFE HeF GhfpPEPEgnt invention,

ACERE i i ANBRARI t 8IREGE B t & RE SHBSENE HeN¥EPEERBmi ssion
20 the retransm ssion packet is transmtted by one or .
mMRPCERL the plafnimedudicy Asaedsianes avWAél pabRet quality
| Si A fORRM {40 En Tt HPR ot R 3

balnds(.gl B%/IE r%ducril%cgttphe&ftr equencyp bll oc%s}tgmr%lcfﬁﬁ%?g%ﬁgtxn the
useemgn peet feaseparhe. frequency utilization

effici ef]tf c 'rP%tid“%S%ﬁ%‘E- agéeéEC@f CUH%‘JEE%S%E&@ Dfbention,
aspect of the present 1nvention, “error correction

codi mpdud rércfror medhbdr avéry fcadéngByratper tor fbeagused in
such. codi ng. t hr oughqut. the frequency band, the
FrEaenLy o1 VIS ey 8EE CBRCRE ERAaRE P ntl GFghe plural
erfoequency duanads. c&ialud ithy BHA dentnpt cwredl tHROARQ control

{EEPLOLIG A SrB00 e SRRPY (9L LRl S3E0LY! A 0tcuency
exetiti ngtion efficiency can be further improved.

According to another aspect of the present invention,
the retransmission packet is transmitted by one or more of
the plural frequency bands and a new packet is transmitted
by one or more of the plural frequency bands. By reducing
the frequency blocks which are not used in one'frame, the
frequency utilization efficiency can be increased. '

According to another aspect of the present invention,
error correction coding is performed for every frame. By
performing such coding throughout the frequency band, the
frequency diversity effect can be enhanced and the error
correction capability can be improved.

According to another aspect of the present invention,
the error correction coding is performed on packets excluding
the retransmission packets in a frame.

In the following, various examples of a transmitter
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the retransm ssion packets in a frane. In the

follow ng, various exanples of a transmtter 7

according to the present invention will be

illustrated. In the illustrated exanpl es, processes
related to AMC, error correction coding (e.g. FEC
(Forward Error Correction)), and ARQ are perforned;

and one or nore of the AMC-rel ated, the 5 FEC-rel at ed,
armicctdmediérRQtroeltateenrpseoEs'sxeserat'eopenberllmjidmuseaahed In

of the ural uency, bl ocks. An_entij q
e (N CrataF a1 ¥ S Ts s FREPLEROUS RNC, error
co:mmm@@ﬁmmdmgcl ddes gHA @b rivaeduencyr ldoaakstion) ), and
' are di s shed, when necessary, . Ce al ly,

| RS SR T e dast G GroBes: AEdthr 5@@r§e¥ated the
f regpiensya e @F karlcﬂ tﬁémberélam/ear;eﬁ@céﬁges ARQ pelr&oethed on
process JES erf n ever £ incy bl ock . in

EX@HPT e 2 1§ nadP ur’f‘ %ﬁ%ﬂﬁ?%ém iﬁa the AMELFel SFeguency

ar@aﬁdﬁe(béRQ betap edd wpse.%%r@r aslé@lfir@mw@om{@ﬁi(catlons
frequency bl ock. In Exanple the AMC-rel ated, the 15

FE@‘FJeLP%?%oP]thHa%h%r%@é??-%}’a}?%%icb?oc‘égé%g afe distinguished

pe&ﬁ@ﬁ"ﬁ@c@@sa%wery EERELENEY, PIOEK. pliE 0P i BBed process is
vi ewpoi nt of a unit subject ed to the processes, a

cAPRBEPERRA o ENETEXERUESNFY blral LabEsanple| G whereas the
<BRIPLE A2 d B Fb Ges 3 fQogﬁ\érf‘oﬁgé&'éh blogk ﬁkﬁ%{lgﬂ%gfblock

a transm ssion apparatus according to one” exa
t hen piezemies /eand ch. INNERRGP18s 4 packét gbkeehidErovelated

POLA4 O %OZAR§n%'%§%@%' g%@gssgggtéf? ﬁage ogmi?e({'%'n every

to para VErsion p
pof 1t ¢ Qusn Y 8- b]ldcd< 308 -y,  ERempdebeb, ofthwhi @NC2Felated, the

co spond to t of , fre uenc bl.ocks, .and
COFEEOPOTdeCd ool d TR B Ly LI B0 KRy 8Med on
pOEE‘YGEDYI ff]r@qd&m:ya bébransm Esomn qdmrtwcmwainnandoﬁna unit

MCS . d 3 h
o7 U1 SHES03 Gorid P RO SCs0. AceTIRAREEChi T4 4 e BReTBes is

SI gnal 141 dDen 11h]eFE©nt Lol portion
<Example 1>

FIG. 3 shows a partial block diagram of a transmission
apparatus according to one example of the present invention.
In FIG. 3, a packet generation portion 302, a channel coding
portion 304, a serial to parallel conversion portion 306,
data modulation portions 308-1 to 308-N, the number of which
corresponds to the number (N) of frequency blocks, and a
control portion 310 are illustrated. The control portion 310
has a retransmission portion 312 and an MCS determination
portion 314.

The packet generation portion 302 generates in
accordance with a control signal from the control portion
310 a retransmission packet or a new packet from data
sequences input to the packet generation portion 302. The

retransmission packet has been transmitted beforehand from
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310 a retransm ssi on packet or a new packet from data

sequences input to the packet generation portion 302.

The retransm ssion packet has been transnitted

bef orehand from 8 a transmitter and has a packet

nunber assigned by a receiver. The new packet has not

yet been transmtted fromthe transmtter. Since the

nunber of transm ssion bits (i.e., the bit nunber

cox tespenditig 1t endrie packet e depeias: easagbendolylaateéoniver.
od he ol,. sign inclu in ' 0

R OB E A PERRret 15T “HRE rngESfodt o Bbt Ered “dgem the

encoatesmat packetSirocdh e he namdert bédtiranandssdanceiwst ii.e.,

the contyol sjgnal i nformation indicati codin
i L CheRb PR FRe BaREPOR D S G P} resedis on 2
canbdwl a pDoh ik 1B, thHee colmaadl sdaeianginpoutieenidfdrmation
perfornms an error correction coding (e.g. FEC) on

eVt YRR JARIEL AR bOPHBEE GA - entire frequency band). The
serial tmhdahdill coaMeShertheht 808 SHEc8O8VEHaTker to be

serial signal sequence input to the portion to _

pa‘%léélull%mlt"i%dsi ghal %&ﬁféﬁ%"&e t wetRunisée (l\‘i)orbtfr%i chignal
COl{ 8BPPNLE1 48 itle JANBRY a Hodihgy FaeauenRaidPEkhedBEnt rol
outputs the parallel signal sequences. The N data

moeh@Rd } bnf peRt FBAsCa0Brelt BoZH8oN ABful aflke channel coding

Cop s £EPORNH Al S LANGNCY DlOGkS o e Sicgnabdlifgb] .é@ FEC)
transmtted I n accordance with the control signal £r dm
t hen covervl L panei 6hhB8e0ghIne aonepbirsi §nakuencyudesd) .

