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-1- SPECI FI CATION TITLE OF THE | NVENTI ON TRANSM TTER
AND RECEI VER 5 TECHNI CAL FI ELD The present invention
relates to a technical field of radi o comuni cati ons.
More particularly, the presentlinvention relates to a
10 transm ssion apparatus and a recepti on appar at us
used in a downlink. BACKGROUND ART In a next
generation radio access scheger}ipahopywhi ch research
and developnent are currently gelng conducted, it is
requi i cation nore eff|C|entIy
conpared with conventional schenes. In the downlink,
speed-up and i ncreasegfvGaRacipy RerrGeREmuni cati on
arg 20 especially required. Thus, radi o access schenes
a nulticarrier scheme such as orthogonal frequency

d|V|SL@§_@&EéépE§£L@g (OFDM) are highly expected. On

t he ot her hand, Thkepuplsienk iavehtfienentlhtem tbhea
gOW”'E%%hhﬁckﬁa%l%ﬁﬁegéuE én@ E@EﬁﬁFQQQQQBL%earﬁoP t

so strongly require downl i nk
and tﬁ?ﬁfﬁfgﬁ§ﬁ|§su6ﬁep8ﬁ§FGBF é“ﬁﬁBFF@nsFQ%FBﬁS §0 @
cdhsi deralsimj slsiimint egrecapasednvi ehrehaptobnt Appbaseus
st ati @ eand it he dohke.inkhus, the nulticarrier schene

in which there is a fear that peak to average 30 power
rati o (PAPR) becones large is not a proper schene for
t he uBACKICROBAOhART from t he vi ewpoi nt  of suppressing
PAPR and i ncreaSinng cewer ageec@bhtaoncekbiol hct8ss scheme
d §'f%@hewch%dqgge%r%hngh% BQQEESEmeﬁﬁhQEE FQErEH€1y

upllnk 35 th , .there are ta channe

contr&elEHaﬁﬁ€@§C§ﬁ§ 'pitifot SchgAHEFEYaht PR&IPFRe as
channeloswue ilve ttioanswiret ed forichelupkpnkaraddvwi he

conventional schemes. In the downlink, speed-up and

increase of capacity for communication are

20 especially required. Thus, radio access schemes of
a multicarrier scheme such as orthogonal frequency
division multiplexing (OFDM) are highly expected.
On the other hand, the uplink is different from the
downlink in that speed-up and large capacity are not

25 so strongly required for the uplink as the downlink
and that transmission power of a mobile station is
considerably limited compared with that of the base
station and the like. Thus, the multicarrier scheme
in which there is a fear that peak to average

30 power ratio (PAPR) becomes large 1is not a proper
scheme for the uplink. Rather, from the viewpoint
of suppressing PAPR and increasing coverage of a
cell, it is desirable to adopt a single carrier
scheme for the uplink.

35 By the way, there are data channels,
control channels and pilot channels and the like as

channels to be transmitted on the uplink, and the
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-2- channel s include various types of channels having

di fferent functions. For exanple,- as to the pil ot
channels, in addition to a pilot channel for channe
conpensation for assigned radio resources, there is 5

a pilot channel for channel conpensation f or
unasehgneglsadine Fedouy2es0upn taksi g i oh, charnedenthasiing
Chap@@ff?&édﬂ“%dﬂ&ti@ﬁ9fnHFanéﬁéﬂbﬁ@ &éaﬁéﬁkﬁﬁ(ﬁhlot
confirmation infor ion i Qusly
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addi ¢popene aitrifaor et 1 ofs é L gnedx apl i r¢a®ornasuo¢here is
Bnd'&aﬁhﬂgtadﬂ%ﬁﬁéﬁ'E@rSEHS%%@T“E&&p&H@QB?anQﬁhng

rate and the e) used fo denodul atln% an uplink
t

tmeRr fhe
desccobESOUymﬁann&ﬂrm@penhce&delinﬁofﬁ@tuphl@&ch as
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is assuned that hobile stahlons er f orm

comtff cBELEAE FOTYERe WhEPEEREHYPEF BRE Properties
1Bandst tbmemgﬂ1nk1¢nﬂmnklérane suitable for use in

vari Adsqubdecand MAToUPARdschas nalp ek beensigeicar
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DISCLOSURE OF THE INVENTION
20 PROBLEM TO BE SOLVED BY THE INVENTION

However, a proper uplink frame considering

properties of the above-mentioned various uplink
channels has not yet been established. 1In addition,
'in the next geﬁeration radio access scheme, wide

25 range of system frequency bands are prepared and it
is assumed that mobile stations perform '
communications using the whole or a part of the
bands. However, an uplink frame suitable for use in
various wide and narrow bands has not yet been

30 established.

The present invention is contrived for
addressing at least one of the problems, and the
object is to provide a transmission apparatus and a
reception apparatus for realizing a proper uplink

35 frame for transmitting various uplink channels.



object is to provide a transm ssion apparatus and a
reception apparatus for realizing a proper uplink 35
frame for transmtting various uplink channels. -3-
MEANS FOR SOLVI NG THE PROBLEM k-t he present

invention, a transm ssion 5 apparatus used in a
nobi | e communi cati on system adopting a single carrier
schenme in an uplink is wused. The transm ssion
apparatus includes: nultiplexing means configured to
mul tiplex a pilot channel a control channel, and a
dat a nej . t nmeans conflgured to
tran s %J b %)}ﬁﬂfudlng at | east the
pil ot channel Bmdthéepcesendl iohesmelonsi agtidansmission
L!P' | prar hz%swsoc;dcbﬁnaehomcﬂ&d@oﬁmﬁuméﬁhe' | stem

channe used for a recep tion apparat us to neasu
chanﬁ@PPIGQ&zﬁe?%ﬁg%ﬁecéﬁFlﬁﬁ'éﬁf%@%eé@nénmqﬁﬁlnk is
chanaekdf.or Treonpemsani Bgibor appeheanes thansdidd:ed by

t he ' e h t u3|n

one SR1ETS1 el R 208 80T oyt d RS TRGL ESp1ER, Rt 1ot
is €hanaeiltt ed q@h@% theguieroy mdaodetaachannel and

1w ur @kahm&@ Sford efﬁ@alﬁgecah(fqlgslrewetée@@ﬁ@lsmlltota
chan is., transmtted a

bl ock
To U RESPEPRTh UL] RO AR Bar SEdS a4 bl LERRRnERE g1t Lot
t he chpansd sgidntlappacatus lamthartree hppatagushet haylink.

t hanttbe t&wmmﬁglas}ﬂe&@% af er prLpogonali z8dhnne1

W th 25 each ot her g frequency division
nul t FPREXIERG & PIMCR h@ﬁeapmniqrmeﬁﬂwzmm@nnel
1Accostiang bd tdre piebenk bRdent isEtomd 3Pipoepehaupld nkfor

fra g els can b

real ponREnE R m RoR e ST YA ke dry, T gPLink-
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to aneeshedie®llo®ks!t heThpr gseidt igWedt i ©Aannel is

transmitted using a frequency band over a plurality

20 of resource blocks. The second pilot channel is
transmitted by a resource block assigned to the
transmission apparatus. Control channels of the
transmission apparatus and the apparatus other than
the transmission apparatus are orthogonalized with

25 each other by a frequency division multiplexing
(FDM) scheme.

