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.1 DESCRI PTI ON RADI O TRANSM TTI NG DEVI CE AND RADI O

- TRANSM TTI NG METHOD 5Techni cal Field [0001] The
present invention relates to a radio transmtting
apparatus and a radio transni ssion method that are
used in communication systens enpl oyi ng an adaptive
modul ati on. t OBackgr ouwrels A #0002y Presently, in 3GPP

N L ‘ tion) i pLi pk,  si.ngl _
R AR I RO EATNE e e B, e B o adnsagkr 1
a | ow PAPR (Peak to AverBigeT Hower Rati o). Furt her,
studi es are conducted for a schene to perform
"adaptive nodul ati on (AMC. 15Adapti ve Mdul ati on and
Tec®adea)Ficfidr selecting a user-specific MCS

G{}wdm |on E%nd mv% S(i:hgme) 18"{‘%@ LR %Ccroz{éjf ngtransmittxﬁg
Anél A cator) of "uséers to ac
apphrgmst hlaotdghputrad[mooe]ammhmth ona@tdpld adaptl\we used in

com’E?S'H ?M%rh and gy i Vﬁﬁ%[ﬁ% 2a0| ﬂ‘% d%&dﬁ??ﬂ%‘%‘

channel ormat on
dovvnl i nk ACK/NACK information are transnmitted in a
Bac% QBE&' -¢ghannel . [0004]FIG ,1 shows an MCS table a
r m na uses for adaptive nodul ation for a data

[Go%ﬁbnn&reaﬁafkb ot CHef & Kebterl TECOLamp| Eeym Evolution)
uplink, single carrier transmission is gaining attention to achieve a
low PAPR (Peak to Average Power Ratio). Further, studies are
conducted for a scheme to perform “adaptive modulation (AMC:
Adaptive Modulaticn and Coding)” for selecting a user-specific
MCS (Modulation and Coding Scheme) pattern according to a CQI
(Channel Quality Indicamr')\ of users to achieve high throughput.
[0003] Further, to adopt adaptivé modulation and hybrid ARQ to a
downlink data channel, in uplink channel, downlink CQI
information and downlink ACK/NACK information are transmitted
in a control éhanrnel.

[0004] FIG.1 shows an MCS table a terminal uses for adaptive
modulation for a data channel and so on (hereinafter, “CQI table™)
{see, for example, Non-Patent Document 1). Here shows, based on
a CQI wvalue, that 1is; based on channel guality information
including an SNR, various modulation schemes and coding rates are
read from the table shown in FIG.1 to determine an MCS for a data
channel.

[0005] Further, studies are underway to transmit an uplink data
channel and an uplink control channel in the same frame, and,
furthermore, to determine an MCS for the control channel at the
same time as an MCS for the data channel, using a2 CQI determining
the MCS for the data channel (see, for example, Non-Patent
Document 2). :

[0006] Accordingly, similar to the MCS for a control channel,
various modulation schemes and coding rates (bereinafter SE:-

Spectral Efficiency, and SE is defined as the number of bits per
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(see, for exanple, Non-Patent Docunent 1).Here shows,

based on 95 a CO value, that is, based on channel

quality information including an SNR, various

nmodul ati on schenmes and coding rates are read fromthe

table shown in FIG1 to determine an MCS for a data
syrshahngl cqUoas]rRGe) here &¢ Ldinebn af el uintiet Wedakoe With CQis

FIé‘rrZ'in§rﬂlo Qn Upt:bﬂlé g@t‘iac)?kprn?i‘@nn@f @ndC@ﬂ UPLBIK in which
control channel in the same frane, and furthernDre

a3 50 1g&T @ b et e MOER Forc hamn ebit i of € Hedhino lac hag@el SE are

sh3@E LIlprasd Ak MES fOrpbheadapacahannalhi Uiy @1Channel.
determining the MCS for the data channel (see, .for

Acg&aﬁméwmwnwapén%h%eahe%ﬁ 2y .S B5LGOOBPACLoPdt RgT§spect to
CQ‘?bmh'aQr:st Otﬁrhgﬂ\/@sfe@ru@t@oﬂérl@w%h\l&:ﬂﬁ%atYa LOUSd quality is
nmodul ation schenes and codj ng rat es%erel nafter SE:

satghlded SV et {7 & dWAQF, TaRbP S T £ Uefiofel® &t t he nunmber

NoRtPBESt PBb cuzneSYNDOl K1c0diBng 4 ate)k Ar,e “dBf €5 ned 64QAM

 call BRI R WS D b o Orecee.

Augdata Xhanneh08® and control channel SE are shown.

o R RE} A Lo alit 87 TGS B SR S0V Boanee

respect to CQs that is, the SEis set up to be |ow
t hat U|red qualltyls satisfied even in a
Dlscligrsurrgcgﬁtll o AV onnent . Non- Pat ent Docunent | :

 ProRle@78344}b cNBki uned"pddtee Ino 64QAM CQL t abl es, - 3GPP

RAN tin 0, he ug L
000D, 08T N paldal Dobmeny 37 Jeepr 0L P nniaue, i
sit\gtid.n D Berosire refcdmivent icary iPoolst ik iso nigd 8OlovedSE read

l,nve I t 1 ch
tro Y KB SMEN 197 ALOGOTIRUNED, QWA LG 5 sopizon channcs
andr edeptd for cenwies ohdrerie dile Mo oPssEes SEﬁré%fd}‘flrQﬂﬂtHé ase the
cont?@llecfllzllnln%isat iasf 1,65 Qg rt@zd: rQuaki EYperBI@mCQﬁt r@ereasing
channel, and’therefore wasted rad| O resources are
datﬁr@@?ﬂééltfo‘”@s@h}h@tcontrol channel, As a result, f
[oolhere T§ia cRkebkem ok Qﬁg!@%&@%#@d%ﬁaﬁl@qenﬁﬁwn in FIG.3.

t hroughput. [Q008] Thi s case will be e (Pl ai ned as an
AsS é*lé)ﬁ:bpel% onWhiea ¢ data channel and a control ¢ anncl are

-multiplexed and transmitted in the same frame, the size of

resources that can be used is determined. When the reception
environment is nol poor, SE that fully satisfies the requ_ired gquality
for a control channel is set, and the_relfore control channel
resources arc wasted. Hﬁwevc-r, these wasted resources cannot be
psed as data channel resources,‘and therefore data channel
throughput decreases. _ '

[0009] It is therefore anm object of the present invention fo
provide a radio transmitting apparatus and a radio transmissicon

method that improve data channel throughput.