I nf or mat4 LSLiin |]i§en1 L.Qn

appr opriTar?é]e S%t]):g'ulla??l n ﬁ%qhéo%guég%kggg%gﬁgfﬁ%% converts
64Qd\¢rial shendikeegugnbe enplbyed. tRE Fhetionttol parallel
portion, 310 outputs.the control. signal. as to

Cont $8TT S B s eniRPEr eun et i £8 cfirathands o the
Theumleér ans ntbsi dregorenicyn LBz kint exmd nast e helne parallel
reg ransin' ssion_to_ the comruni cations party is required

i n° " 3e%or d2ARCE"WTh feedback information. The feedback

The N data modulation portions 308-1 to 308-N modulate
corresponding frequency blocks of the signal to be
transmitted in accordance with the control signal from the
control portion 310. The control signal includes
information distinguishing modulation methods. Any
appropriate modulation method, such as QPSK, 16QAM, 64QAM,
or the like may be employed.

The control portion 310 outputs the control signal so
as to control operations of each element in the transmitter.
The retransmission portion 312 determines whether
retransmission to the communications party is required in
accordance with feedback information. The feedback
information includes a reception signal quality (received
SIR) for every frequency block in the communications party,

necessity of retransmission, identification information

(for example, packet number), error correction information,
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30 information includes a reception signal quality
(received SIR) for every frequency block in the

comuni cations party, necessity of retransm ssion,
identification information (for exanple, packet

nunber) , error correction information, 9 or the

like. It may be determ ned by information indicating

ACK or NACK whet her the retransm ssion is required.

Ther ME® ldéeer nihatdywbepdetenmBidddsy enfiores tilon indicating
acgog dangaowi thoLhe, necelyed SIR A mdulatl on et hody, o yeg
for every Frequency B15ck &n & Sty ansnt st on” or
nedepackehat sohrpesieon t ¥4 daterncioth g ir atoeorglance with the

det er m ne every frane (throu ut the ntire
RSO RS P £ T T W e ot g VBey SRBaRpeyebLock
fraimeni & dievirdedmiBisaopl Wralndw espensty bkoeksnsMitted. One
aggéggriate nodul ati on et hod na er f or ned

1

é be p . for
hpl B2t By 17 efRFFFRYNED S°pr EUEF¥r AFARE (throughout the

C O €5PO FIRNRERNdEHahHPNS M Fr cthiceit y BN Q1 EP8S &shObntire
the fol |l ow ng. i#ESIR < Si, thgﬁ Mod (1) is enpl oyed;

i figpmecd g @lieidod {RER RBBTEY) freawmproydockst S2 =<

SIR < Sihn i %'}og@ia(t%)mb@u@ggheﬁ%théém-a-y bé pe¥F ok, for
SIR, then d (S) is enployed; where SIR represents a

r eR¥PEP bR, sPyndle iRl ing teeceiriaietRMingdsgpegeppondence
th j i ON§; PAr Ly : r epr n :
rodt or e Rae s Rkl et By pateosed B B st topdno-

(1) , ..ifNDER(S)Steptsentod bdulateoplageHod such

BPSK, . SK, S d I 4.sh ]
Zianple %§q$ é_<ﬁ€§§}§t$gh ﬁé%ﬁg%ggdg?érﬁ?ngﬁg%ﬁgggéh

a mannerif TH2 +< a®BRi <t 28, ofth€hQMo8 KHBCeivesmpheyed;
feedback information fromthe conmmunications party
and deternines the 25 necessity of retransm ssion,
t he nodul &t$HnNL e hSTR, othéheMbdke¢S) The tmphegedter
deterningiRthe neces rgtransniss'
I Th
nce w

ity of on.in, .
actSrtia EeRENEF gfiaPSPRAF LRI AQIACK JBPLKAKK (FEPeived
eveIR) patkedurdet riansmhesi eonmenelsftdomed waemry; S1,...,SS

represent a predetermined signal quality (S1<...<8S8); and
Mod (1),... Mod(S) represent a modulation method such as BPSK,
QPSK, 16QAS, and 64QAM. FIG. 4 shows one example of the
modulation methods determined in such a manner.

The transmitter of FIG. 3 receives the feedback
information from the communications party and determines the
necessity of retransmission, the modulation method, or the
like. The transmitter determines the necessity of
retransmission in accordance with the signal indicating ACK
or NACK for every packet. Retransmission is performed when
notified of NACK by the communications party, whereas the
control portion 319 operates so that a new packet is
transmitted when notified of ACK. Here, it is determined
whether a frame as whole 1is retransmitted (namely,

retransmission unit 1is not the frequency block). The
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notified of NACK by the communi cations party, whereas

the 30 control portion 319 operates so that a new

packet is transmtted when notified of ACK Here, it

is determned whether a frane as whole is

retransmtted (namely, retransmssion unit is not the
frequency block) The 10 transmtter determ nes an
appropriate nodul ati on nethod for every frequency

bl brx&nsmibteorakreening alrheppeopirxiaedeSthiuhm’dion method for

determ nes_one_cod] for the entlr [ equ

e By R eduen S a R 8k L, hECqEREPRR, byt §RE P8 ived ST

di shd rigiiestreichecobhentsdirhg aapacket tthe bettransmaduetty band.
ared and t ac i s.coded mde i nto

TR R W RE ey e h s ang Rd i Ghed contents,

fregueneyt bb oekisramyel ytédeguensya bé@ekd She packet is coded,

indegendentl npdu] ated and radio-transmtted from

t rRARSHI 1R FRP BTNt S19hES A Ur 4Rt £8%h afs the plural

perfogaedchagedcry. a ity - E?éé’;h@ﬁc}obﬂ@EQOQSSEﬂﬁﬁeé&ndently
an orthogonal freguenc di visional ~“multiplexing

(arpfylaBydiand Ragionfernehd tfgckeromd rananidisiiq edgments.
f aﬁh@ Ml%@kgh%m(l%s%%uiétﬁmdﬁé@%s@d &odi Ehglﬁcét%arrler

or the I1ke) may he same as the radio paraneters
usegthadt h@up:bevuams @ﬁan@tﬁtélﬁg@ﬁlalor Preqeerpy 19ivisional