EFFECT OF THE INVENTION

According to the present invention, a

30 proper uplink frame for transmitting various uplink
channels can be realized.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig.l is a schematic bloc¢k diagram of a

35 transmitter according to an embodiment of the
present invention;

Fig.2 is a schematic block diagram of a



Fig.2 is a schematic block diagramof a -4- receiver
according to an enbodi nent of the present  invention;
Fig.3 shows a detail ed diagramof the, shared contro
channel generation unit; 5 Fig-4-is a diagram show ng

an exanple of bands used in a system Fig.5A is a

di agram showi ng a manner in which information of a

user A and information of a wuser B are nultipl exed by

t he déseivbat @ FDMing FpgabBemboglidient anfshbe myesent
manngfveAt iWai;ch information of a user A and

i nfornmati on of . u B are ed, .b d
the distribut edglﬁ[';}] Sﬁod“%cana ‘EE\ gh&ér %%Wn@? the .
manneharad t@mﬂﬁaﬂ1¢hﬂmneﬁtgenaﬁé&nqmemnﬁtand

isnf or mat i on of e a Lt y.t,h
Iocal i zed FDM E%ggu%AilssBaaag g‘lfragdm@s %hrr%r};&m je of

exanprRAsf UgSS 11dt & hanheel/ a control channel and a
data channel; 20 di%n6Esis aldlgagamarmsdswmajgaammmy'mgin
exanpl e Qf ; fl%' 'ma changg! . us%on%] 1 ghag ma%ri%na of a
dat a' ¢hannal t71'|s a dla ram s OMAn

exanpserop arm Irrmlt'chahweed éycctrlnter cﬂls:mhh@tedaﬁ@bfh

1@5 dat a channaE éqﬁleéSaade@&%ﬁ“§HEW!ﬂ Q ﬁ%M%éElln

pi | ot chann a _con han
ot SRS AN BEE 0 65T 53a S Parfishord hGZ s R 2
30 exsa@epl B efreanpilioiplthaadeby @DMNHn@Ithhadmetrxhuted
a dpp@.channel. Description of reference signs 231

pi | ot channel generation unit 35 233 shared contro
channel genera iGn Y¢niks a diagram showing a manner in

15 which information of a user A and information of a
user B are multiplexed by the localized FDM;

Fig.6A is a diagram showing a mapping
example of a pilot channel, a control channel, and
data channel;

20 Fig.6B is a diagram showing a mapping
example of a pilot channel, a control channél, and
data channel;

Fig.7 is a diagram showing a mapping
example of a pilot channel, a control channel, and

25 data channel; .

Fig.8 is a diagram showing a mapping
example of a pilot channel, a control channel, and
data channel; and

Fig.9 is a .diagram showing a mapping

30 example of a pilot channel, a control channel, and

data channel.

Description of reference signs

231 pilot channel generation unit

35 233 shared control channel generation unit
235 shared data channel generation unit
236, 241 discrete Fourier transform unit



235 shared data channel generation unit 236, 241

di screte Fourier transformunit -5- 237, 242 mappi ng
unit 238, 243 inverse fast Fourier transformunit 244
demul tiplexing unit 251-253 switsch 5 255- 258
nodul ati on and coding unit 259 nultiplexing unit
PREFERRED EMBODI MENTS FOR CARRYI NG OQUT THE | NVENTI ON
According to an enbodi nent of the present 10

i nveBi’en 242 fMarpipygl snichannel used for a reception

appapggus 244® MBasdlF e Charelrtater of rhAg Foltpl iukid S
e band, and a second pil ot

tran {ted y. a

chan%gk ‘gﬁﬁﬁ%ﬁgﬁfPﬁguP&F a channel transmitted by
the BpLHED3 switasni tted by a 15 resource bl ock
Qﬁs'gﬁgdﬂﬁ%‘HHB&@§Eléﬂp§5@t%%d J% Supifguality

nmeasur enent. for. each resource bl can be properly
per f 6P Red idnd kgahmel UBdfpensation and the |ike for
assi gned resource bl ocks can be also properly
gfcfﬁﬁ Sreed | EMAGH HERR st BRI AL R PONES Eﬁrﬁgi#gyggggggg
easily and\Mttﬁ¢%¢¥@bDB|$? agorlpdehanteld d¢fhe Heresent
1t an§ﬂb§$ﬂtqur@pﬂaarﬂibl§taﬁ‘i 1idte anpasat U§seah@frort f@n
the transm,ssion £€a£a 3 ma orthogo a|IZﬁ? 25f h
eacht BEREF 1R £LRP3T?FBEL &4 Tthene?2BPE Fﬁé‘te of the
vi ewppilankofi s ramsmsmit hgdabycentwiole chandel ald & second
reso bl argpo a t

Hi €8+t dﬂgﬁdéﬁefQP éopﬁ%@hannéfé ¥8r bt chSnnel

desitabl e that t contro
t r anSARBSTt tGsh P vt e ¥rdigdk 3 t?%ﬁ%ﬁi“#ﬂ:é&di PYa @
]ffsoueeeuMdyﬂbkm@kgaedlbﬁkdkﬁditm@aﬁee& @fpdd¥atus. Thus,

trang ?Iy exbet %ﬁﬁ%ﬂé tFEQQ‘tQFJy'PXQQ Qgef%lock {5 be

especi reqguenc verS|
cont P6PPEfFdhae pformag, tnaaﬁlsmhﬁirml ag@@pam@trw rnd the

transikbt €U dMli gned resource blocks can be also
properly performed.