Means for Solving the Problem
[0010] The radio transmitting apparatus of the present invention
adopts the éonfigur-ation incleding: a modulation and coding

scheme selection scction that switches associations between
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As shown in FIG 3, when a data channel and a contro
channel are nultiplexed and transnmitted in the sane
- franme, the size of resources,that can be used is
‘det erm ned. When the receptioi 25 environnent is not
"poor, SE that fully satisfies the required quality.
chémneh.@mmtﬂql1&Manmebrssa$étanamhﬂwhe$mf@né(ﬂﬁﬂrmm schemes
annel gsqurce t d er d
ac%%%&ﬂﬁte canrot’ be eggéd%gg da:gﬂg aﬁﬁgﬁﬁﬁgggﬁgggg,termlnal
a p fnick tier ¢b orde tdatd nehannel o d hfoughpuwir decpdas@s. scheme of a
conat%)qoqlgzlllﬁ l%atslg%r ggotrh 338@1 eflo f NS Pﬁ@ssecmtchm g; and a
transmtting apparatus ,
coaamdg anrdacm@dllirfaﬁm §§|c©nonetth~addep|¢atdeusmanév@qutt3@teS control

__dat%5ﬁgoﬂgit et%?g{}%d Neansatn %q{d“dlgjmfbes%%%@m

io transmitti ng agparat US of the
[00gridsert b nvedtd off aadopt S8 itte BeARPGuPdt tBA PﬁéFEHFn{j‘VGﬂ“OH

incdupRYYl %t'Wx?ﬂgjrpgd'sflgpsc(ﬁen?ws%ﬁpﬁ$OQQQ%QEhPTbﬁbaBetweﬁn
sw t ches associ ations between channe qua It

chanmlc ot wr b tand " gal af § oA "&nd eddiltdi sehamds Joding schemes

20 cAGEARYI NGat 0, @ Paf ARl eF of f a faadico Q@mmlrﬁ@hltpﬁn terminal
term nal apparatus, to determine a nDduIatloq
ap IEOditHG; séhee dorl adiebntaid] ERAHAE HH%el Sorfd r‘?ér“c‘“ step of -
dc1@98QGIiaki anm Afd Bftibheas\ tohiing sandnee aoodi Bgnand!l channel |
nodul ati on secti.on thatﬁgncod s and. n%dulates contr%
ing and

basggh &yt fithe AR P iort "aH¢ "B g Echeid.
moﬁg@ﬂ-ﬂa]cﬂfh%tfe@dloﬁ bma;rmmrs&suand nﬁtdﬂdlﬂﬁngheomﬁesemata‘by the

- invention includes: a t f tch
- detgrmygies %‘i’]guL%‘(’\ﬁé’eﬁ di&r?ﬁ%f“é’qgg%' ; i()ndlszmatgrlsngnd

Advetud gtbos BOfk codoiglschenksn 10 according to a

oof¥oaet B8 G sttt CotirRy Cerain Rt af S8 BRREE X Himproving

datdet s aheil ngd: ra wmldpilrat | on -and codi ng schenE of a
control channel based on the associations after the
swi tching; and a coding and nodul ati on step of

BrieficRds ngi mnic noduDativngp gont rol data by the
igjeternined modul ati on and codi ng. schene.

ant ageous Effects of Invention o
FIG.1 shows a CQI table a terminal uses for adaptive

m‘odulaﬁorl of a data ¢hannel and 50 On;
FIG.2 shows a concrete example of a COI table showing
associations between data channel SE and control channel SE;
| FIG.3 illustrates how a data channel and a control channel
are mn_ltiplexed and tfansmitted_in the same frame;

FIG.4 shows the rélatioﬁships between the rcceived SNRs

.and the SE when required BLER of a data channel is 10%;

FIG.5 shows the relationships between the received SNRs
and the SE when required BER of ACK/NACK channels is 0.01%;

FIG.6 is a block diagram showing the configuration of a-
radio communication terminal apparatus according to Embodiment
1 of the presentlnventlon ' ] 7

FIG.7 is a block diagram showing an mternal conf:guratlon
of the MCS selection section shown in FIG.6;

FIG.8 shows an example of a control channel CQI table;
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[0012] The present invention provides an advantage of
i nprovi ng data channel throughput. 20Bri ef
Description of Drawi ngs [0013] _ FIG 1 shows a
CQ table a terminal uses fdr adaptive nodul ation of
a data channel and so on; FIG 2 shows a concrete

exanphe of 8,QQT (abt g shewhng, 25agsogi abinans ibewwean: CoI
dat a channel- SE and control channel SE; FIG 3

tablg;| ystrates how a data channel and a control channel

are pultipl exeslwandat ransakt teich d fuhhes saw@ afer anke  internal
FI G 4 shows the rel aﬂ\;{ hi gs bet.ween thg-recei ve
gﬁir & E)

| d ..
conENRET 3@ 1t he? 'SE tiigen 7 BERYf S G A cREAREC e to
Emb8d10%n 30R Giheshoyse 4 henkelnat banshi ps between the

recei,yed. SN and the SE en.required, BER of .

ACK/ RIX%KI fh&ﬁ‘ﬁ‘é’lssa}] SHER oc o_f‘ an D{f[gleéq()oqlcsu% tbalboICeK

di agram. shovik oy st he eonfdpgur afi orcwoftralradione!l COI table;

comuni.cati gn term_.nal, apparatus accordi .

Enbohi fent ot Sthe: O PBHE Frualr ba. ol bBgiment 3 of the
pre bt ock ndicagi camasiow ng an internal configuration of

t he | ection t1.0 h Q- 6;

o ekITot g S0 4RTaRE0n AN RtPoul i FERLEAbFA RS of ihe

preshmt/vsinafmmtthen.exan'ple of a control channel CO table,;

Best Mode for Carrying Out the Invention

[0014] Now, embodiments of the preseat invention will be.
described in detail with reference fo the accompahying drawings.
Fi1G.4 shows the relationships between the received SNRs and the

SE (Spectral Efficiency) acquired from simulation results when

~ required BLER of a data channel is 10%. Further, FIG.5 shows the

relationships between the received SNRs and the SE when required
BER of ACK/NACK of control channels is 0.01%. Accordihg to
the present embodiment, although the difference in a received SNR
between performance with AWGN and SE without frequency
hopping (a 180 kHz bandwidth) is 5 dB in a data channecl, the
difference is 9 dB in a control channecl, and therefore the focus is

placed wupon severe deterioration of the <control channel

" performance. That is, the focus is placed upon a significant

difference between the data channel performance and the control
channel performance in specific conditions.
[0015] (Embodiment 1)

FIG.6 is block diagram showing the configuration of a radio
communication terminal apparatus according to Embodiment 1 of
the | present invention. Now, the configuratic}n of the radio
communication terminal apparatus will be explained with reference
to F1G.6. Radio receiving section 102 converts a signal received
via éntenna 101 to a base band sigi}al, and outputs the baséband-
signal to CP removing section 103.