F%E@gg%?[éxiﬁge%@ﬁﬁmshedréeg‘emé ngée@”"wh%‘?{t HQ cket is

tron, “the codi ng thanged ery
f requeacymibredk. rA@amopwgam@t@hss exarrqﬁtelattm method, a

t rocess er e :
(reanEhd) Bhirsek Oyt Kl T 50 FlleqSEhg amnane radio
|np@rpmatatstSe&s;nfﬂhmuxmawinusiUIaﬂmnmﬂzﬂﬁme©rSURfferent
can_be_ reduced bl,i_n the a Rrapri ate
ra%?ram %ﬁ%te?sng §R¥§§F§b||sﬁe e§%l&?5&ﬁfq 310. In
peadidmtmdnortlm/exoyim@qamcyajolhm k:hahlgedcfmr reotersi gmalquency

g¥ca |ng the nodul ation nethod is needed for every

tency bl ock, which may | ead to an increased

nurTber Olfscccbh@in@r’ttd ¢hisi grample l,-lOtVM@IMC—Sﬂleﬁ:eI&@Irecessing
are only sone ten %ges %f nDduIatl thods &SID
oustY

t heS nBEGELEMST Mt h requency 1v1g§ng the

frequency band into plural blocks, fluctuations in the
received SIR can be reduced, thereby enabling the appropriate
radio parameters to be established. Since the AMC is
performed on every frequency block, the control signal
indicating the modulation method 1is needed for every
frequency block, which may lead to an increased number of
the control signals. However, since there are only some ten
types of modulation methods (since the modulation methods
can be distinguished by 2 to 3 bits), the increased quantity
of control information is not very large. In addition, since
the error correction coding (e.g. FEC) is performed on the
entire frequency band of the frame, a frequency diversity
effect is large and error correction capability is kept

higher.
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can be distinguished by 2 to 3 bits) , the increased
guantity of control information is not very large. In
addition, since 30 the error correction coding (e.g.
FEC) is perforned on the entire frequency band of the
frame, a frequency diversity effect is |large and
error correction capability is kept higher. 11
<Exanmple 2> FIG 5 shows a partial block diagram of a
transm ssion apparatus acmmaﬂphg 2p anot her exanple

i nventian.

gener at ¢ por ERORSSOB S L AR SHRRTRD Pof FBAmeLsston

S5Clppar selis aladow rgdma) | eb Qnmmﬂé&oexam@m@cmeQQe present
swj t ches, 507-1 to_ 507-
corPERIpOHAR- t 1t He Gru eracﬁa¥#ﬁﬁf9%a%aﬁE§OB|Beﬁglon 502, a

dad19a nm@®d Wt i rah plReftiicdNs 0208a lsd 01 HD&Npatrhe 1eunbehversion
of which corresponds to_t he nunber _of tﬁe frequency

oI RRKSL O 06 19VEbRPSI SBorLi b B40-r ethe| DSTPAFedf which
Theo £ 5 GhaOEb] NS TS 8e7 ShEATSTANIALY NO1SERY, data

512 and ‘an MCS determ nation portion 514. Repetltlve

exXpRAnbd t bPR BPrELERENtD & Hatt habl8 M) r éagy Eter of which
deé&ff@@ﬁoﬁés £a1 thednukie PaGkel, JensI Ald ooy DBI&&QQI and a

2 generates in 15 accordance wth a control si
f rmtml portien pbl gireni 1 buvt natedr arldrd §9n§m0|ém1on 510

ory ngmfgéfgﬁgmiéQf%g?%grgggﬂu$E§e§ HnQHtM&§ &Q@ermlnatlon

packet generation port hannel coad
pqpcpt’ohOISCMl %ncB@@statpa@kexptlenbelonsané mlteueecht f1that have

ac [ in in the
c&% |gna$ ?%gﬁgiﬁgac%g gggglon 510. Th
channel Iﬁmﬂrgqunﬁl(gedﬁhhqmﬂﬁ(npurﬂﬂma esii@r generates in

Ll d FEC).th hout t
fPEGRreSPBa e S rapL b phrdl FPRcbRGeranpRoYL portion
pos10 oa S5O6c camselésiom peackalt sognal m@mupac&eltnpmom data
to the portion to

BRI LR of PRAF chOc BPPCBRGRS PERERE aanaP Tofophg02-

frequencyhdldckmelardddumgopbs tibe panath€bdes a packet to be
‘transmitted in accordance with information included in the
control signal from the control portion 510. The channel
coding portion 504 performs the error correction coding (e.qg.
FEC) throughout an entire frequency band.

The serial to parallel conversion portion 506 converts
a serial signal sequence input to the portion to parallel
signal sequences, the number (N) of which corresponds to the
number of the frequency blocks, and outputs the parallel
signal sequences.

The switches 507-1 to 507-N connect the corresponding
signal input thereto to the data modulation portion disposed
in a subsequent stage in accordance with the control signal
from the control portion 501.

The N data modulation portions 508-1 to 508-N modulate

the signals to be transmitted in accordance with the control
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si gnal sequences. The switches 507-1 to 507-N connect

the corresponding signal input thereto to the data

nodul ati on portion disposed 30 in a subsequent stage

in accordance with the control signal fromthe

control portion 501. The N data nodul ati on portions

508-1 to 508-N nodulate the signals to be transmtted

in accordance with the control 12 signals fromthe
cmligmlqs)orftriomn 319, cAnyrapproprtiiare Sirbdul &riyonappropriate

net h 1

OB e o R HPP O o T W0R 11 b saPKeYed-

nutewater f hehei ghadst a n mickim 1sans nodolt at 008 Bﬁlshdd te 508-N
rf ormed as a.unit of f

TSR 8 I oy B 68 0 i a T B S PG PG ha g 55 this

comtdmblOpeRAti D8spetfeanbdehemantini bife firbaesm tter.
The ret ransm ssi qn cont,r ol é?grtl on 512 determ nes

whet her THORISASBOGH 108 ATBoAntT At RMSPEI]) sdanal to

I egibih £ 2611 | dp lith 8008 daneach éhehegdbae ke Haioamii®Rer. The
The feedback information includes a reception signal

quER FE3NERERRIVRA CHIYOF 0oPBEISN f PdfueAB) eBMéER S| nwhether

t hEe CPAMUNL SRLLANS 0P tYommiNeLESSL bXsO0barty is required in
retransm ssion, identification information™ (for

ex%%@@dafb%%kevlﬁhnbéiE?dbéfikor ipéprastiion -i nf ofhat i aedback
dﬁfofﬂgtibgelnéiuagg be % £ped; Mainéﬁﬁﬂ§£¥0Qrecelved

icating ACK or retransmssion is
r IR Y b r EveryCSredeeeryi hé@cbmrpahmnomnd@ta@nmnﬁesarty,

a H@Q&é@££9”<ﬂ?t$ gréggmlgggéé[fGE%#&H%&J%%%%&iTnformation

accordancé wi th e réeceive
re(fcanmasmlm packew packer) | siransorirest.ionifformation,

rQpri ate nod ation met od and cod| e _m
‘?e% ng %ﬁy rg#errl ngn$ @ r%%%%gfb é’%ma%lon lelcatlng
comléspnndeﬁﬁewhleetﬂm OTBTHE}J]SHOEESMII]@ raggeired. The MCS

CekEL ISR Sl Yol SRR LULNGNOL G B S Bethoa for

usedefprfﬁ@@uentyrblétanbnlScdoyddedelnt0h 2hepkaralived SIR

frggggngyggé¥§%sm1551on or new packet is transmitted. An
appropriate modulation method and a coding rate may be
determined by referring to a predetermined correspondence
relationship. One coding rate is determined for every frame
(throughout the entire frequency band) in this example. A
frequency band used for one entire frame is divided into
plural frequency blocks.

