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DESCRI PTI ON  TRANSM SSI ON APPARATUS, TRANSM SSI ON
METHOD, RECEPTI ON APPARATUS, AND RECEPTI ON METHOD J
TECHNI CAL FI ELD The present invention rel ates
generally to a nobile conmunications field of
technol ogy, and specifically to a transm ssion
apparatus, a transm ssion nmethod, a reception 10
apparatus, and a reception met hod for use in an

Ot hogonal Frequency Di WESICER FRHN pl exi ng ( OFDMW)
met hod nobile communications system BACKGROUND ART®
15 A future nobile conmmunications systemthat mainly

car FReSSHUES [ Mg BhRYaYa, CORMIPY Eat | @R sMFBHaPr @8FCEPTION
capabi i ties f@@?‘@x@ﬂ%‘ﬂj‘é R L &Ry MeT®

conventional nobile cormuni cations system (for

exanpl e, an | MI-2000-based system) . To this end,

hi NI1caRack i,y hi gher speed, broader 20 band or the

[ ealized. In a broadband nobile
connunid@ﬁi@mgsgwgtemwehmé@@emeﬂatgelgemhwelﬂadtnga mobile

| ti t enyv
}n%grgnqi aaC1 rosmflpeqt(l1 g%%%:rﬂnﬁﬁng&é rllld a%%%ﬁrylcally to a
( (ﬁﬁahogtomailcﬁr e@@emay.ula vastomnﬁthisspbexnmtg)odmtdméceptlon
25 conngered on23|ng a nféhg of the .next orth 1
geterdtlon . Eoimini cat 8%5%&}% i ?%rtLhe OFbi™ Pr-hogona
rnﬂﬂuqhemnguthﬂﬁxﬂnuMuitﬁykexﬂhﬁxidRDMMﬂmeﬁhdﬂnﬁnﬂﬁie
including information to he transmitted so as to
pr ﬁ%ﬁﬁﬁﬂ%ﬁ S are in turn transmitted one
by one at predeterm ned transm ssion tinme 30

interval s TTlSE . Here, plural TTTs conpose one
fr= G tion, the guard interval is generated
usi ng partriefurd Rodimet icmmurGludadnisn shhe caCtink® mainly

synbol . The guard interval may be called a cyclic
pr%-ﬁ%&e{sclﬁ)uﬁ NS Taskta comuunigag iong gl es

r edaddonsihi 1 armng veentr 8AB, cibgoiifty &dnd R@nventional

symbol . Since a receiver receives signals wth

deﬂﬁugacommunlcatlonssystenl(forexample an IMT-2000-based
system). Tothis end, higher capacity, higher speed, broader
band or the like have to be realized.

In a broadband mobile communications system, frequency
selective fading caused by a multi-path transmission
environment tends to be problematic, which makes an OFDM
(Orthogonal Frequency Division Multiplexing) method be
considered promising as a method of the next generation
communications system. In the OFDM method, guard intervals
are added to active symbols including information to be
transmitted so as to produce symbols, which are in turn
transmitted one by one at predetermined transmission time
intervals (TTIs). Here, plural TTIs compose one frame. In
addition, the guard interval is generated using part of
information included in the active symbol. The guard

interval may be called a cyclic prefix (CP) in some cases.
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transm ssion, delays, inter--synbol interference is
caused. However, in the 01?DM net hod, such
int:er-synbol interference 5 can be sufficiently
suppressed as long as the transm ssion delays fal

within a tinme length at the guard interval. During a
time period of one TTT, various channels are
transm tted. The channels may include a comon pil ot

chafinell, Shgwshar &8'e6nfréhehannepr, tafd a28Rar é8edafa, and
chagnglmpdhe d0,conmepcpilet )9@@@{‘@435'&{{%%61‘:’5 BY th various
plural "users to denodul ate the shared control,
cﬁéﬁﬁémPSSB@@iﬂ?ééWﬁy,lﬂﬁércéwﬁﬁﬁlpﬂp§?rf€ﬁ8ﬁﬁél}ﬁscaused-
u%%%e@%&,cbﬂnnﬁiC@ﬁﬁdﬂ@%h@@;5§Mﬂ9HHQ%QQ%yn%%heghtggference
reception signal quality neasu 'enment, or the like.
Tlkanshar edf €ont eot L ¢ hanmer e $ sediserl i darodukeatsanheission
shar a nnel. :includi ylL aad r.tratfli
P o AR T R TS B R oA argna L

f or mat sDibnéhadi rigime lpe rgiddovr fchaan®l ], sy inors gatentls are
d .1, for le. [ - d ;