[0016] CP removing section 103 removes the CP (Cyclic Prefix)
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FI1 0. 10 shows a bl ock di agram show ng the internal
confi gurati onoft heMCSsel ecti onsecti onaccordi ngto
5Enmbodi nent 2 of the present invention; FIG 11 shows
an exanpl e of an offset |ookup table; FIG 12 shows an
exanpl e of a control channel CQ table; FIG 13 shows

fro@t O Ba%%a%c%r dinng Bgtgm&)p@a ﬂ?mm%@ﬁ;&hﬁe@mﬁw section
i nvention; and 10FI G Shows a CO _table accordl ng

102¢ ¢ B0l et iheoffv&q%é“pge%leaﬁa% ﬁveﬂFuTohecBég%

(oofon Cargying:Qyh 1he ﬂ%ﬁ%@@x{ @GLA ] Maw: ﬁ@bpﬂéﬂr@@ﬁﬁsform)'_
of "the present invention wl| 15 descrl bed in

on et AT endIPA # BT éFBRGS Ottbtpt%ée&cgwaaﬁ yi hgmarafiengsction 103,
andFld: % shonsn & hee £ @] akigo xb@w@eamhle f@oeiveth channel

c5Ugh ot R e8ul 5 %rf??@ G Had 5 R B

[0oeRannels Has Ao ekt Aefon F|s@-cSnSh0V\BO$h&:st1matee a channel
rel ati onshi_ps between the. rec

ived S
0 RBAOuPT ol 26 SR 81 HEId NAGR 61 LBnk PO Erhferge! uded
in itse Os Dl0al Ascop di tegl tfaotdme?ﬁ?"éseattmﬁoodﬁﬁenand outputs the

.al t h th i fferen in a receive Rbetvveen
estifig &rrﬁéﬁéé‘?\f/ﬁth ‘flanaci”grif1 Wt hou OI]f‘?equency .
[O0 h@ﬁ)pl s(eal b80tkHzchammlm4 gt irios1 BedB dytimadava result of the
out ?tr}:n ‘5 Ith rcqnccestli%‘u?’ti%% I @e@t%)tm rlQJS-,ChQQQleAdulatio‘n

Ahd theréfore ocus’is ] . .
scﬂﬂ@pﬂ ddé@up@ris:s\res ediet »r e brae nariof $ hdoontipel ehargiet! acquired

Peerﬁ %W%t%n(ﬁp?er en’rrﬁ & PG4 Sdspltﬁgeﬁjx}lﬂ)go&gnal from the

S1 gni fi ¢an ce etween the data thannel
recqﬁefrefcbrmm@é andpphbefbcfﬁ@mlFEFTaﬁrﬁ%@ltﬂp%ri@)ﬁnéﬂ?@é i performs

chaﬁP%@' ficopandidians. [9915] (Eybodi mei, )2 805, O 6 | SFyriher,
bl ock di agram shomq{g the configuration of a ra
I

demeghatiieat PRt et degppardls sadcordeng! t%ter the channel

c o mp0dl frent b]as‘%fd bhet pE esent MESNLEOL e NoWws tufs%d in the base
conf i guratl on of the radio conmunication termn

statapBapat b8 wk P P 1BE "B Hi el Width 2rék OrdRed st b %ﬁ@@dulmd

mg;ﬁﬁdlt@ cﬁ@@@kﬂ!h@%@@ﬁtdnon 0102 converts a si gnal
ed 35yi a ant enna %&é base band si gnal
| P

GOUQ’ DU °¢he hasehahd ki FerfdViChg €8 &f?@ﬁ)n f{}r the
dem%iit@@ﬂ@ll@ﬂaﬂeﬂ@vpmgte&ecmb@m clé)amrcanmesmhecﬁl%m 106, and

ex'tr(a%/t%“%n?{)?fmlg(mn data sequences, CQI information and
bandwidth iaoformation from the rteceived signal. The CQI
information and the bandwidth information are outputted to MCS
selection section 103,

f0021] MCS selection section 108 having a CQI table (described
later) reads from the CQI table an MCS pattern associated with the
CQl information outputted from decoding section 107, and
determines the read MCS pattern as the MCS for a data channel
{(MCS 1). Further, based on the CQI information and the
bandwidth information outputted from decoding section 107, MCS
selection section 108 determines an MCS pattern for the control
channel (MCS 2) with reference to a plurality of CQI tables
{(described later). The determined MCS 1 is outputted to coding
and modulation section 109 and MCS 2 is ocutputted io coding and

modulation section 110.
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5 fromthe baseband signal outputted fromradio

recei ving section 102, and outputs the resulting

signal to FFT section 104. [00171FFT section 104

perforns an FFT (Fast. Fouriér Transform) on the

ti me-domai n signal outputted from CF renoving section
100493 2N OHLRUE S d e Lesul $i g d a@ERG-dBEAd modulates

signal to channel estimation section:105 and

us e gehig@ul a¢ ¢ ore Sect i BRLLJAT 2P DBUSPERANPR 2 S YRRt oy Dased on

M Cc8eetd o 1A% dest b pRbes sas ehadieln secenyi rongent eénth@te data
recei ved signal u3|ng¥the pi | ot S|gnal i ncl uded”

chapﬁglsfwmémmt%@ rom FETESBEE RHRHY 1bréfxnsdﬁassmn data for

the %t@utﬁahlﬁ%ilgﬁ%tultf&tﬂt@m Hoe S Wlatn +f O1 @kemdpliakm@ section 111,

tign 106. [0019] Based on the chan r onnmgnt
(00331 mbtt S # 60 0 6F S| OGuE BELLEH T b EHaRnd modulates
con@sd i @RY oMt &E6td DA s 10 v dermsddl ati M\CSth{bl@fpﬁﬁ&d from MCS
ol er.forns channﬁr o ensatloq for a si acquire
8¢ %V o §