The transmitter receives the feedback information from
the communications party and determines the necessity of
retransmission, the modulation method, or the like. The
transmitter determines the necessity of retransmission for
every packet in accordance with the signal indicating ACK
or NACK. Retransmission is performed when notified of NACK
by the communications party, whereas the control pertion 319

operates so that a new packet is transmitted when notified
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The transmtter receives the feedback information from

the comuni cations party and determ nes the necessity

of retransm ssion, the nodul ati on nmethod, or the

like. The transmtter determ nes the necessity of

retransm ssion for 30 every packet in accordance with

the signal indicating ACK or NACK Retransmssion is
performed when notified of NACK by the conmunications
pavty, AGkKer ea§hehetcensmok tpor t denhe3thdnespepratesappropriate

t hat .a, new packet s transmtted wh notified., 13_of

o BB R R o P Ad A0 S5 Tash Py PP 42 £ 2equency
nololah Atiinoac cetedcand ttodhagraadevddSIRhe Bntddedrdance with
frequenc band . in_accordance.wth the received SIR

| 1B O e e AT RS EERE AP hed GRRCANEEr nguPereaT to be
cont £mémit BeParkedrdman bed arid ansdridadoxdtd S speepaugdmadd into
t he acte is coded, made into parallel signals so as
top%%f”r %ivo%g%l%a%% Bt ThEPRFSRONG ey §édy OBl GBRsplural

Mok g &lc PYb tdiek Slat i diHeat b9t POrddtNfodulation portions
corresponding to the frequency bl ocks to be used for

r et PBRRFPRRA BRI 0ft @ hENFackeealanay r &=k aftonipeedised for

fromAOnEnansibht bRO telemRRLG Helfy L4@i SWMLgheRi£PLd from
the frequency blocks to be used for retransmttin

t her pagRett ingisd emandrisni Heae  aklee cvddadaphtrs tthﬁe%requency
0t1!5‘§5e1§¥\" LeN8Se ALE QPEFL IB%rElﬁ@}n‘ittt&tﬂﬁgg&ﬁé' Egggéttheto be

perfornmed based on a nulti-carrier nme suc
or thegemat t édeguencyodéedi shobhal ths abherpbextnges are open.

( Y, radi r er dul at | _ .
rer ot 2 bRl 5SB! Pp BT pabJR B k80 e i -carrier
packehods sethanssit ttée nmayrtieddreasankragueheyradigisional

an: _ e aguete
G RTOE bt S pETamiEPHY 0. oxt Sl Fahed Tk« nESdbRL BRTometers

potmodul didon ime2oaddiddiory rafte,f pequieaclyi ke pels=disden the
ISl kel! UETLELLA8ah0P ROk Y Bt e e a8l e o
shpasapat &rof upsdcias T Hh alr egenrratteandmdenitiroel, o3 ghdferent
del el 0L 092, SOLLESRPOdRAGe; el ALl Qnsi B, Lol ReN B510. 1n
addition, the frequency blocks used when retransmitting the
packet may be the same as the frequency block used previously,
or different.
FIG. 6 shows part of process that generates a control
signal determining a correspondence relationship between a
packet to be transmitted and a frequency block, among the
entire process performed in the retransmission control
portion 512. The flow begins with step 602, in which it is
assumed that a frequency block required to retransmit has
already been distinguished from plural frequency blocks in
accordance with the feedback information. For example,
regarding three packets transmitted by frequency blocks B3,
B4, and B5 among packets that have been transmitted by five

frequency blocks Bl, B2, B3, B4, and B5, the NACK signals
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25 packet to be transmtted and a frequency bl ock,

anong the entire process perforned in the

retransm ssion control portion 512. The fl ow begins

with step 602, in which it is assunmed that a

frequency block required to retransmt has already

been di stingui shed from plural frequency bl ocks in 30
accordance with the feedback information. For exanpl e,

r e@ae dierp@rttlatbenpatdieeies thrarsgradietds ia)teftedpﬁeneyransmltted

bl pc B4, an acket.s that. h Ve

o e FCER PP foF CFr Soleaa iores BAckeb® Isaropgesented

anldy BE, t1he—<NAK:K gi gheal shurddear efr eper tf&dacﬁmhdwelslaocks N).
e ckets ar.e e.retransmtte e tota

hUREErEo0E e o Pdr r Mt 551 bR PaGRer s | it bopBlesion is

prd,(rfdrméquhéntKlelQUtl’dlﬁé’ tart e fgrgueney 1h| qekseb)s. a new

Therefore, K= in thjs exanple. Retransmission is

5 PRFKSF ks F\ﬁ%ﬂs%l%eﬂo?’@eflhgﬁoor equal to 1, whereas
a new paekeled g0l aé‘%ﬂ'&rtatnﬁﬁ:é’f‘ﬁnfgr(aldﬁr%@ﬁs% apacket

paraneter k for di sti ngui shing a packet to
r ek afsnretegnpaiséed( ke1)setThekpar amsthe n@wagn%mer k is an

'niﬁ@@éeﬁ“&ﬁbchslgnﬁgréh@HaQrofqéahaﬁoté @ngnhe§§sgheﬂan or
or 10 equal to k. In this exanple, the packet of k=

hagdwaentot kansiﬁntté@lswxah“@lfer,edachgacm@tkoﬁsk l has been
mh@f§ﬁ§m£@@e§@§¥Qﬁ§ fgeég Eﬁé{ 4 a%%?%gs the packets

transmtted requ
r espectd weldyk= Brhesv@rbe@@ﬁ,tranfsméqmnlcwy i fox I regulgemcy blocks

u 5 'on of the packet is
d 1?&gr%n&rr%e % TESE%Q?% k\'/eni ent determ ning nethod is
to chooshltmetemnéomeqalerﬁx;eqd:dmk bledkpr ewi dmsly:ste«d for

be Y oL PAFRRTPLGR B « haot Aficy B Gk SBS "ot heie most
detenveniagt mﬂmhmyuq)metbodhcmse cﬁlcfds&qUhe(SﬁIT&Ofrequency
o BRTE S5 e AAToHG 19 SOy, bl G P15 o VERE LY the
bepahcketecpf il iguabi by ﬁémf@nérhﬁ:ﬁe&eaj negueEreyjuency block
g%r O@{@tr}}e}elgﬁgﬁ.leﬁnégﬂ%}g g : %gaéhohc?sse kéle%requency
block that shows the best reception quality. For example,
if the second frequency block, B2, has the best reception
quality among the five frequency blocks, for example, the
packet (k=1) that has been previously transmitted by the
frequency block B3 is to be retransmitted by the frequency
block BZ2. This allows the retransmission packet to be

securely received by the communications party.
" Instep 608, the parameter k for distinguishing a packet

is incremented and updated.