KA S e T GRSty P e R Rl ot channet,
met shd'redVRPNUZEN Channelt dandpp. sh2@et0@al@l.channel. The
SUMVARY OF . | NV | ON, PROBLEM TO BE SQLVED BY THE,
CRVERTTORT B "t RE“GBY . {he" 1T T RI4Ed 1 6 SeH n@ cemodulate
vamhieogsanadtsont2bo 1 mhiamherlnat Epact fansiilgsioe demimon pilot
ex3%ple,l t.he TTB fdete%hine a %nan m ssion unit of a
packet’ S “an Supdate "0fi %8 “dat"a- &L ng YATG ronous
ch@meit-im?i ﬁ@céptwﬂlﬁi@ﬁqiaqnqaagit@a@mr%ﬁm OEMEF)e 1ike.
, unjt of error correction coding, a

: aPeaSFes: SRtRe ] IRt PECRepRAeTst e the shared
(ARQe chadcpackeil vsehedwayn@adni for @radra d iik€ormation

Under such circunstances, the TTl |ength and thus )
t e 3Eme -l engPRTCSABUF P B et Mt ai el To kSt gRcs 1ncluding

Hawever 1 othenpdaber ofe SyiOd Sehncddidedkdn it hectTExample.
may be optionally changed dependi ng an applicatign or
system [FREB-E6HABR Prrofeihannekeis talflpeeatkaar o YnePMA

OfndMANe SYREli%dtN dnOnR thHg”  aMArd 2eentdnl, ghannelpp.
or a data channel is allocated to other synbols in

t Rd0same -TTI in vari ous

SUMMARY OF INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

By the way, the TTI is used to define various units
in information transmission. For example, the TTI
determines a transmission unit of a packet, an update unit
of data-mocdulating and channel-coding in Modulation and
Coding Scheme (MCS), a unit of error correction coding, a
retransmission unit of Automatic Repeat reQuest (ARQ), a
packet scheduling unit, or the like. Under such
circumstances, the TTI length and thus the frame length
should be maintained constant. However, the number of

symbols included in the TTI may be optionally changed
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5 conventional transm ssion nmethods. Wen it is

assuned that one synbol is occupied by the conmon

pil ot channel while the TTI is conposed of ten

synbol s,  the common pil ot channel occupies 10 % of

the T"TlI (1/10). On the other hand, when it is

assuned that one synbol is occupied by the common

pilot 10 channel while the TTI is conposed of five
s?ﬁﬁépg}nﬁhéncéﬁﬁéﬁcaﬁﬁpatOécéﬁﬁFé@-aS much as 20 of

the TTI t(d/ 8dmmdhes eI OF &narreductd Qn 1Qfcdthe RUMBEE 8f more
the synbols included in the TTI _|eads a problem
réd@@@éstian%%$§§ana@FfFcFEﬁE?Obe@%%nehéﬂaacﬁéﬁﬁe?bannel
Sugh,a1prakkembecenes sigpbhiscant tegpeghal by 113, WieRious
the nunber of the synbolS in the TT- is reduced. The
presErntiiavent I bAN Hass beeh Mlde o addecesst thfe agbeved that
PLAR! eMnaNd d § gy g%(iegyttﬁl@cbﬁﬁ%%ans%erbmlagfﬂﬁ'le the
a transmssion nmethod, a reception apparatus, and a

r é@éptlisorompeiskad cifn tehi shmbheé sdataeckanmen pilot channel
tr 1: SSi ef fd ci.en can be ' '

e e S BN B o e Bonpar s Hand, when it
i ncl adedmen thet Tafe i symzeucied.o (EANS FOy S0eVENGNIHERPilot
PRREREYL while the TTI is composed of five symbols, the,gommon
epbddicnentupceeral mycdhoathz0 pr esenbe iTVENtl/GN .25Therefore,

provi des a trapsm ssion_apparatus that i.ncl.udes, a

iEE " Opof TR ITHAT Tl bl SRES & domacp! £8y he TTT
chaanel to apsharled coMaddicechannekmiandoa sharetkday @f the
channel ; a synbaq generati on portion that_perforns .
e e Rl R HreRh P PO b R T exgacially
Sivgral t$e asinbe rgeferake sybB®oassymbehe and as reduced.
transm ssi on portion that transmts the ener at ed

synbol . ThR R S EnbBEFRERE: P P FPSRed AGSTBSFtiRmabove
Mrionleasesindn ia friequerey tdi keetlorntike ishatedaratus, a
control channel including control informtion ,
NeCESSI Y SEE BBRDATI &t iIFGFof ORe3BRAFRH dat A ¢ RaRfREFPT 10N