1P @it Bortbl it an SUCH e T g rsmission

'dat&lgﬂHhefgeﬁhthaniaﬁememmadIsmgﬂahaOQODUﬁ&E@Cﬁﬂmnﬂ Hrannel is

, n,104 t i.§y;Perf:ors chanpel, conpensation
OUt?Bfﬁaatg ?R?gﬁngtygﬁp urther °° Q;Qg }% i on section :
[00186 deropdutat esut hig tsixgngl saftirnt helchanfreims time-division
mulqagpegjpxsngrgl %l} b@ggd tqg 1%%1%5%‘?% N@tgs itchre % u(?z?fja ' Rhannel.
t ase” station fhe onmuni cating party,
outputiput s frhe desrm'bilml&t @d@Omfgﬁfalatl@Fde@@@ﬁ?@ﬂseb@?onand the
trarﬂsqzasiz%qgod%ecqqgrngh§e gn‘?poioghgﬁlﬁ QI @R tSutPEd from coding
correction for ul ated signal outputted from
anddxgmdlhaéyp@rﬁescetgp,noh}g}gﬁ Télﬁ?drﬂul'[lp]cxed ransmission data is

. outg d@cPtt%' nfof natd ppdat asedqyenaass CQ Ii nf or mat i onand

dth information fromthe received signal. The .
[OG@@] DFT-s-OFDM Sectmn 112 perf{)lms a discrete Fourier

transform {(DFT) on the transmission data outputted from channel
mu}tiplexing section 111 and performs time~frequency transform on
the data of frequency components, to acquire a frequency-domain
signal. Then, after the frequency-domain signal is mapped to
transmission subcarricrs, the mapped frequency-domain signal 1s
subject to an [FFT (Inverse Fast Fourier Transform) processing, to
be transformed to a time-domain signal. The acquired
time-domain signal 1s outputied to CP addition section 113,

[0026] CP addition section 113 adds CPs to the frames 1in the
t_r'ansmiSSion data sequences outputted f_rom DFT-s-OFDM section
112 by duplicating data at the tail of each frame and by adding the
duplicated data to the beginning of ecach frame, and outputs the
transmission data with CPs to radio transmitting section 114.
[0027] Radio transmitting section 114 frequency-converts the
baseband signal outputted from CP addition section 113 to a radio
frequency band signal, and transmits the converted signal via
antenna 101.

[0028] FIG.7 is a block diagram showing am internal
configuration of MCS selection scction 108 shown in FIG.6.

Based on a CQI received as input, table selection MCS
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25information and the bandw dth information are
outputted to MCS sel ection section 108. [0021] MCS
sel ection section 108 having a CQ table (described
later) reads fromthe CQL table an MCS pattern
associated with the CQ information outputted from

dctgﬁﬁlQﬁlamgoﬁe@tﬁlc@il\}ocﬂs-OZZGﬁndﬁdea@@ﬁizexrem nesCthe: read MBS controtl
ttern S the or a at a e
Bl | oo " thel 0t St bt 6 ah@TERR onding to the

“bankianoididtaln & Ak ortnatd ot reut puthedi fCOM delebdi RG cSeBLIONEG. 8.

: sel.ectio ctio_n.lO det er m nes . .
(00488 i vSF Thie cantriol “CRARRE! S CE D) MER Betermination
scctiefrermmdtmazipiw iy foffo€Qh ¢ abltesch3anedesdrk bederence

rmned MCS 1 is outputted to coding
to %’n uﬁ-:rg)tell g‘%gectl on 109 and MCS 2 is outputted to
[008adi ng?lz{hdi what at 4 one seotplen 010, cop002R]Codimgl and table.

'Hergadyabax“ qn; §¢ %g' Qf‘g’tof %{TC%‘;Saag‘gg"E%UZt %taensci\V§§[h gt below,

ta recei ved as ransm ssi on a ‘'sequences
andbaskbe oh INCSh 4 G@IIputatbéd foomMCS bledect i Ol skebtd dandwidth.

rmm@r wtge&% astagnga{@)fshaﬁﬁei otrta%nwsi%' QQt‘iP;E%U‘@r than SE

ated transm ssion dat 5t he dat a channel

in bahlmtzt ed Wé echdelb and vil gt exing @ ons 1100 ﬁ@bzzs]that is,

wh&pdf&g;tmsﬂcmewé}m@ S$8GLIPN; L 108N 0deSy 8PAS E is selected.
| at es control data recei ved as input based on MCS

 On 2huppliet R 9 oy MES Eet @et PR SECETONY108cqlpis significant,

higdeRes at e GNkL@k achpppelnd ronsii ssivar dataaschie dingly, when
generated transm ssion_data for, the control channel

fheu £ QbR pUt £EYCT bl Ichanidéic tndif t $if BiRgPdeck§Bncerirol signal
resw%éli Ghamnrel+ npud 4 ) 1eXi8gs $66YF 0L & 1ie PeIdar r@ualitv for the
nF%éV|S|on nul ti.pl exing of the tr smssmn% i,
C"“ﬁbﬁ’ e Tt laC e HaRmES ¢ ddt ﬁuﬁ%ed“f bR CddicA§ Bhfrrect is sma
so Ul atisoposer 10N ol09cands ¢ e et hansehssi ORedatactorused for
channel outputted from codi ng 15and

‘h rf{;e cont r ol
° fbUA &020W ection 110. The nul tipl exed transmi ssion
[o0datja 9 this way, according to Embodiment 1, when a data

channel and a control channel are multiplexed and transmitted and
adaptive modulation is applied to both channels, by providing one
data channel CQJ table and a plurality of control channel CQI
tables, switching between a plurality of tables in accordance with a
trapsmission bandwidth of a terminal, and determining the MCS for
the control channel, it is possible to determine an MCS appropriate
for the bandwidth and allocate radio resources used for the control
channe!l adequately, thereby increasing radio resources used for the
data channel. This makes it possible to‘iﬂmprove data channel
throughput. N '
[0032] Although a case has been explained with the present
embodiment as an example where a COI table is sclected based only
on the tramsmission bandwidth, as shown in FIG.9, it is equally
possible io select four CQI tables based on data chaanel scheduling
methods in addition to a bandwidth. When persistent scheduling
is used for a data channel, a low CQl is reported to make the MCS

for the data channel robust. In this case, it is possible to increase
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out putted to DFT-s-OFDM section 112. [0025] DFT-s- OFDM
section 112 perfornms a discrete Fourier transform
(DFT) on the transm ssi'on data outputted from channel
mul tipl exi ng section 111 and®performs time-frequency
transform on 20t he data of frequency conponents, to

theaggllﬂtf@t %fff@&y@?@ysd@g@ﬂnf&l g'ﬂ%' datheBn a@flear b%h@ak;ng into
domai n signal _is mapped o transmissi