20 In addition to obtaining frequency
diversity effect, in view of obtaining orthogonality
easily and with reliability, control channels of the
transmission apparatus and the apparatus.other than
the transmission apparatus may orthogonalized with

25 each other by a distributed FDM scheme.

From the viewpoint of transmitting a
control channel by a resource block in a good
channel state, it is desirable that the control
channel of the transmission apparatus is also

30 transmitted in a resource block assigned for data
channel of the transmission apparatus.

From the viewpoint of especially expecting
frequency diversity effect, the control channel of
the transmission apparatus may be tfansmitted using

35 not only the resource block for the data channel but
also a wide band equal to or greater than the
resource block assigned for the data channel of the



35 not only the resource block for the data channe

but also a wide band equal to or greater than the
resource bl ock-assigned for the data channel of the
-6- transm ssion apparatus. Frog-the viewpoi nt of

I mproving throughput considering superiority and
inferiority of channel state of each user, the
control channel of the 5 transm ssion apparatus may be
t ransARDEEd SigsiaTy appérefuency band of one or several

nunber of resouncsn Bhecksew %ﬁh@uﬁhﬁ@nﬁﬁﬁrgblh@ethroughput
transm ssi.on par at us and at uys ot her than

the GOnB R AR L S Shpar AL¥s ) He of § RbgbHaRis Gannel
‘Wi t hsteaehodt kerctoyus ée, FDMescjmerta:ohndhpnhetL olfaruisd s

% han tﬁn%ﬁ%@%@osrr“ 2ppafat Hm% tgrg E‘QIIR paLys u%tl']{jg

e transm ssi on apparatu ort ogonal i ze
w. t hf BagHeBCeP Y thE eDf @éhér?éferaﬂs neRbedi Entregource
BefOondescrlblng t he apparatus configuration and the
operation acco g 4,0 a di nt of the £ esent
i nvention, it ?an h%%ﬁ%%%e?%dtneamlﬂﬂfm T 8Qpla|n
t he @RPAFAS UGt aznivtm o@Bpreypdsisofotdhnnehsan the

Er angpaﬁga@sgqgme%wéiakus kaly ntrﬂso;é@mabsnanezed with
roa [ ed.in [

charfets, © % ﬁ%é % Woﬁ‘:&l&&}em t%% ehéﬁﬁe@wls of
(O Eheotrehamuﬂsnoﬂheppamatamﬂanﬂkﬁh@dappama$MS:Dther
Cha”@ﬁénf%e“%'r%%s%ﬁé&b@ﬂuhggﬁfa%%gt %)ZQH}J ed in a

base station hefore fransm e contention
non- pEERPEPEA L i@fdhiel th seaclh i@ (R¢hkhgl €gM scheme.
16hannel ) for Nmmm$dlﬁéhedmnlng is required in a base

station before | e onten D based
channel |ncludes %2%§%Fggle% t éﬁgﬁ speed

accesenEhanralt iqraxnd Reker paeirert mm«soad@lneAs)o an
Upl i elsbsyntheaniczatiog pebasnel .inkenh€omh Nt tokan be

non_ggﬁghgg%%Jﬂ%ggg%ngful to explain the outline of

20 various types of channels transmitted on the uplink.
Uplink channels are broadly divided into (A)
Contention-based channels, . (B) Contention non-
permitted channels and (C) Pilot channels. The
contention-based channel is a channel for which

25 scheduling is not required in a base station before
transmission, and the contention non-permitted
channel is a channel (scheduled channel) for which
scheduling is required in a base station before
transmission. The contention-based channel includes

30 one or more of (Al) High speed access channel, (A2)
Reservation channel and (A3) Uplink synchronization
channel. The contention non-permitted channel
includes one or more of (Bl) uplink shared data
channel and (B2) uplink shared control channel.

35 (A) [Contention-based channel]

The contention-based channel to be

transmitted from the mobile station without




i ncl udes one or nore of (Bl) uplink shared data

channel and (B2) uplink shared control channel. 35 (A)

[ Cont enti on-based channel] The contention-based

channel to be transmtted froayvthe nobile station

wi thout -7- scheduling in the base station can be-
transmtted at any tinme by a nobile station (nore
general ly, user apparatus (UE : user equi pnent) that

i ncl sgesdalimnigdd stheibaye Bfaitd qfestambbe tRanstHe ed at

COﬂt@ﬂ% Qﬂm@a%@iéﬁﬁwmﬁlel§tb&§@ﬂﬂ¢dé¥b0g§ﬁe§dMB¥3 user
band transm ssion tl.ne ca

decr%%@ Ha Pﬁ t1d%se§|ﬁ@@ﬁﬂ%?qﬁﬂmfh%QMEBEludes a
freqiibney ditedrisintly. ef feciscdesieadbtai tedt Thes,

%Venc&HQHﬁlﬂl%'nQQ?alsé’d’aéhéb{ng@t gd ocrla&@s%my@wdw%f b wide

a part of frequencies, power anpllflcatlon (power
rmnﬁ%@? an@ytﬁ@qqu$?%?'cBﬁﬁ@ﬁﬂﬁ%%&P?oF1Wﬁecan be
_det edéorahised.i S mta@asembnal siAlddatigh santentsi anide,

PE?HEEB%%M%ER73§${§ %Ef%%% CUN L | E%ﬁ%%%S Thus,

channe catiton 1's aval _
'eaS|¢Vebythﬁ@9éhaﬁrmalAHtlﬁé&§h’ dategioratefs very much in

10ul th pbe¥tngrs e(&DMsI Spb%Rd idind NEf SaAR1WAY @ower
the current UTR%g ﬂﬁ F di vi si on nultlgle I ng
and/5F"Ro88 ) did Qﬂ? +EFpLeE FETRIM 2T 5 BeFPor étf

i n thetpréseatt i@mrbods neot ésemmﬂuahuem@bthough 2@ntention
redugl H9oeLALEHd QN M tRs QL BeE 4S§: aSoHERL @3 n-based

possi bl e. However, mhen contention agai nst other user
occurRanphése high SERSY t FARERNE GelOR oht eAVRéR AR d
16haneses i agabry a&euﬁnﬁmmey ( All)Heasih actessdikadnrieln

25 The1 885 3455 S Shannel oBRY Lcldey 8, CPAL Qane way as

message O size, 'may | raf
dat atlo¢ gusEent deEFaAm Eéeqéﬁnﬁafy difel giden BoLhipflexing

themn&nerr easen dlwléimtmagttllpqedairag siepM)t @sb®erformed
e e e L

20 reducing contentlon w1th other users as much as
possible. However, when contention against other
user occurs, these users may transmit the
contention-based channel again as necessary.