| Relteddngn aiayH ead dand chhleneanidan Phi 08 i shammelcitdicy can
be used by plural users, and also nultiplexes the

shEregiaatateRainelPrAVEStS T HPEBCEHRD A UMBerhOF ddjfegymbols

t q peathiddhe rcammn i liat chgnrael. and the shared 5
control channel. Even when the nunber of synbols

conposi ng
MEANS FOR SOLVING THE PROBLEM

An embodiment according to the present invention
provides a transmission apparatus that includes a
multiplexing portion that multiplexes a common pilot channel,
a shared control channel, and a shared data channel; a symbol
generation portion that performs an inverse Fourier
transformation on the multiplexed signal so as to generate
a symbol; and a transmission portion that transmits the
generated symbol. In this embodiment, the multiplexing
portion multiplexes in a frequency direction the shared

control channel including control information necessary for
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the transmssion tinme interval (TTl) is reduced,
transm ssion efficiency of channels excluding the
common pil ot channel can he naintai ned by reducing
insertion intervals of the common pilot channe
accordingly. 10 ADVANTAGE OF THE | NVENTI ON Accor di ng
to the present invention, the data channe

transni ssion efficiency can _be maintained or inproved

e#eRCAHREH L1PReC AuTise e edhda 9 e RN ¢ hélnsded ing gheayload
TEhdl e Qligesh o113 B0 ER DESCRIRTILCM OFy B CRAMNGS, ang
1 shows a relatlonshlp anong frane,

t eéﬁerﬁt@%tbmlwwe Ghet eheard(daty ch@@@eé syrﬁoéllmeeﬁgectlon

2.d;% nr DL OEK: IAgLRM Ofle At BLULEr cAZEOEHING (2D snared
to an exanpl e of e present invention; FIG IS a
blcock réilaghamef - a Fr‘eairewvern abeordnpryr tof sambekanemeposmg
Of kN Arenent shaventkon;, BLG, 14 (&hoys an example of
a channel configuration according fto an exanpl e’ of
t heapredent onneéhticornc5oFl Ghabnshewsxvardéng the common
c I Lgurati h r S 2|
oAt urarsed Fan B8 HaThyadned BY prEar BHatfarar ton
Fh@mervsﬂewefathelabmmnshpplaﬁon@aaneﬂnsecbmdmngly.
interval, a synbol |ength, and a maxi num del ay ti ne;
30 FIG 3 in a diagramof a transmtter according to
amDvem&mmEeOGfTHEeINNENenDNinvention F.G 9 shows an
exanpl e_o c?gngo confi t|on accor di

n

h
ot csent PRHOBHLTBNES Fits BAPI% T e Brocic dratior gannel

trcmslmltseﬁoa;ce@rfdtmgncwcan keexa:rmdre;am‘netdwerpﬁeeeabed even
ention; FIG 1 hows a sector m an
&F%%é‘lu“h?é%n?%t?-‘lecfyﬁéoiﬁdw%e %(? bf 14 s reduced.
channel configuration 5 according to an exanple of
the present |nvent|on, FIG 1 stows a M MO
RTPTION O HEADRA GS

FIG. 1 shows a relationship among a frame, a
transmission time interval (TTI), and a symbol;

FIG. 2 1s a block diagram of a transmitter according
to an example of the present invention;

FIG. 3 i1s a block diagram of a receiver according to
an example of the present invention;

FIG. 4 shows an example of a channel configuration
according to an example of the present invention;

FIG. 5 shows various channel configurations;

FIG. 6 shows various channel configurations including
dedicated pilot channels;

FIG. 7 shows a relationship among an insertion interval,
a symbol length, and a maximum delay time;

FIG. 8 is a diagram of a transmitter according to an
example of the present invention;