B@uency on
| 460@&1 aﬂweflsffetrﬁélqﬁaﬁﬁe&@#eaeéwwwm k&R ghapfischeduling,

thaSUb] etk ©1 @Rkl iklnyeesed Fash 1Eoyéh€EuTE;@§§f&{d1')pers:lStent
pr.ocessi nﬁé to be transforned to .a ti

schededar s, TRE SO BT  fignet dibh"h”h“éb’gr? q%moﬂﬁlpmftaelanﬂl CaQl

tabl®s Ghh @dgliatidian sect iram § 0026] £ additiopfseeti e 18 control:
adds CPs to the franmes in the transnission data -

Cha§é’cfﬁei’1@8§“6l§‘fputted from DFT-s- OFDM section 112 by

foodupl i q@Erhngddatenatz)the tail of each frame and by

addi t he dzi)l [ ca ed data to rth i begi nni ng. .of each |
frame,”*%anf°8 %Ef% tH rAndHES off OFAPA Wi ! %ﬁ’s ermina
apptao atasi oc ¢ ¢ adisng t td r@msb&cdllrmanilla of 0027 |pRactirdt invention is

transmtt sect 1 egue verts the
e BB AT 25 EOD, 14, FRIIBNS SRR g imens wit

 be 1d8pﬁmnaeciadnfdhfreqmﬁencycban@ sitginfalg,, amddtraimsmaseriapplng

exptkggagp%%hqdbgl %Eﬁ'tté’&a antenna 101. 35[0028]FI G 7is

i agram showi ng ani nternal configuration of
[0082S sel Eéﬁl b settion llhﬁtlshmgrmml G Bbo wHBased térs amternal

| conﬁ%u??&%’n"?%iﬁs NPy 5?@4@0%‘3' es%tdt@ﬁ/%'\s/(:%(m ' &tchceardmg to

erm nati on sectil on: det erm nes
Embpedé pointchannef witteh méﬁéﬁéhcewt\ocw@m t%ﬂe offset MCS

det@%ﬁﬁ%@%‘ﬁj'&%tﬁ@ﬁ he pandwi,dt be anpng, § 11§ ICeRLAI 1 CQI using
channel CO tables shown in FIG 8. 20029 Based on a

an @difspackp 9kd Past St ST MES didt eF Alnads of @leépfppmagoon and
equd@term nes MCS | for the data channel with reference
Copfedl St bl Con LR & 2 Sl po s Phuntion 1)
[008he C@urtiakke Hosea Q0 tkklz bandwhdt bhohnkel oW1 amdQi offset
MChatbir bent < Aretian 3 01 TR Rubhe b e T e contron
a
chabakliewlith sreSRtrewpd @vwetht haonSb1 channel CQI table shown in
FIG.12. | -
[0036] FIG.11 shows_aﬁ example of an offset Tookup table. Here,
when the data channel scheduling method is dynamic scheduling
the offsct is zero, and when the data channel scheduling method is
ﬁs.r_sisterit schedeling, the offset is two. In this case, offsets are
provided by taking into acceount of CQI_diffgrcnces between two
kinds of séhﬁduliflg, that is, between normal schedusling (i.e.
dynamic scheduling) and persistent scheduling. '
[0037] Further, the offset is zero when the data channel is used
with frequency hopping, and the offset is -4 when the bandwidth is
1 RB (resource block)  without frequency hopping. When
frequency diversity effect is small, for exampie, frequency hopping
is not adopted in a frame and transmission is performed in a narrow
band, the offsets are provided so as to select a lower MCS. This

is because the relatively small number of bits is transmitted and
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in table 2. When the bandwi dth is narrow as 500 kHz,
that is, when frequency diversity effect is small,

| oner SE is selected. On the other hand, when
frequency diversity effect i% significant, higher SE
is selected than the SE in table 1. Accordi ngly, when

codlﬁgth@nﬁ rlgqmylﬁwﬁrm by gtfecteds SBgrnltﬁkﬁragtlnifoechéuni
ont nal res urces nmake it ssible,to sat
of ttcﬁ ﬁ?

Y,
Qvtfuf éﬂoﬁuéﬂ il o St RECED of CERERHRE tO lbandwzdths
{Ooseqparledmrmanoase wher e fdswer i t yecebf echens ssnmhty channel

(ra PR gk B T o e UAPS Sharel® 20f BOLI £ feyraissions-

Recwaypdaqmmrleh)ngst(poEﬁb:ordlthnnteipewheri & ldat aa chammelhannel is

- 1etrancf diaﬁr{]trOIInChamﬂela %r&esermltlfpjve dqgoglhttran meFlt ?Qrioraie

i ve frodtifdt i*on %°s app han
withy rpgaviddi ng @necdataobhahmelned:q anabltéleamdoae an offset is
lyrality, o t.rql tabl es, sw tching
pmgle(étj §eénéffspFura (_;Q %?t&s}ggfes I'n accordance with a ]
[0028]t ra’mmxaaéraom\%bamwwmmqﬁmaim@ b rppd parapders of a terminal,
sucfel amdrslltggsct %ellh@dcg.nﬁrgld&mekren{;ﬁchéy hopping
ossiblé to erm e an appropriate f
in aﬁmwdtﬂmfhridwamlti@é*teé pddhettesbarsed USE@ ORI §HONS, it 1s

posEPRtd Ofg CB@DH@{; adequate! yac { ef£bxs CRCr easiRrhAME Py, it is
resources used for the data channel. This nakes it

Pos ekt bide 3015 hpr Vet B h thahiiel 30t fr Sghiped . channel using
adef 89321 A § houaly an fasa Ras Re.N sexPhat N8d Mnldu dN6f resources

present enbodi nent as an exanple where a CQ table is
useéeq‘brctaeﬁab%\é‘éﬁ”blhﬂ/ P Pfe’ B FETRTE $si on bandwi dth, as

[00500Wn fyG BIXGQ, dd Egsaeoual lof pDSSbthOIOCSEhﬂ@ﬂ tmu table.