In step 610, it is determined whether the parameter
k reaches the upper limit K. When the parameter k does not
reach the upper limit K, the flow returns to the step 606
and the same processes are repeated for another packet that

has been transmitted by another frequency block. When the
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‘frequency block B3 is to be retransmtted by the

frequency 25 block B2. This allows the retransm ssion
packet to be securely received by the comuni cations
party. In step 608, the paranmeter k for distinguishing

a packet is incremented and updated. In step 610, it

is determ ned whether the paraneter 30 k reaches the

upper limt K Wen the paranmeter k does not reach

t heavppeteti ki ex&eetlhetheowppetruinaite the $flep HB6ceeds to
ang éhe6§§ne processes are repeated for another packet

t hat*Ph&8“been transnitted by anot her frequency bl ock.

When t heIn 1&tgarahef esa &oexeebdsigheluppegehembtedt he order

fl ow proceeds to, step 612. |n st 612, contro
L R et cker v PhRcbraari Cr R OAR 4R frequency
repIasr i ttrets byohtheotes egranedef 6 efURBEYthE BbeEkspondence
Thi s_contro] .signal deterB%nes t he corrggggndence

r eF & #bhSRPPLBet Yhet Pt SRS 0P FdE KBRCARG t3Rd the

ff@ﬂé@ﬁébfcg' Bk cANG Ot 69t SoBY BRERENI cHlcat£Hfe of the
the switches 507-1 to 507-N. _In this exanple, the

swh¥thekes caPredpdii Py’ - t hénf tédFerfip™ toksthe pyitches
usedrtespBagkal 49 died ?&gie%ﬁ}pal%%sctesg@ AU RS packet

other switches are ope hen,” the fl ow proceeds to

st EptBaBSERES ARSI Fl G oFed sand fihaudidrar ismidshes iagg open.
PatheQf PRACESSESH-BEELALMRY 's@ebh%lwcén@e%%mg.nat' on
portion 514. Simflar to FIG 6, it is assuned that a
frequencyi®l otk g eqdilcedhag tl 5 Llatstanadriing pag talofepdpcesses

be |.stingul shed, -0 .req I S i .

e oy SREhe A0 MM cOL LN Shar tERSPEYoR LS dgy1ar to
ForIexafpl et regastiumgad e packetguetcanshvtkedelhyired to
freguency, bl ogks, B3, Bl and B aypno, packelsy that, .iura)
have baen ransnlttegeby five Prequency %}ocﬁg . HBZ,

20 B8quedcyandb B8 inhecdClkascgndlth the fresmiivadddiafidrmation
these three ggcketg,are to b retransnitted.tkn st

I n

70h S BE ank St GeLerRdS ShitAg Sprdrg  thied “Backets

transmitted by frequency blocks B3, B4, and B5 among packets
that have been transmitted by five frequency blocks B1l, B2,
B3, B4, and B5, the NACK signals are reported and these three
packets are to be retransmitted.

In step 704, a parameter n for distinguishing plural
frequency blocks is set to an initial wvalue (n=1). The
parameter n is an integer which is more than or equal to 1
and less than or equal to N. N is the total number of the
frequency blocks (N=5 in this example).

In step 706, it is determined whether a packet to be
transmitted by a frequency block distinguished by the
parameter n is a packet to be retransmitted. When the packet
is to be retransmitted the flow proceeds to step 710, whereas
if the packet is not a retransmission packet the flow proceeds
to step 708.

In step 708, a modulation method and coding rate to
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frequency bl ocks is set to an initial value (n=1). The
paraneter n is an integer which is nore than or equa

to 1 25 and less than or equal to N Nis the total

nunber of the frequency blocks (N=5 in this exanple).

In step 706, it is determ ned whether a packet to be
transmtted by a frequency bl ock distinguished by the
paraneter n is a packet to be retransnmtted. Wen the
pakckets8d i tmmmeEnitet impsnintdwepadiet lagw predceedsigda  This
st reas_ If the packet .is _not . .
;P adPERAD e e abnEnf ot broBetar: Bpoaspagtragecption
| nss¢epl 7§8alatpodul aheodiket hod and coding rate to

16 be used in tr mitin ew packet are .

det er ni n]ZIH.Str‘Fﬁ) jﬂ%t%ﬂﬁ?%‘éﬁ?gﬁo?smﬁgggdi ANHcEGF4RAEate to
W bd argast ihecepidnonitsiggala quaki tyaoket haadd kédetkfimined.
st 718, a dul ati on nmet hod and coding rate to 5 be
USRRIRFALPAAH £ TG I THE R PR RECHEPe BetaiIn maameter such
Regar=dinBgull Be i bat erised S @Heplaﬂl‘é?halyabé QR PRAMEEL 8himilar
such as a nodul ation nmethod or the i ke may be

det@r nFhed, "&ivni Packato t he Hew pgdtketrad¥o tharp@gfer for

D%@f‘?&ﬁémi%ioﬁ%ﬁé%Mﬁéi%Hf'@)f:a*}%_rﬁebc%ﬂ 28k@ has been used
parameter that has been used 10 previously, in view of

t hRr @BhoeAl Ent 1 8etee Wi dfatlifen comvemd entagies syariamdtion of the
|nr§ggbtb99améggrtadi@ Q@&§€§$§f TRy p?gigﬁkgﬁghgﬁgr may be

froma different view point. For exanp

totateonined brem & rdd Lk rent rfirwmdiont A &vpr exsewliey when
50 ' nedyndant _j . At |
R
i Nbot saandnredhndantaynbermahéosaheeaprebeedetbynd@nbits has

[ [ : not her,_ i etransmtted. I n thi
DB LR AL el G MR Wl may e
r ecke¢veemes ad 2t hehewrdunelandt r amSonrtd edon | Bf @mednobher, is

SFEEDIA 051 Bt ho B0 LAl ety WLENCAS coning
receteedin i nfher nekeiceiver is 1/2, when the retransmitted
information is considered, the coding rate becomes 1/3, which
enhances the error correction capability of the received
information.
In step 712, the parameter n for distinguishing
frequency blocks is incremented and updated.
In step 714, it is determined whether the parameter
n reaches an upper limit value N. When the parameter n does
not reach the upper limit value, the flow returns to the step
706 and the same processes are repeated for another frequency
block. When the parameter n exceeds the upper limit value
N, the flow proceeds to step 716 and ends.
According to this example, the automatic repeat request
(ARQ) is performed as a unit of frequency block and a packet
is retransmitted as a unit of frequency block. This makes

it possible to choose a packet related to a frequency area
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In step 712, the paraneter n for distinguishing

frequency bl ocks is increnmented and updated. In step

714, it is determ ned whether the paraneter 25 n

reaches an upper limt value N. Wen the paranmeter n

does not reach the upper limt value, the flow

returns to the step 706 and the sanme processes are

repeated for another frequency block. Wen the

pamlacmsze e:rharrae:)t@e:edas:jtdnebappme poow & svalnet raX sntitsss ffdropacket,
ceeds to ste 30_Accordi.ng to this

ey Attt FE P afant op et o ARG s

perforned as a unit of freRuemnpyebBock and a packet

is retr itted as a _unit .of frequency bl oc

makes ﬂgﬁggsé HF e3t BALhdEde 2495 Ié; Tt @ ?otﬁansmltter

f rm@@myn@rteaanﬂhwoeﬁar@mé ¥ ehe i ESeMEGORRMRADN. FIG.