(Al) Fast access channel _

25 The fast access channel may include a
control message of a small data size, may include
traffic data of a small data size, or may include
both of them. One reason for limiting the data size
to be small is for reducing . transmission delay. For

30 example, the control message may include informatiocn
on layer 3 handover, for example. The traffic data
of the small size may include an e-mail of a small
information amount, a command of a game and the like.
Since the user apparatus can transmit the fast

35 access channel to the base station without any prior
reservation, process time required for transmission

can be small. The fast access channel is



on layer 3 handover, for example. The traffic data of

the small size may include an e-nmail of a snal

i nformati on anount, a conmand of a gane and the I|ike.

Since the user apparatus can trgasmt the fast 35

access channel to the base station w thout any prior
reservation, process. tine required for transm ssion

can be small. The fast access channel is -B-

' tranEWamtsedﬂjge@ri@yoonﬁnpe featpieheygednaks Céxsmlgmeajssmned
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may | ndi cate any one (or any plurality

of pAPPPEH &2 ¥ rerdbhgye éﬂ?@m(sor&ah %epa%awm@é frequency

| att ehuarke dah a@yalmgége@us mhqz Iimdhedt or ehgbidnd y(d®rany
contg bon bet ween yser SS than hat of the

f or nBrone. F )a s%F@a. c nné? ?Heafeggﬁﬁﬁ?QﬁV
chanﬂéumhﬂﬂQﬁnﬁbe|h$©dnatMM$fkﬂtEQQUesﬁlmg advantageous

1gchedy! 't‘FlQatOfplaokg-é:’bme:9ntf'an dJ-oef Mhht sd e alsers is
The informtion bude identification

i nf ot &SI & QQnth?Heﬂfl fFoend I fer®Rppar at us, traffic
data type (voix2) Remgeyaadcrt hehdnke), data size

required qualifyei PéQE?@*a‘t‘l%x{ D A0d1 R chid and

20 transm ssi on power O user apparatus an T he

i kelnfﬁémraé?s‘é?fvaﬁ’én%ﬁ&ﬁﬁélm% HFedet ARgniodt @d by
35freque@ﬁwﬂHnHWb@spegmedt@ﬁcuhﬁﬁm@l V%Eﬁbkrﬂﬁﬁﬁwfslon
to b S pl ral i requenc n may be
repolr?‘f’lg ggdu%a% a’g{%lgat |tl° o ﬁ;l%% Lol Sfor
appat8e0$ 8y i broadeast a@@@rrraélus),f tareiéﬁmcu n'itata (tARye
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transmission power of the user apparatus and the
like. The reservation channel is also transmitted
by a frequency chunk assigned beforehand. Which
chunk is to be used in a plurality of frequency
chunks may be reported from the base station to the
25 user apparatus by a broadcast channel of a downlink.
(A3) Uplink Synchronization Channel
In the present embodiment, signal
transmission of an uplink is performed using a
single carrier scheme, and equalization is performed
30 for suppressing multipath interference. For
performing effective equalization, it is desirable
to maintain synchronization such that reception
timing for reception from various users fall within
a period of a predetermined guard interval. For
35 maintaining the synchronization, uplink
synchronization channel is used.

By the way, maintaining synchronization



single carrier schene, and equalization is perforned

30 for suppressing nultipath interference. For
perform ng effective equalization, it is desirable to
mai ntai n synchroni zati on such tlhat reception timng

for reception fromvarious users fall within a period
of a predeterm ned guard interval. For 35 maintaining
the synchroni zati on, uplink synchronization channe

i s used. bBy alro waga l rdiedt Hivnitdye syhedr onerngticored ilot

can @Qnﬂ'eio reﬁﬂéﬁ@ﬂo?& the afd efctrenssenedani It prepare
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in the base stat?F®nCOTBERTtHMN MeTSHRE €81 bhEs
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one obybedhfiiny 420 Arafled GaNthAl WEssage.gf , Javer 3.
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chang } |s aSSI g gne g resource blocﬁ_déor £
chunk8€¥ "al&ordt 52h &SH 3 FI¥nd CaBMmEiot diessage o
bot hlafeti ¥ aﬂ@uirequenoﬁ dersage may fhicdudase,

r eSOYh 88 rABS IWHTESN h§n86*&%‘}U| 64 # Srh 181 oRASE A AP for

such that a user related t a better 20 transm ssi on
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20 transmission route (channel) in the time domain or
in both of the time and frequency domains can
transmit packet in priority. The number of resource
blocks to be assigned is determined depending on a
data rate and a data size and the like to be

25 transmitted by the user apparatus. When there are a
plurality of users requesting only a relatively low
data rate, one resource block may be shared by a
plurality of users. However, when a traffic size of
a user exceeds a predetermined size, one user may

30 use the whole of the resource block. In addition,
one user may use a plurality of resource blocks.
When one resource block is shared by a plurality of
users, multiplexing in some manner is performed such
that channels of a plurality of users become

35 orthogonal in the resource block. For example,
localized FDM or distributed FDM may be performed in
the resource block.



data rate, one resource block may be shared by a
plurality of users. However, when a traffic size of a
user exceeds a predeterm ned size, one user nay 30 use
t he whol e of the resource blockipoln addition, one
user may use a plurality of resource blocks. Wen one
resource block is shared by a plurality of wusers,
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20" 1is desirable to obtain frequency diversity effect by
transmitting the uplink shared control channel over
a wide range of frequencies so as to increase
quality of reception packets.