. tabl es base n.data c schedyl i n
He a0 1 A £ B4 al b Jant b PvhdR pars Bp by Tower SE
for sehaduliiong 0 & u&ﬂdhﬁghea sat & channels, 7 arlscxw\e@@ ist. Here,

rt make the, A/ | CS, f the d
the 8t 5% ARRTS Badh! V1498 ek a8 At p venna the
h1gfad§‘rDLH1E odrtr egemaclesyusses(ﬁfmhchrmndaifaechmmlmbyve
o_account_the differen et
004 fuo g aheding ¢ Chad e T hob Bt 4 bRl g tE02 data
chadynammdszch@dulrmhgn)hamdepemm stiehtipéehedubndgiramsmitied and
[ al oRtr:8 I
«a BPILT AHOUNEEL0N s e REYRL SORCT B SR, Bhe ga nanner
CQTt He bdeont pok cha«nmell aae@}@@tleCQDOBasl}l(eEn‘@ommns pyrmed in a

largd1 s 20T { O Aty Inﬁgfm cﬁﬁghgllc;@@ﬁ"@'a%%'Qﬂdt§ﬁnb9{9§et lookup .

appar at us accor ment 2 of the present
iabllenv’éthtm@ﬁi|§Hi110Hclf}feafﬁaﬁé”a30§hoﬁ1mtphmFP@16 gfe provided to
det GMROALMRRAL 11 Ckhisg Qi BN oM Iolh 3 XY @i ped oM tfbund by

reference to FIG 6, and the overl appi ng expl anati on
addypglaldetoniem edntf oUBLfEs @ s10ctd & Wnotle idr ahriamkup table to

a d SHOWNNG £ d1e d @) esak ngeni Qs,urpﬁiS'SQ'M@fth%eveni memory from

sel ectionsecti on108 according t
increasing and tmprove data channel throughput

[0042] (Embodiment 3)

.

FIG.13 shows a COI table according to Embodiment 3 of the
present invention and by multiplying equation 1 by a scaling factor
(N), a range set up in a lookup table can be bigger or smaller. A
control channel CQ1I can be calculated using equation 2,

Control channel CQI = floor(N x {CQ1 + Zoffset[condition]))
-{Equation 2)
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15 Enbodi nent 2 of the present invention. CQ offset
MCS determ nati on section 301 cal cul ates a contr ol
channel CQ wusing an offset |ookup table shown in
P10. 11, CQ |nfor mat i on and l€quation 1. Contr ol

" channel ca CQ tEoffset [condition]' (Equation 1)

whglqj nNOQ35] 4R II;Th;gegr based on that control channel
of fset MCS determi nation section 301 deternmni {1&5 _
& between

{Uﬁﬁ/es}, z'f%cb.ampﬁé T EASEOV PeHaNh 0 4t & SCEEAR Bncd’ 1S

an ﬁgmtﬁpl cehanrnels Q) amblﬂecsmwa@n Eh@nkZ1s used in LTE, by
036] FIGl sho an exa of f set

chapging bt ol iz theh SORE Sh BRAMTel® COmIdbRPiE o different
cc;dnﬁghOd%b&d@ynaMﬁCdﬁ@Fﬁdlui Iug)ganlg_héi(Df fegetn b 81 zer@ppamhb}e by
t he at C nne edu n t A L.SI St ent
"“1§cﬁ56lﬁ‘lg| ¢, oAEC B4 80t TRLS Fa - g“r{‘?h}i@d%é@é"%ﬁfc unels are
appal'cfalprﬁo\bltydEﬂ d)ﬁ/fsteakq’mg Il}nbﬁllﬁpsounﬁdbfitG:@pgti)ﬁiﬂl‘ie:nt@S”efer to
—.hetween i ng,, tha ef wee
Mcﬁér 1'% ﬁpé”#lﬁ’ ‘("ng gﬁg] nan(r.:’ndlcS Ec{%edu P Eng) U&n g(}l table.
[OOpe\r]S| shenmzssmmaﬂulmcmgard[x@@S?i)Fﬁmhed;mtehe Of fsetcdlgng factor
' t a n o
s £810 n bt ga{%ﬁffgggegﬂgknej RO i L FEQUSNEY, adgiing all
the aBn(omest@upéeolbfsmcﬂs), W tdvolst lfatequlencye WopmnigoWhehannel CQI
andfrtSqH%@g}/lelgeqﬁht %%efsf %%tr It SH‘%'n'tmith%ﬁ'Eﬁ’[ s_a() that it is

frequency hoppi ng 'S not aote In a franme an
possihsnissponvEst par ¢ Hrofed Iirﬁna A&CT6WsShAld anttheimprove data
chagfn Siettshr%r @V' g@@nsow%%ﬁot§@L§Ctar% |@¥V§EI(M:SC-II;Q'IA% els of
because relatively small nunber of bits is
difﬁerféﬁlén?@ﬂé%lgafrfdh‘i@‘éodl ng gainis less likely to be

Oggng r(gqngy,gdtfgilgﬂg@nto account of the above reason,
of fsets are provid accord| ng to handw % 0038

Fur t RéFmbres i e We w@@éﬂ%% Z&F6 MR at e ﬁ’héP 4 of the
pretERANSHES QB S tiee fE St ¢aBNE theabhsetedSusPagipOuation 2
retransm ons. Received qualit poor er th%
Sho&(‘becf‘éd %H%Hog 15 & ChgnnelW & et%ans‘rﬁtt‘éd Ffimal and,
zsum(gqqa:@(alrmyveddqum:m yBI(rE,}QdBUE(EIO”ﬁ”aI)e VVIS?@lelcaily
ards to a contr erefore a e
P16, Z901 B3 iion w0 G Do St e L Fovel 1S 07 Gb38) Re B3 I

thiexplaai, neﬂyab(hVaagiaQ;COEdlsmgtlhmgpaﬁaa:rteirerQNOfaacorchng to the
t er.m .nal chedul :

ma%tm dtq’lf 4”% uéncy IhS ppd<9§sa1b§n f%(r%ar#e&%r%dm thea MCS more

accnmrrbelry of data channel retransmissions, it is

[OO%% gl ng 1% &r%% u:pcé:"o@frg? e%eﬁﬁ g%{/aqr%'eambryea]u}tiplying by

I'S possi to sa

a sqatéingyfafcciroraacomrrtcrlolchétmnfeiclusﬁl@d ddaquhteyceddriol all the
am GRS [RIUECOTn PP LA H DG ABUY Al ([¥SQUEGSRing to the

or a dat can e |n reased.
magnitude of the CQIF, calculating a control channel CQI and

determining the MCS for the control channel, even when there are

control channels of different coding schemes, it is possible to
prevent memory from increasing, and, furthermore, improve data
channel throughput. '

[0047] Although cases have been explained with Embodiments 3
and 4 where a primary linear process of multiplying N is adopied, a
higher linear process may be adopted.