retransm ssjon packet t her eby i nprovi ng

¢ o gt TS B BrEPBACYT RESGHRT &3S mmenty jigcduding the

paEhdmhe DI O%ﬂr??r apft Bortf anHd t elser3 a3CCORE nngQallel
of the resent i nvention. FIG

anot her exa
|IW%%@?%@%@ngﬂﬁﬁdﬂb@tkﬁntnﬁﬁ@e§§?n@‘%ﬁ%ﬁﬂﬂ%@?l@ﬁeﬁ@dpﬁgtlODSr

t hen i chanret h & Qdin0s PAHGWAN: n e Seri aln 8RRk Bh! & switches
transformation portion, and the N data nodul afion

po&@?ohs,to BAZcN ép@ttrﬁélealnévyasttsmmnwpklp;prslomnSIO are
adijii Oy a DLgW; Lohas; 10 802Eéltf}fl|e§Q£eNthgt rtg’{el eggpé/ as the

t he contro portion 510 are ustrated
Eaelerérbdiitati fashal seady e ahdesalrdipeat inheg féaence to FIG.

alge db€§8r9f8§éi98getﬁtﬁe ?Eﬁgﬁgna%igh agé’ggﬂ%ted.
therefore Tepe rve explanationS are omtted.
stated dmvetathd cimiveyl Bhgnadonginedn soghée giyen to the

e R Y N

I noper e lase est atiet bftites eadtenpeniiened trebal +wnishapcordance

besteen e, T LLSHlaRlan peckel AT LS T OEIEL,  one

bl oekrawshesssend poackéhear?d tied riansieast b lpanket SnaEgample

Clﬁ)se eansdw:Ethc eost n orr StV\tﬁletC reesquaernecy block to be used for the
retransmission packets are closed and the other switches are
open. In Example 3 in the following, the frequency blocks
that are not used for packet retransmission are used for
transmitting new packets.

FIG. 9 is an explanatory view for explaining operations
in this example. For simplicity of explanations, it 1is
assumed that packets are transmitted by five frequency blocks
Bl, B2, B3, B4, and B5. The channel coding is performed on
every frame throughout the entire frequency band. Among the
five packets transmitted by the corresponding frequency
blocks in a first frame, the NACK signals are reported for
the packets transmitted by the frequency blocks B2 and B3,
and these two packets are to be retransmitted. The

retransmission is to be performed in the N-th frame. 1In the
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open. In Exanple 3 in the follow ng, the frequency

bl ocks that are not used for packet retransm ssion

are used for transmtting new packets. FIG 9 is an

expl anatory view for explaining operations 25 in this
exanple. For sinplicity of explanations, it is

assuned that packets are transmtted by five frequency

bl ocks Bl, B2, B3, B4, and B5. The channel coding is
petéonmequenin evseanyp fe ade the aughduteduemaenbilioeks among the

fr NGy, . he . fi packets transmtted b
thggggrﬁ%§%§%%¥ﬁénggg8%8n&¢13§%§I2§k§5¢rfr T r8tc usdd for
f raeerah fei BACKn si gl eat ereefrdbricy blbldkspacketst used.

Rt TRIBAS ETD BOS LRI aR oRke <TC used for

r et ransmi 668108 héwipadieeper f oredimpltike - UF EklMBnations,
In the 18 technique in Exa e 2, the two frequenc

! y.
bl BRR LA RS 197 \Re FH&L SR Ey 2 BPUERE 9 k& IRNSiitted by

freme e dedicy baldck3sihasi Rave ket Rsdd B8R viously in
frequenc ocks are not_used. In this exanple, these

bl
t ke ﬂ#ﬁ&&éﬁé}}?%”l AR} @ usdder&L oz ey r alyn FerKgnaadwssion

pa;?k@f(ét_s':@fe st APl Ve @b il @nBtd Althey W& cks B2, B3 and
retransm ssion packets are assunmed to be transmtted

bynev heagkes f aEqueheySBEbERS PHathRao&hpsehraqegncy blocks
Previ qus! wsin rhbepdhyst fﬂﬁ%&&%@%ggo@(@?%@{fxei{z‘%n the

retransm ssi on pac ets are transm
f requepeykel ockzamB2ly BPrardhel Chree gaskstencyt dlocks, in the

tr j Y at her, _f I : N
e R R
packet 8ACKasegyalonst hepphted frequbacpabketksransmihéed by
i1]lustrated exanpl e. um,ng that .regarding the N-t

o E SRR B G BT R e ¢ o e pRelG T by the
t rfnsguétned hyods Bohe nf a ejirerit \f Hamec knB5f ot hengpaglagtket s are

is,retransmtted the . frequency bl o B5 in 2N-t
R SACPtr Eent hckBsE are S PR M Gy (PGS Channel
ot bed ifg el greyf dineok entihe lghannehe wodigeriests, namely, on

PLA PR FLLLSLY. ot he Do RACKelS, QAT Sl e
switches 802-1 to 802-N are appropriately switched in order
to transmit the packets in such a frame configuration shown
by the frames #N, 2N.

Even in this example, the retransmission control
portion 512 in the control portion 510 can determine the
correspondence relationship between the retransmission
packet and the frequency block in accordance with the flow
described in reference to FIG. 6. In addition, in step 606
of FIG. 6, the packet is retransmitted by the frequency block
having the worst reception quality in this example, which
can preferentially allocate an excellent resource to the new
packets rather than the retransmission packet. Otherwise,
the transmission packet may be transmitted by a frequency

block having quality that is better than or equal to a
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20 switches 802-1 to 802-N are appropriately sw tched

in order to transmt the packets in such a frane
configuration shown by the frames #N, 2N. Even in

this exanple, the retransm ssion control portion 512

in the control portion 510 can determne the 25
correspondence rel ationship between the retransm ssi on
packet and the frequency bl ock in accordance with the

f I@i/\ffeheemé et waenr ef peeaseatry FGpbiohmwddity o lue that

f%gogrr - éree fe%%ét?ﬂgk%%} tt@ggg%%%méféi q%allty

the requency | 6¢cK ™ hav
quatedtyived tdiR) expopited Rhonht 130 campriefariems alanty. For
aIIocatf an_exc IIent re ourc to tge new Ea&kets .

r St HEPP 1 Rrar R He eﬁa?clk T BXRerar$Ee refEPtion
L{min?\%B oahcmat:}lketr@@glbedt s%nsﬂbtt Eﬁe bpaakétea:denﬁych the