More particularly, the uplink shared
25 control channel includes one or more of:

(1) control information related to a
scheduled uplink shared data channel;

(2) control information related to a
scheduled downlink shared data channel;
30 (3) control information for changing
content of scheduling of the uplink shared data
channel; and

(4) control information for performing
scheduling of a downlink shared data channel.
35 In these types of control information, (1)
includes control information essential for

demodulating the uplink shared data channel, and is



25 control channel includes one or nore of: (1)

control information related to a schedul ed uplink

shared data channel; (2) control information rel ated

to a schedul ed downlink sharedidata channel; 30 (3)

control information for changing content of

schedul i ng of the uplink shared data channel; and (4)
control information for perform ng schedullng of a :
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20 control channel, and may include information
necessary for demodulating shared data channel
(modulation scheme, channel coding rate and the
like), transmission block size, information related
to retransmission control, and the like, and may be

25 represented with information amount of about 14 bits,
for example. For example, the retransmission
control information may include information
indicating whether a packet transmitted by the
uplink shared data channel is a retransmission

30 packet or a new packet, information indicating use
method of the retransmission packet, and the like.
For example, data of the retransmission packet is
the same as data of a previously transmitted packet
(initial transmission data, for example) in a first

35 wuse method, and data of the retransmission packet
may be different from data of a previously

transmitted packet in a second use method. In the



like), transmi ssion block size, information related to
retransm ssion control, and the like, and nmay be 25
represented with i nformation anount of about 14 bits,

for exanple. For exanple, the regtx-ansm ssion control
information may include information indicating

whet her a packet transmtted by the wuplink shared
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and/ efahléhission power change. The base station may
change the scheduling content according to such a
status change of the user apparatus. The status of
the buffer size and the transmission power may be

25 represented using an information amount of about 10
bits, for example.

(4) Control information for performing
scheduling for the downlink shared data channel is
transmitted for reporting channel quality

30 information (CQI: channel quality indicator) of the
downlink to the base station. The CQI may be
reception SIR measured by the user apparatus, for
example. This information may be transmitted
periodically or irregularly. For example, this

35 information may be reported to the base station when
the channel gquality changes. This control

information may be represented using an information



transm ssi on power change. The base station may
change the scheduling content according to such a
status change of the user apparatus. The status of
the buffer size and the transnisgion power may be 25
represented using an information anmount of about 10
bits, for exanple. (4) Control information for
perform ng scheduling for the downlink shared data
charaedunt Oirén§ﬁﬁSedf¢DreKéEQMQrm channel quality

30 i nformation (fyqupp@@nghagﬁgul y |nd|cator) of the
downlink to the, base station.
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20 The pilot channel includes a first pilot
channel for CQI measurement for every resource block
that has a chance to be assigned to the user
apparatus in the future, and includes a second pilot .
channel for channel compensation of a channel
25 transmitted by a resource block that is currently
assigned to the user apparatus. As mentioned later,
the first pilot channel is transmitted by a wide
band including all resource blocks and the second
pilot channel is transmitted only by a particular
30 resource block assigned to the user apparatus.

Fig.l is a schematic block diagram of a
transmitter according to an embodiment of the
present invéntion. The transmitter shown in the
figure is typically provided in a user apparatus.

35 ' Fig.1l shows a pilot channel generation unit 231, a
 shared control channel generation unit 233, a shared

data channel generation unit 234, a multiplexing’
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accuracy. 20 The pilot channel includes a first pilot
channel for CQ neasurenent for every resource bl ock
that has a chance to be assigned to the user

apparatus in the future, and inghudes a second pil ot.
channel for channel conpensation of a channel 25
transmtted by a resource block that is currently
assigned to the user apparatus. As nentioned |ater,
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and one or more channels are multiplexed as
20 necessary. In the example shown in the figure,
processing of time division multiplexing is
performed by the multiplexing unit 235, and
processing of assuagement to frequency components is
performed by the mapping unit 237. Since scheduling
25 for the time division multiplexed signal is
performed based on an instruction by the base
station, the signal is classified to the contention
non-permitted channel.
Actually, a contention-based channel is
30 also generated and is multiplexed and transmitted as
necessary. But, for the sake of simplicity of
explanation, this is not shown.
The discrete Fourier transform unit (DFT)
236 performs Fourier transform on a signal (signal
35 after being multiplexed in the example shown in the
figure) input to the unit. 1In this stage of the

signal processing, since the signal is discrete



out puts one or nore channels. It is not essential to
multiplex all of the channels shown in the figure,

and one or nore channels are nmultiplexed as 20
necessary. In the exanple showaipn the figure,
processing of tinme division nultiplexing is perforned
by the nultiplexing unit 235, and processing of
assuagenment to frequency conponents is perfornmed by
the dmpprag weituexg7. dsratetschienning tpanpéprithd s

ti mepdiybsine . rrulﬁy pch@iﬁ@@ sharal d SsepeshoeNBg Qas;edals
on an i nstruct.ion station, the _signa

cl actF FRBUeRD Ao AR enfi bATenrh et 71 B Effandelthe
Act ubtégpneacyordamdion- based channel is 30 al so

gener at ed and'fﬁ(ﬂ t%ﬁiﬁgeQnﬁ@j2§?”ﬁﬁ%§t@9$ﬁ331gnal

necessary. But Sl
exp|%ﬁraPpeﬁntt Rie% %%?réﬁév\ﬁraﬂ?gt]%@c?%té R&Gdsdermined:
t r anstibeariietr (d?x)FTahe 28bepaehoiysidmaiher Thanshr@qiency

on ay n ( t e in the
exarer?Vg ﬁg\f\lm%ugﬂt e %I bﬁ e)?%D?@u{Eqi%%eEhnﬁﬁqs bast may
t hi sbet ageé oefa ltireed sﬁ“@hﬁambem@egfs:irngas%meengh@ng gnal

1ios disfteh@oukdndh b abaMal ¥es.ord S&E@ieofoh‘lé'yelbe 2

t f By d
51 ot St ibRsabd T op aafiter Zetms 110 4 8 7 oSERERE 4 £n
t he whiehuenpl doneitny &f Theenmepialy wempof8iitsapse

each, i gRgkq ERMANENG é‘iE‘EhE%LHédi‘raE rﬁPéEQ‘c@ﬂn‘ir@ed

predet ermned- “subcartier on the frequency onaln
freqﬁéﬁﬁyenﬁxn%ﬂQﬁF%%1§rpIg%@n@ﬁ@ﬁ%EGEQHQﬁQ |ﬁQQH%PCY
1c5ase1ma¢rvb&sa drecat¢ getla FDVhsehernsl § ofeassa@niyng bante the

ryo n r y
o0 OPR LRSI LB LD 08 A £ DY LS S reuta
whi chnheprvadagl-i t yThe Iﬁ@}éﬁ@éﬁc}ﬂncldnp?o?fénwgrﬁpéms mapping on
arr angedrhy ity dissisi byt edeatl L0t €ANFDEdor by the

freqyggg¥ bg€ga&§5M.The predet erm ned frequency

20 The inverse fast Fourier transform unit

' 238 performs inverse fast Fourier transform on the
signal components after mépping so as to output a
sequence of signals arranged in order of time.