[0048] With the above embodiments, “drop” may be included in a

coptrol channel CQUY table not so as to transmift a control channel
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[0040] FIG 12 is an exanpl.e.of a control channel CQl
table. Here, in addition to SE for 0 to 30 CQs in a

| ookup table, lower SE for -1 to -10 CQs and hi gher
SE for 31 to 37 are newy sét.Here, the |ower SE part
Is mainly used when an offset is negative, and the

usi@Nighes w3k Pakt MSL inly used when an offset is
positive. [0041] this way, according to Errbodl

W1t
OGéﬂméﬁwéhaata’vt%r‘fﬁ& 239 B COACAG Chhnd{ 1 5 ¢a Calculated
conb I icplaexed end {4 ansyiftad ansdnadapt ikxe d’@ﬁjtﬂaﬂttﬂnnel CQI

IS plied tqQ both channel ata ¢
a0 b B1S oes TOHEr b CHarhé! SEal MG f b e & Ropdethie COI
tablidload &dbe dsagrrg@rgzsltz@nthan that data channel CO tabl e
of f set u abl e formed W|th ar anet er
100 80 e o RS o "EFbUP A 10 ot RERE n® Hb RESCF oY q peith the
abo@@ntﬁmbodhmﬁls by &)&Cﬁlpﬂeund\flbtyreadﬁlmgpadéerthelnventmn is

m)unt offsets read from of f set .| ooku I
confRRPES b BT EBC iR PRV BB B o B Berfentized

by maﬁitwyrérom 30i ncreasi ng and i nprove data channel

rou [O 421.( dELG, 13 ; :
(}Ugﬁé g?hepc £ XAl é]nagggrgl Mlos})gn%oidm thc Is%;l'?%lon of each
of tmreeaéntrenmﬂempmmﬁ armibbylxmﬂ:tn:sphyahgtyewatimnbt yphemented
as gﬁalng@ é@*ﬁgpirtqul b%f gz?xlﬂggnts r MR d %AQCHQQDKUDT%%@ €may be

ger or smal . contro channel CQ can
mdbeacbaak:mhapedousmgi@bllyawofp@ll@oﬁ@ﬂéal%wémla et ete chip.

“LSfll”OQE(QId%SRIQg:@ h@rgot)%?e“lfsor}gh '%nla))b CEaMAtd PN R)as “1C,”

wner e Is a decinal a case where

“syatBdiafg . Schehie Vakdés 19ke “Béwve'eﬁ?ane(%wpﬁkn@@ﬂ differing

e“g@@éﬂ@ﬁl 11@ AGKLNACK channel s used in LTE, by chang| ng
a control channel I's appli cabl

00§23t efehihseoah Agmethoded  ThAC YIS | "dh Bipt |tk (ot limited to
rLsighannel iSpappldaaklienblising dedicated circuitry or gemeral

purpose processors is also possibie. After LSI manufacture
utlllzatmn of a programmable FPGA (Field Programmabie Gate
Array) or a reconfigurable processor where connections and
seitings of circuit cells within aan LSI can be reconfigured is also
possible. _ | ‘ "

[0053] Further, if integrated circuit technology comes out to
replace LS8SI's as a result of the advancement of semiconductor
technology or a derivative other technology, it islnatur.aliy also
possible to carry ouf function :bicck integration using this
technology. Application of biotechnology is also possible.

[0054} The disclosure of Japanese Patent Application

‘No.2008-000199, filed on Januwary 4, 2008, including the

specification, drawings and abstract, is incorporated herein by

reference in its entirety.

Industrial Applicability
{00557 The radio transmitting apparatus and radio trapsmission
method according to the present invention improves data channel

throughput, and is applicable to, for example, mobile



only changing offset and value N, and ACK/ NACK "
channel s are applicablé by an offset (N=1) only, so
that it is possible to refer to MCSs of two ki nds of
control channels fromthe sdde CQ table. [0044]1n
this way, according to Enbodi nent 3, a scaling factor
Conﬂ.lgulnchjéihgl}lgﬂgnby a control channel CO that is
found by adding all the amobunts of .offsets, to
calcul ate the new control. channel CQL and to
determ ne the MCS for the control channel, so that it
is possible to prevent nenory fromincreasing and -
i nprove data channel throughput even when there are
control channel s of 15different codi ng schenes.
[ 0045] (Enbodi ment 4) FI G 14 shows a CO
tabl e according to Enbodi nent 4 of the present
i nvention. The CO table is calculated using equation
2 shown in Enbodi nent 3, whereN i sadeci mal and,
N=N_A(CQL<CQ _TH) and N=N B(CQL>CO TH).
Specifically, F1G 14 shows a case where CQ TII=3,
N A=0.7 and N-B=1.3. In this way, by changing a
scaling factor, N, according to the magnitude of a
Ca, it is possible to determ ne the MCS nore
accurately. 25[0046]1In This. way, according to
Enbodi ment 4, by nmultiplying by a scaling factor a
control channel CQ found by adding all the anounts
of offsets, changing the scaling factor according to
the magnitude of the CO, calculating a control -
channel CQ and determining the MCS for the contro
channel, even when there are 30 control channels of
di fferent coding schenes, it is possible to prevent
menory fromincreasing, and, furthernore, inprove
dat a channel throughput. [0047] Although cases
have been expl ained with Enbodinents 3 and 4 where a
primary |1 near process of multiplying Nis adopted, a
35hi gher linear process may be adopted. [0048]Wth
t he above enbodi nents, "drop' nay be included in a
- control channel CQl table not so as to transmt a
control channel 11 using the | owest SE (MCS).
[ 0049] Further, with the above enbodi nents, when a
cal cul ated control channel CQ is outside the range
of the control channel CQ table, it is possible to
use the SE (MCSs) at both ends of thc CQ table or
use extrapol ati on.



. [ 0050] Further, ~although cases have been descri bed
with the above enbodi nents as exanpl es where the
present invention is configured by hardware, the
‘present invention can also be realized by software.
10[ 0051] Each function bl ock .enpl oyed in the
~description of each of theiaforenenti oned enbodi nents
may ‘typically be inplenented as an LSI constituted by
an integrated circuit. These may be individual chips
or agkid al ly or totally contained on a single chip
"TSI™ s adopted here but this may al so be referred
to as 15"system LSl,' -super LSI,' or "ultra LSI-
depend] n dlfferln extents. of i ntegration.
EOSZfémgF%@Pmﬂﬁﬁ@' E%ﬁgamgﬁﬁgngUIt integration is
not | ianeddeg i@ dofigured i eliodBt @BRIM Ahiia QRindS4 Rdulation and coding

i cated C|rCU|try or general purpose processors is
fa’nep%@ e dafarchpnnelond gp A vl }%1- eaply fome of the phten data; and
of a progLAmmalLe u% {oeﬁgmﬁﬁtoﬁhaﬁrvﬁg lo%a %ﬂ&ﬁlel and the coded
Array) or a ré&configurable processor
conmdceiaons aanding etd doogdingfo the foansiof theebﬂ;teal déthhi n an
LSl can be reconfigured.is al so possible.
[0053] Further, if integrated circuit technol ogy

Cot NeTheWdid GardmidsRR| BfRathShoddrdf & S8Vt wikeih N8id -codmﬂ unit

advancenent of sem conductor technology or a

CPERArHiA Lo pBog eRRTO! teie WitbR Gifierent eoding xia farreadh fprmp sbe control date.