0C avin [ is hetter than or equa

DOV far ERBE bR GEndttk SEAIRRCBPRON et iy feported
val iten thadua enaplesl s ror ridee tRaeRid ‘é'@;u%'ld th@ dB is used
recep t|on gquality (received SIR) reported fromthe

co@%n?F%‘é%%ﬁ@léﬁﬂPS} FOP SEELANS &angfdn thkloerlepen opf the

| epel b @hcr sy eesr epgpd | Qmy 5ab§o%9aﬁ§ear\9ﬂt_}he the least
recelved R for the Eacket to which the

r erp%@%ﬁam T&agm T itdre ﬁweéuemfg/rmmmmvu@ rep@anemlssmn
puakity value of nore than or equal to 4 dBis

usedff? transmission. In such a manner, allocation

of the frequency bl ock i$Exameléndaccordance with the

| east 19;@§&§§§9E re p}gggt 8§ gcd b R every
e b S At

retransmssio ncy.
AR e@hen eyl plecbssnlsxgmpieraedtbe BM@Fyelétequpnoyess, in

bl o i n Examl 2 A el at ed pracess,

i ohoT 0 R AR A hRSCsee T S B FF R DA™ overy

evﬁrqqmemqméﬂsyﬂbindkuunekhmelexanmhepp&r&mmmcanﬁsguratlon
of a_transm t he

con iguration neraII ane .
B e R o SERETALLY e Y e O8nEifiration
eXﬁM@Wﬁ:utﬂHIieedbaEh i © rednipalre, the feedback information

input to the control portion 510 may include a received SIR
(reception signal quality in the communications party) for
every frequency block, necessity of retransmission of a
packet for every frequency block, a packet number for every
frequency block when retransmission is needed, or the like.
The channel coding is performed throughout the entire frame
(all frequency blocks). In this example, since a modulation
method 1is determined for every frequency block, the
modulation methods employed in the data modulation portions
508-1 to 508-N are not necessarily the same but determined
independently. According to this example, the modulation
method and retransmission unit are determined for every
frequency block, thereby enabling retransmission of the
retransmission packet by more appropriate radio parameters.

<Example 5>
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input to the control portion 510 may include a

received SIR 20 (reception signal quality in the

communi cations party) for every frequency bl ock,

necessity of retransm ssion of a packet for every
frequency bl ock, a packet nunber for every frequency

bl ock when retransm ssion is needed, or the |ike. The
channel coding is performed throughout the entire

frame 25L\.l‘dh¢qukn emmmm@d prokesshi s pexdopined one every

B Eate B AL R L Dot TR OGN b ocecs, in
th@ddﬂtﬂonnﬂ@lﬁﬁe(ﬁRerdlanEﬁ ﬁﬂﬁtébsAalﬁoﬁeNf@mammbbn every

! b d 1 ned depend
ACEERATTECT o PRPERexanpl. RPNl RO S0 WAoo of @

?nﬂrwsmaﬂsiarsis qan@matllqrehel&iaerrermeetdhé @ord\iefration shown
requency oc thereby enabl | retransnissio
t e FEEY aflsm Sl aaclat b5, hobe Cashr St A aua G 4, the

PahadEel £f Son H@Qﬂf@é el A Al hhenghid e mddQ1elidiredort ions

process is perfornmed one everg frequency_bl ock in
Exafpr&l 3, tehed Vel aFed PP ceB8CepRaradyi t tBR t §ame but

thfné@§bﬁ§éﬁ£§ BE@EemI nelds DQTE%&@E%gOHx?V@Mﬁs example, in
frequency bl oc An apparatus_configuration of a 5

trafdhtieerte Aeferraninaliomok dike ZOIHe teent Mehwd grd the
ZhP%Eahﬁ%gﬁﬁoﬁ urd Ve Y lav AS, E§e&ﬂ@n%9§ﬁ<¥&ﬁh Bl Raving

, tion nethods enployed I n"the data
moldotat itdve pmﬁxmﬂlwlllpﬁéks@g NNrcr ehaotnew packets is

Rg%%ﬁ%?ﬁ{ég%{éﬁ S@%lpx unﬁ.Ed %edlq%ﬁ Ié’al e}{@h@n@%% thereby

i's exa tion
deteabinabgomooé Eﬁé1nmdutapaohemeth@@swm@aﬁmm
retransm ssion unit for eyery gq%Ency bl ock, a frane
having both the retransn1SS|o packets and the new

packets F3G. gb@exatedpandlalcbﬁoqg dmagrbm d¥nantcahkypitter

Chan o;n:dlt he{e? l I ZI n%f%{% fifd eensterpca%%?}entlon In

transn1SS| s a partial
bl BTt&. dicggpaaket gerte“x&nsmrt pelrtlanso]rQﬂZ}gl to R4y channel

exa £§g0£o£ploggef&&1 iqyeQRkP N data modulation portions
1008-1 to 1008-N, the numbers of which corresponds to number
of the frequency blocks, a block allocation portion 1010,
and a céntrol portion 1012 are illustrated. Repetitive
explanations of elements that are the same as the elements
that have already been described are omitted. As shown,
processes regarding all the AMC, FEC and ARQ are performed
on every frequency block. Therefore, the received SIR and
the retransmission request signal included in the feedback
information are obtained for every frequency block. Packets
to be transmitted are generated, coded, and modulated for
a unit of a frequency block. Each of the modulated packets
is transmitted by any one of plural frequency bands. The
correspondence relationship between the modulated packet and

the frequency band is adjusted under control of the control
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FIG 10, packet generation portions 1002-1 to 1002-N
channel coding portions 1004-1 to 1004-N, data

nodul ati on portions 20 1008-1 to 1008-N, the nunbers

of which corresponds to nunber of the frequency

bl ocks, a block allocation portion 1010, and a

control portion 1012 are illustrated. Repetitive

expl anations of elenents that are the sane as the
elemehien1@ﬂ@thhawebﬂ@@bd}lbeemi@amnit%@hé@éO According

e i
P S o R IR o e P R It et Lo e, e,
Thm@f@n?@, ahe r;mﬁommlacﬁl Rtaed titdresmessbosnmiefSiianiency is
uest Si, g i nclu bn thﬁ feedback information
c

ar‘°e %%?B‘Fﬂ f%? BORFyCPPafheHey bl ock. Packets to be

transm tEEel. ate gmefrsataddla:@ﬁ&d fard coaghdraired é¢h 3fdlethod
Each .of the nodul_ated

a unit of frequency bl ock
pai%3t510ed 43 IR by Gmy fné SoPNBNTr o FrCRR ) ©
bamds.id rmm@ﬁnﬁﬂ@ezm rfedfueRShicn et WeeB reh® the FEC

nodul at ed packet and the frequency band_i s adj ust ed
unde? &8t rfftQ o TEhPTOMTMA 28 poreiwnfisde-in thfe entire

bl pekqadho¢ BdrNtBokd 2R dlOAGn AT N9 diPidd¥ Snto plural
exanpl e, since processes regarding all the AMC, FEC,

anbr ARCPRFE BEPEbFredInt REaTPARSs #ir s dihén AMG jandnigye | BEC are
eXﬁ@ff@Qmé@ b8 &Psty ePPéﬁéedwhérgégitﬂ; ﬁE@g@ZSperformed on

di‘agram tor conpari ng each descri .
Exenpr e iirft@u@nC}Asbl@C]Shova Eimn@&an@l,etile AMEe iaMper§ormed

pe ar r r
o A AR T b P T e O S e e packet
f rerq@efmymbaraild bhbe?%R@ed per Dmanéd @meeverxdlf\nedxydanqu block.
pl 1 requen cks l e th AI\/C and
thgn%i{‘,aa e gér orme or?néivec:}jy%eare ?%]g%rrfl% ARQVETY
| sfpeqtﬁemupdal@n:k,eveeyeésetmmﬁﬁﬁ b @@kfdme@arrmversz frame.
he FEC is