By the way, the distributed FDM may be

25 realized by Variable Spreading and Chip Repetition
Factors — CDM (VSCRF-CDM) scheme and the like.

Fig.2 shows a schematic block diagram of a
receiver according to an embodiment of the present
invention. The receiver shown in the figure is

30 provided in a base station typically. Fig.2 shows a
discrete Fourier transform unit (DFT) 241, a mapping
unit 242, an inverse fast Fourier transform unit 243
and a multiplexing unit 244.

The discrete Fourier tfansform unit (DFT)

35 241 performs Fourier transform on a signal
(reception signal in the example shown in the

figure) input to the unit. Accordingly, a segquence



15 intervals are regular intervals generally, but the
predeterm ned frequency intervals may be irregul ar
intervals. The mapping unit 237 perforns mappi ng on
the frequency axis by the | ocalhzed FDM or by the

di stributed FDM 20 The inverse fast Fourier transform
unit 238 perforns inverse fast Fourier transformon
the signal conponents after mapping so as to output a
sequeficeiehadisgrial sargedngad andeor def oimei gean Be t he
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separates one One or more channels generated in the

20 generation unit of each channel are timé-multiplexed
(properly switched) by the multiplexing unit 235,
and the multiplexed signal is input to the DFT 236
so that the signal is transformed to.a signal in the
frequency domain. The signal after transform is

25 properly mapped to the frequency component by the
mapping unit 237, and input to the IFFT 238 so.as to
be converted to time series signals. After that,
the signal is transmitted by radio via process
elements such as the RF unit 14 shown in Fig.1l.

30 This signal is received by the receiver shown in
Fig.2. The reception signal is input to the DFT 241,
and is transformed into a signal in the frequency
domain. The transformed signal is a signal mapped
to the frequency component, and separated by the

35 demapping unit 242 to a signal before mapping. The
separated signal is transformed to time series

signals, and the time-multiplexed signal sequence is



or nore channels to output them In the exanple shown

in the figure, signals mapped to the frequency 15
conmponents are. restored to signals before mapping by
the demapping unit 242, and theiseparati on of the

time nultiplexed signal is perforned by the
denmul ti plexing unit 244. One or nore channel s

generated in the 20 generation unit of each channe
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20he (information indicating acknowledgement (ACK) and
negative acknowledgement (NACK)), (3) information
for changing content of scheduling and (4) channel

state information (CQI) indicating reception quality

of downlink pilot channel.

25 Each of the modulation and'coding unit
performs data modulation on a channel input to the
unit using an instructed modulation scheme, and

- performs channel coding using an instructed coding

scheme. The modulation scheme and the coding scheme

30 used for each channel may be different or same
schemes may be used for more than one channel. The
modulation scheme or the coding scheme may be
fixedly set so as to be unchanged. '

The multiplexing unit 259 multiplexes each

35 channel to generate and output the shared control
channel. '

In transmission of the shared control



figure) to another end according to an instruction
signal (not shown in the figure) on the shared
control channel. The content of the instruction
signal determ nes how to configuge the shared 15
control channel, that is, which control information
is included in the shared control channel. In the
exanpl e shown in the figure, the figure shows (1)
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20 may include one or more carries (to be also referred
to as a subcarrler). But, in an embodiment of the
present invention, a single carrier scheme is
adopted so that one chunk includes only one carrier.

In the example shown in Fig.4, the system

25 band is 10 MHz, the system frequency block is 5 MHgz,
and the system band includes two system frequency
blocks. For the sake of simplicity of drawing, the
system frequency band 2 is not shown. The resource
block is 1.25 MHz, and one system frequency block

30 includes four resource blocks. Which can be used in
the two system frequency blocks by the user
apparatus is determined by the base station based on
a bandwidth by which the user apparatus can perform
communication and a number of users performing

35 communication in the system. The bandwidth of the
system frequency block is designed as a band by

which every user apparatus that may perform



adaptation, there are adaptive nodul ati on and codi ng
10 (AMO), and transm ssion power control (TPC). Fig.4
shows frequency bands used 'in the comunication
system The frequency band proviigded to the system (to
be also referred to as whol e frequency band or system
band) includes a plurality. 15 of system frequency
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%parasgyrmtblmksmty per usrad commubheatisemr apparatus to
transmit the shared data channel based on the
reception quality of the uplink pilot channel. The
content of the scheduling (scheduling information)
is reported to the user apparatus using an downlink
25 shared control channel or other channel. The user
apparatus transmits an uplink shared data channel
using an assigned resource block. In this case, the
shared control channel (shared control channel
including essential control information) associated
30 with the uplink shared data.channel is transmitted
using the same resource block. As mentioned above,
the uplink shared control channel may include
control information other than the essential control

information.
35 Resource blocks assigned to a user may
change as time advances. The resource blocks

assigned to the user may comply with a frequency



-using the band of 5 MHz is assigned only one of the

system frequency bl ocks, but, a user apparatus that

can perform conmuni cati on using a band of 10 MHz nay

10 be assigned a band such thatpophe user apparatus can

use both of the system frequency blocks. In the

present enbodi nent, although a subfrane may be called

a transmssion time interval (TTlI) such as 0.5ns, for
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20 multlplexed by CDM In the example of Fig.5C, pilot
channels and the data channels are time-multiplexed,
and the data channels of the user A and the user B
are multiplexed by the localized FDM.

Fig.6A shows a mapping example of .

- 25 information of each user according to an embodiment
of the present invention. Although the range shown
in the figure is.the whole frequency band and one
subframe, the'range in the frequency axis direction
may be within a range of one system frequency block.