_possible to carry out function block integration

u3|ng this technology Appl i cation of - bi ot echnol ogy

Ias al §be paikstrbsmission apparatus ‘according to claim 1, wherein swd coding mit
nesePatentAppllcatlon

hedi fl
REEO3UBE GO o FnEal o 00 ST o PO P B aR e MCS for

mﬁemﬁggghkLcatlon draw ngs and abstract, is
i ncorporated herein by reference inits entlrety

Industrial Applicability 35[0055]The radi o
ransﬁlt}ado srxoant usax?{:}ls aE:geq-l o l"] {;J} S on g%tcontol datam

accor di'ng e opr ege| S RGERYT

&ﬁmmmaCKorCQI
t hroughput, andi sappl i cabl et o, f or exanpl e, nobi | e

communi cat i on syst ens.

~

3. The radio transmission apparatus accordmc to claim 1, wherein said transmitting unit

muitiplexes and trans_mrrs the data and the coded contro} data,

6. The radic transmission apparatus according to claim 1, further comprising a
receiving umit conﬁoured to recetve control information, wherein sald codmc unit

determines the MCS for the data charmel based on the rece:ved control information.

7. The radio transmission apparatus according to claim 6, wherein said coding unit

encodes the control data usiog the received control information and the offset value.

8. The radic transmission apparatus according 1o claim 6, wherein said coding umt
encodes the control data based on control information, into which the reeeived comtrol

information is adjusted based on the offset value.



13 CLAIMS |. A radio transm ssi on appar at us
conprising: a coding unit configured to encode
control data using a nodul ati on and codi ng scheme
(MCS) for a data channel and an offset value for each
formof the control data and ¥ transmitting unit
configured to transmt data in the data channel and

t he coded control data with a coding rate according
to the formof the control data 2. The radio

tg.ansmins S0 BpRAG@IHSaReeakdhaord2 & aldhls, WAstRi e control
sai d coding unit generate the coded control ‘data with

anfprpaiondiy chepepl gealinsinBrpaiond g€ f or m of the contro

data 3. The radio transm ssion apparatus according to
claim1, wherein said coding unit encodes the control '
ddt h (% ngliarMsHigeheppirnedadvagig oreldihel, ofbset thy affsee vaiue is

N el S S b BE T i P01 S hPeAr e conitol

tdag control data is ACK/NACK or CQ. 5. The radio
transm ssi on apparatus according to claim1, wherein
said transmitting unit nultipl exes and transn1ts t he

ﬂ?;ﬁsiﬁgg¥%ﬁu&gg§$%§%§5accor %%%%Tgtj a|n1 em?h@?ﬁ%$ﬁ‘ﬂm3$

Qe3upiated Wid) adafaeeek ¥ hgradil tangenéibgipednko receive
control information, wherein said coding unit '
determines the MCS for the data channel based on the

rnecei Yﬁéjra%%%shlﬂﬂ %5 B Weordibg to B%ln{al m\agxe:re%ﬂle para ster is a

transm ssi on appar at ccordlng to

Sangispui rrgndwidth, ewboliEsg t Fhemanticgiendat mppisE ngr thenumber of
rgceived control information and the offset val ue.

Te ISS101S. .o

13 ~ Aradio transmission method comprising:
coding unit configured to encode control data using & modulation and coding scheme
(MCS) for 2 data channel and an offset value for each form of the control data; and 7
transmitting data in the data charm°1 and the coded control data with a coding raie

accarchnﬁ to the form of the control da'ca
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8. The radio transm ssion apparatus according to

claim6, wherein said coding unit encodes the contro

data based on control inforgmtion, into which the

received control information is adjusted based on the

of fset value. 14 9. The radi o transm ssion apparatus
according to claim 6, W@@ﬁﬁfﬁﬁh@jCOﬂthl infornation

is a channel quality information (CQ). 10. The

radi & trdhsniregisoni Eppar deuscact BAIPNG e cq%?‘h{@f reduction

of WRhetgipfhe offeet VRALHR fiSsOityenthy BUkkipl YER@nael and an
predeterm ned offset value with_a fact r for _each

impremmmoen t he fcodtd ot PaAE &N P i1, O Thd PEadfdt® r &M k%Y-on When

mu @PP@{@ Us nidGeydioRd 1he on'oad Mhle, Ser@iiN chhe Iﬂ‘ﬂf Si@]td the data
) i s associ at ed mnth paraneter of the r

chapmgish $97 b Gpalr athds Wb 4p's “r"aedlﬁboflfléﬁé’rﬁ%sﬂ ofpPlicd to
b ot BPPRE RF bIBs a@ﬁq&d,men@c@tagmeﬂ;owheresm Itshlerovzded with one

QDR S B AT, LR FERELI P cono

chalheiteﬂaHQHHSSai o 1 el e A dtadigo’ mmsmessrmnnmmghm,czmn (701)

npri sin od| Lt conf e e
sl ST PaE Bt oushetE HoRaT R P ord Andb ot ab BRaiRd pandwidun
of (MES)efminal dadd dbhaoneslinandthe @#fﬁhtOﬂaMUQ dortrdclshannel
?1 o transmtting data
annef co e “Control data with a
corate according to the forn1of the control data. 15
ABSTRACT A radio transmtting device and
met hod enabl es reduction of an increase of CG
menories for the control channel and an i nprovenent
of the throughput of the-data channel. Wen nultiplex
transm ssion through the control channel and the data
channel is carried out and when adaptive nodul ati on
is applied to both channel's, an MCS sel ecting section
(108) is provided with one CQ table for the data
channel and CO tables for the control channel, and a
-table selecting MCS determ ning section (201) 10
-sel ects one of the tables depending on the
transm ssion bandwi dth of the term nal and determ nes
the MCS of the control channel while |ooking up the
selected CQ table.