/ilv%m %rfgﬁ tl re ne%veréllg "Sn 1 EVeTY, rqurea‘lctyhglock

per oried
AR & §Eﬂer1fsopeedommeelvenyari reeqiiemcylebrl pekket5ihma frame; and

theA and the ARQ are erfor n every

Fr CARCARY bF OBk L REFdatht RECEECTFESRBPRYr FIASHN evely
frame. While the preferable examples of the present invention
have been described above, the present invention is not
limited to those examples, but many alterations and
modifications will be possible within the scope of the
present invention. Although the present invention has been
described referring to several individual examples for
simplicity of explanations, these individual examples are
not essential to the present invention, but one or more

examples may be implemented in accordance with demands.

This international patent application is based on
Japanese Priority Application No. 2005-106%12, filed on
April 1, 2007, with the Japanese Patent Office, the entire

contents of which are hereby incorporated by reference.
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In Exanple 5, the AMC is perforned on every frequency

bl ock; the FEC is perforned on an entire new packet

ina frame; and the ARQis perforned on every

frequency bl ock. 20 Wiile the preferabl e exanpl es of

the present invention have been described above, the
present invention is not Ilimted to those exanples,

but many alterations and nodifications will be

possible within the scope ofCHAIYMS present invention

Al t hough the present invention has been 25 descri bed
referring to several individual exanples for

si hpl ixirbdiof cemphahatidnas dppseatodi vhaltigde ebamd as least
are no% es;ential tqtthe resent inve tiog, but_. one di
or 3o PE T OBRAMS eSCREYT bé SARFCEmERE O h §BCoRfdEr s radio

\k/)vi &cblgﬁl@ﬂﬁ@ﬁiﬁioﬂ'hi asﬁnt;e@naftﬁaarealtrp?& ettc@ppes cpkeadtesmined
ased o 30 Japanese Priorjty i cation No. |
205635‘3%295%‘?‘3??3%8 BAndapr F*‘elﬁé%é?,tu\ﬁ tRMPHReSLNg:

Japanese; Patept iohfpeets i bhe et kéfe i ¢OBtRNEE Ak WAFEPmat ion
are hereby incorporated by reference. 22 CLAIMS 1. A

r adPUkonfidffcatifonstppalP hradlt hdF epeerGyns Randeastrom a

an-&HhORBEL €1 68RephrEgguest control and performs radio
5 comuni cations using a frame that occupies

pr edet erdri négtepniyparippeqpeddyodanddlat hedapperbhes which

co L NgGs C i rg t ' a
CorEEELEy SyEERO P N i dERE ) S St
f roet pansohmmicearroARipaioy; pdoket deddioaitieat byrthe feedback

p0{$£$9mgpf ndetepm nes which frequency band anmpng
the plura requency bands is used to retransmit a

retransm ssitonapsrckesiomdi cadrtdiby t heh&étedbhcknsmits the

information; and a transm.ssi on pQrtion at_t.ransmts
 neSE AT R AR A BB e PR ORE it Brbuency
devendsned frequency bands. 2. The radi o transm ssion

apparatus of claim1l1, wherein the

2. The radio transmission apparatus of claim 1, wherein the
feedback information includes quality information
indicating a reception signal quality in the communications
party and packet identification information to identify the

retransmission packet.

3. The radio communications apparatus of claim 1, wherein
the frequency band to be used to transmit the retransmission
packet is determined in accordance with quality information
indicating the reception signal quality in the

communications party.

4., The radio communications apparatus of claim 1, further
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20 feedback information includes quality information
indicating a reception signal quality in the

communi cations party and packet identification

information to identify the retransm ssion packet. 25

3. The radi o communi cati ons apparatus of claim1,

wherein the frequency band to be used to transmt the
retransm ssion packet is determi ned in accordance

W ¢dmpuas ity & kiegrematinart idmgdpcatibngt hae deetwmirmns for each
Si n the a ns_party

o Bre i Lot ey Rr R0 S Bt P RS e gpa HEoaing
congpté stmgba deeermhnatanemmettngnatbatkéetern1nes for

each of the plural frequency bands a nodul ation

‘nmethod and a coding rate to be used in transmtting a

packet 5 5. The radi o comuni cations apparatus of
§ m 1, wherein the retransm ssion packet is
ns

M E@BYP GRETON G BFS 3PRE TR WS 0T FéGddndy wherein

baﬂ@é P 20 SIBVS PREK 8 ad Be t r BNSIR A Bk t 1 oQ{e B Bore of
of the plural frequency bands. 10 6. The ra

c ORI EaEd brisr SHRRAY RS and @ Pewwaepé@ﬁ 1érFéansmltted

COby €64 é OFr CRIFBIoEStRET ONLPRE kREqRKaLy bhape. 15 7.
The radi o comuni cations apparatus ‘of cfaim1, wherein

the error correction coding is perfornmed on packets
excluding the retransm ssion packet in a frane. 20 8.

A radi o conmuni cati ons nmethod in which Adaptive

Moelul &theorraghic cleamvelicaddiony apdaastormic cRepeatl, wherein
REQUESE o8t £-EMPLAYEdand §a0bQ, COUMUN' GRL! 084 & pane.
performed usin rane”t hat “occupi €s predeter

pl ural frequency bands, 25 the nmethod conpri sing:

7. The radio communications apparatus of claim 1, wherein
the error correction coding is perxformed on packets excluding

the retransmission packet in a frame.

8. A radio communications method in which Adaptive
Modulaticon and channel Coding and Automatic Repeat Request
are employed and radio communications are performed using
a frame that occupies predetermined plural frequency bands,
the method comprising:

receiving feedback information about each of the plural
frequency bands from a communications party:

determining which frequency band among the plural
frequency bands is to be used to retransmit a retransmission
packet indicated by the feedback information;

determining a coding rate and a modulation method for
the retransmission packet in accordance with the feedback

information; and
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recei ving feedback information about each of the

plural frequency bands from a conmuni cati ons party;
determi ni ng whi ch frequency band anong the plura

frequency bands is to be used to retransmt a

retransm ssion 30 packet indicated by the feedback
informati on; determning a coding rate and a

nodul ati on nethod for the retransm ssion packet in

accor danceansrht t heg f edotbackt rensodigatiioon; pankef4 using the
transmtting the retransm ssian packet using the

ae BT Rt odtr e S50 Bbal AP bR ePhodraneingnd  che

dedet armedednener oromertr €gueney chabadnds25
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