30 For the sake of description, a period in a subframe
is divided into first - fourth time slots in order
of elapse of time. In the first time slot, first
pilot channels from all users are multiplexed and
transmitted. The all users include all of users

35 that may transmit some channels in the future in
addition to users transmitting the uplink data

channel and users transmitting the uplink control



5 as necessary. Fromthe viewpoint for maintaining
average signal quality of the uplink channel, it is
desirable to use not only a particular resource block
but al so various resource bl ocks;_Figs.5A-5C show
detail ed concrete exanples 10 how information of a
user A and a user B are nultiplexed in a subfrane. In
the exanple shown in Fig.5A wpilot channels and data
chanokbsnade tiAm-ment it bpkdxetovienf crimat fonsof pileot
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figuF%ei§ FH@@MﬂﬂQF??%qﬁgﬁéﬁeﬁan&QﬁﬁFoﬂﬁe §§ﬁ%%%ﬁ?l
t he cangeoiln infe fueglency saxing idi Ir efd + odembdy e ing the

m”théﬂ ?eﬁa@%%éﬁcﬁ) néysgﬁg‘EB 3H§ﬂfyl§£§?ﬁat§%ﬂq¥control

t he sa e of
di vi deformad ifan sctthelr olahtaﬁ tt|h@e et ial opgat rodf
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channel nlall users arg a
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chaniel 80 USRS A LagLiUend % upl [ oty o 2t rr

2i0s acpahotlshaweet floe weaderifnp@ndprbahtl (or the whole
of the system frequency block) to transmit them to
the base station. It is assumed that the users B, C
and D do not transmit a data channel in any resource
block in this subframe. The user A is assigned one

25 resource block, and the user A trénsmits a data
channel in the third time slot using the resource
block. A control channel (including essential _
control information and control information other
than that) of the user A is transmitted using

30 frequencies in the resource block assigned to the
user A. The control channel of the user A and
control channels of other users are orthogonalized
with each other using the distributed FDM.

In the fourth time slot, the second pilot

35 channel is mapped. As mentioned above, the second

pilot channel is a pilot channel for channel

compensation for a channel to be transmitted by a



resource bl ocks having a chance to be assigned to the
user apparatus in the future. Miultiplexing of 5 the
first pilot channels for all users may be perforned
by FDM CDM or both of them Copmpsol channels are
mapped to the second tinme slot. Control channels of
each user are orthogonalized wth each other by the

di stributed 10 FDM As nenti oned above, as information
i ncligieeuiae bRechdrlealt coat cokremdinelasghgnedaite the
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channel, and determines compensation content (phase
rotation amount and power and the like) to be
performed on the control channel and the data
channel so as to perform the compensation. In

25 addition, it is deteimined which resource block
becomes high quality for the user A in later
subframes based on the first pilot channel. The
base station performs retransmission control and the
like based on uplink channels (control information

30. other than the essential control information)
received from the users B, C and D. In addition,
when resource assignment request of an uplink has
been received, the base station determines which
resource block becomes high quality for the user B,

35 C or D based on the received first pilot channel.

From the viewpoint that the base station

determines superiority or inferiority of the channel



resource block that is currently assigned to the user
apparatus. Also in this fourth tinme slot, first pilot
channels transmtted over wi de band for CQ

measur enent may be multipl exed-gnd transmtted 5 by a
plurality of users. Also in this case, it is possible
to perform channel conpensation for a channel
transmtted using the resource block currently
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26t atinformation of each user according to an embodiment
of the present invention. Expedient time slots are
divided to five that are first to fifth slots. The
firs, second, fourth and fifth time slots are the
same as the first to fourth time slots of Fig.6A.

25 However, in Fig.6B, a control channel that includes
control information other than the essential control
information of user A is transmitted in the third
time slot (before the data channel of the user A is
transmitted). In the example shown in the figure,

30 in control channels of the user A, the essential
control information is transmitted by the second
time slot, and control information other than the
essential control information is transmitted by the
third time slot. Such a scheme is advantageous when

35 information amount of control information other than
the essential control information is large (for

example, when control information other than the




determ nes superiority or inferiority of the channe

-23- state of each user for each resource block, it is
desirable that the first pilot channel is transmtted
using a wi de band. Fromthe vieggaint of maintaining

m ni mum reception quality in the base 5 station by
increasing frequency diversity effect, it 1is

desirable that control channels of the users B, C and

D f oeswkintH sdnycpat tetuliaf oresdurare bt obkrige ot a degree
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this example is deferent in that not only the
control channels (including only control information
other than essential control information)
transmitted by the users B, C and D but also the

25 control channel of the user A are distributed over
the whole frequency band.

Fig.9 shows a mapping example of
information of each user according to an embodiment
of the present invention. Although only the data

30 channel of user A is shown in the mapping examples
of Figs.6A-8, data channels of other users are shown
in Fig.9.. Fig.9 shows a mapping example for two
subframes. ' As shown in the figure, mapping methods
may change variously as time advances.

35 The present international application
claims priority based on Japanese patent application
No.2006-127996, filed in the JPO on May 1, 2006 and



35 information anount. of control information other
than the essential control information is large (for
exanpl e, when control infornmation other than the -24-
essential control information Lgslarge to a degree in
which it is difficult to transmt using the schene
shown in Fig.6A). Fig.7 shows a mappi ng exanple of 5
i nformati on of each user according to an enbodi nent

of ttlee pertéme iaprdittniton. o Cehbealllapardd shovghenhi s
exanphe1 § 82841 BN &6 tond el exanBl @ sShowb ipoFh8eBAherein by
this exanple is deferent in'thateach of the contro
chanmet ST ¢1*f€l'udi ng only control information other 10
than essential control information) transmtted by
the users B, Cand D falls within a range of a
resource block instead of being distributed over the
whol e frequency band. Wen a channel state on a
particul ar resource block is relatively good, it is 15
desirable that the control channel is transmtted by
a particular resource block as shown in Fig.7. Fig.8
shows a mappi ng exanple of information of each user
1@8ccording to an enbodi nent of the present invention.
General ly, although this 20 exanple is simlar to the
exanpl e shown in Fig.6A, this exanple is deferent in
that not only the control channels (including only
control information other than essential contro
information) transmtted by the users B, C and D but
al so the 25 control channel of the user A are '
1di stri buted over the whole frequency band. Fig.9
shows a mappi ng exanple of information of each user
according to an enbodi ment of the present invention.
Al t hough only the data 30 channel of user A is shown
in the mappi ng exanples of Figs.6A-8, data channels
of other users are showmn in Fig.9. Fig.9 shows a
gapping exanple for two

25

30

35




subframes. As shown in the figure, mapping nethods

may change variously as tinme advances. 35 The present
international application clains priority based on
Japanese patent application Nezg006-127996, filed in

the JPO on May 1, 2006 and -25- the entire contents of

t he Japanese patent application No.2006-127996 is

i ncorporated herein by reference. 5 10 15 20 25

30 35 -26- CLAIMB 1. A trafR&AIds on apparat us used

in a nobile communication system adopting a single 5
carrier.schenme_.in_an uplink, conprising: :nmultiplexing
means configured fb 9?%f§§18nmﬁﬂﬁaé§ﬁﬁﬁeP?e§ in a
contmabi thannmmundng @l @rat ay sthanaeloptaindy t a aasngdei on
geans CONLEOUERreO {d Alemhb 1R 8 ddisil sshon symbol

I ncl udi ng at Ieast,ﬁhe pilo channel "and the contral .
channel using PHé tiRiskingneeens Gt pigetednipnamltiplex
i nclaideslatf chatingli,| of edtavpell uhecrfal, aan@ceptiatm
appag;af us %o Basure channel state of the uplink and

a second 1 "pri'ot channel for conpensating for a _
channel transtrefnsnigsioe UpRNSk CoarHel @afedchanf@ansmit

10S td apsdhbhed sUSinN G 1Bieo 1 Of nBDLE 1 FRE G CRe L OCkSe B ot

1 eSS bafd oV R o F R L] Py 26 Sostinite the uplink,

15
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35

wherein the pilot channel includes a first
pilot channel used for a reception apparatus to
measure channel state of the uplink and a second
pilot channel for compensating for a channel
transmitted by the uplink,

the data channel is transmitted using one
or more resource blocks,

the first pilot channel is transmitted
using a frequency band over a plurality of resource
blocks,

the second pilot channel is transmitted by
a resource block assigned to the transmission
apparatus, and _
' control channels of the transmission
apparatus and an apparatus other than the
transmission apparatus are orthogonalized with each
other by a frequency division multiplexing (FDM)
scheme. '

2. The transmission apparatus as claimed
in claim 1, wherein control channels of the
transmission apparatus and the apparatus other than

the transmission apparatus are orthogonalized with



bl ocks, the second pilot channel is transmtted by a
resource bl ock assigned to the transm ssion

apparatus, and 25 control channels of the transm ssion
apparatus and an apparatus ot hep7ythan the

transm ssi on apparatus are orthogonalized with each

ot her by a frequency division nultiplexing (FDW
schene. 30 2. The transni ssion apparatus as cl ai ned

35 i machaioher Wher2i Aiebntbolt achaiPhél schemehe
transm ssi on apparatus and the apparatus other than
the transm ssion apparatus are orthogonalized wth
-27- each other by a distributed FDM schene. 5 3. The
transm ssion apparatus as clainmed in claiml, wherein
tshe control channel of the transm ssion apparatus is
transmtted using a resource block assigned for data
channel of the 30 TRANEAFAESIGS SApPhraRparatyss asrielaimed
t L ansfi esialalm ﬁp,pavmﬁsiasmleaidmgt' réD e€hahfel, oshegrad n
t he rol. channe e_ transmm ssio paratus is
Lr anEhPPead SO P e i8add e St e R B Rt 4

t hanraspugsesr del Mtlockssagaegndd® o ctata dahanokdned tWie

1tohe transmiisyih 2pglpatakus. 25 5. The transnission
apparatus as cl aine in claiml, wherein the contro

channel of the transm ssion apparatus is transmtted
using a frequency band of one or several nunber of
resource blocks 30 6. The transm ssion apparatus as
claimed 35 in claiml, wherein data channels of the

15 4. The transmission apparatus as claimed
in claim 1, wherein the control channel of the
transmission apparatus is transmitted using a wide

~band equal to or greater than a resource block
assigned for a data channel of the transmission

20 apparatus.

25 ' 5. The transmission apparatus as .claimed
in claim 1, wherein the control channel of the
transmission apparatus is transmitted using a
frequency band of one or several number of resource
blocks

30

6. The transmission apparatus as claimed
35 in claim 1, wherein data channels of the .
transmission apparatus and the apparatus other than

the transmission apparatus are orthogonalized with



transm ssi on apparatus and the apparatus other than

the transm ssion apparatus are orthogonalized wth

-28- each other by the frequency division nultiplexing
(FDM schene, and pil ot channelsgof the transm ssion
apparatus and the apparatus other than the

transm ssi on apparatus are orthogonalized with each 5

ot her by the code division nultiplexing (CDM schene.

10 raghrekbpEi &y dpjfarbiesuesed i va sighi |Bultiplexing

_connwmmla_t ssne&x\ést eMA4PPt bHJcRasinRdlL CArfher psah%gﬁssmn
In an_ u | conprl.sing: rec tIon,nea con ure

to raftalls BREGAY othe E5ERS S aHnamG bR or
charnedn smi $5 icontarea whawms ed rand ra hdastenahanad! washngach

Bhedﬂﬂéﬂkbﬁ %ﬁ%5%%Hﬂfﬁi995ﬂ%ﬁn%dﬁﬁﬁégéﬁfggtQCDM scheme.
separate e | ot channel, the control channel and

the data channel fromthe receptlon synbol, 20
wherein the pilot channel includes a first pilot
channel used for the reception apparatus to neasure
channel state of the uplink and a second pilot
channel for conpensating for a channel transmtted by

1bhe uplink, 257the ctaécae@@@ﬂela p&ﬂa&ﬁ% Vtﬁéjeﬁshﬂgaoﬁ%blle
or nore resour.ce ks, the |rst p1 anne

recei VEU UsFAg & fsryes 54 BBhd "G &r Sal’b?ﬁ?ai:?wll‘éfr
resdflveng| ooken uphdrsecomdmpilietngrtannel is received

by a 30 reSOUf9%d®§¥¥%ﬁ“ﬁéﬁﬂ§dcbﬁﬂ¥§ﬂké&a@é”ké%b%%e a
appar at us, , and contr channel s , of transni ssion

apparzatEhAgieRe S e EpflaPe P atet channsl, a
16r ansmissd bnchpparcdt usndire dathoghralneledasdhy eaehuPd ink;
ot hey, by a frequency division nultiplexing (FDV

schene.
separation means configured to separate

the pilot channel, the control channel and the data
channel from the reception symbol,

20 wherein the pilot channel includes a first
pilot channel used for the reception apparatus to
measure channel state of the uplink and a second
pilot channel for compensating for a channel
transmitted by the uplink,

25 the data channel is received using one or
more resource blocks,

the first pilot channel is received using
a frequency band over a plurality of resource blocks,
the second pilot channel is received by a

30 resource block assigned to each transmission

apparatus, and

control channels of the transmission
apparatus and the apparatus other than the
transmission apparatus are orthogonalized with each

35 other by a frequency division multiplexing (FDM)

scheme.