FIG. 9 shows an example of a channel configuration

according to the present invention;
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an exanple of the present invention; FIG 14 shows an
exanpl e of a channel configuration according to an
exanpl e of the present invention; 10 FIG 15 shows

various channel configurations of common pil ot

channel s; FIG 1E shows a channel configuration of

dedi cat ed/ common pil ot channels; FIG 17

schematically shows the pil ot channel's to be 15

tr ansmi Fted ﬁg i ruPLPChedhp I G 0A 3 SeRaraLiCERK| gccording

%W%nt%%aﬁbh%to%h%%%eb§e%%nQe1n%%ﬁ@§%htted by an

adaptive directional beam FIG shows an exanpl e
of chanAék-alloeapienaofether @eamcav@dac@ﬁﬁeﬂtppn@i beam;

channel g1in QCQBQQQC % 1dDMe 20, gﬁﬁh@g cgﬁgﬁguratlon

20F shows a relatlons en t hr oughput and
a@@m@gelmecept@@nezemméew@éntbﬁepmeﬁbeﬁ Ngtvangfion;

st agger ;
cxanp! ¢ of - Chan 4o it AR 58 I SReogaing o
ohntheaspa@geﬁedhwapgem@nmslﬁvehtiand FI G 21A
SChenat%E@"X Shgms Fawﬁ?nunlcatlﬁ nne ogflguratlon

pi | ot sequence oryﬁo ona eac fween
s ectoorstingl Go %bBethmjeaoﬁ|k@b ohraneealt gewemahmmn

portion r .30 use in,a transmtter ccord to

Dl aFof - the SaPbEar F frs SRAER Fref 53Tt §Bonmon
spedidti ehexanplse of orthogonal pilot sequences; ~~

23 shows cific exanple of orthogona ilo

soquencait - FIE b at s agRa Par atPbue D Ebdblied
SQkﬁHQer@Q@%nm@mdpﬂﬂkﬂpgﬁﬁﬁhqude 5 FIG . 25 shoms

a first _exa t he. conmon pi | channel and

ot her Cﬁéﬁnnﬁg %?%e%ﬁF%?ﬁi%édﬂﬁvwﬁH%“%éﬁéﬁﬁl€ha€8&és to be
and-d-heertdoasnal reode;-peam;

FIG. 18 schematically shows the pilot channels to be
transmitted by an adaptive directional beam;

FIG. 19 shows an example of channel allocation of the
dedicated/common pilot channels in accordance with a TDM
method;

FIG. 20A shows a relationship between throughput and
an average reception Egs/Ng when the number Ny, 0of staggered
mapping is changed;

FIG. 20B shows an example of channel mapping when the
number Ng¢y of the staggered mapping is 0, 1, and 2;

FIG. 21A schematically shows mobile communications
using pilot sequences orthogonal with each other between
sectors;

FIG. 21B shows a pilot channel generation portion for
use in a transmitter according to an example of the present
invention;

FIG. 22 shows a specific example of orthogonal pilot

seqguences;
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FIG ?ri shows a second exanple in which the common

pil ot channel and other channels are nultiplied by

the scranble 10 code and the orthogonal code; FIG

27 snows an exanple of a conbination of the exanples
shown in FIGS. 25 and 26; FIG 28 shows the pilot

channel and data channel of a desire._signal and a
non-desire, signal; 15 FIG 29 shows i nter-sector o
or t hogohaF - seduehtes & GPeMMO FXesP éharnershogprpl pilot
3Qchseaneexpl anatory view of CAZAC codes; and FIG

31 shows the pilot channel and the data channel of a

desi redfsFgnaf e a holadsiored isl §rawespoaLpsrapple code
REEERENCE S¥MBOLS12024L ;t hrough 202--K: data channe
processing portion 210: spreading and channel coding
porti onF2%2:23 gpherseaily§ tpereinphe 251 P4 chighg common pilot
d l.ati i.0 e A f [

porE e 8 B e ot “mi €1 Pl e g port T on Bog¢ TameLe
i peeesenBasheFoutihegoneransbdenati on (I FFT) portion

208: gu i ' j ti 02; :
ntervar Fers A aet e IR RaLe BB gl ehe Ulhfbn p1lot
Trcaasherlmahidortpert coarnn808: achamnék ipésednayi ohe scramble
portion 310: dedicated pilot, separation portion 6
.deflfp%t%§§/PF§éﬁgﬁgﬁed§Pgeéxtraction portion 314:

dat a demnodul ati ehoper thoax3tpledefntecbeavhagipor bfonhe

318: despreadi ng.an annel decqding potion 5 72:
GERPERIEY SR B R Benere: Yorti o | 74:
dedi cat edcpi ket shulsi phexpngopochbhone1162d dediacahednel of

pgl%%sq%g%!%E%%gqga%%rglggn—desired signal;

FIG. 29 shows inter-sector orthogonal sequences for
MIMO pilot channels;

FIG. 30 is an explanatory view of CAZAC codes; and

FIG. 31 shows the pilot channel and the data channel

of a desired signal and a non-desired signal.

LIST OF REFERENCE SYMBOLS

202-1 through 202-K: data channel processing portion
210: spreading and channel coding portion

212: interleaving portion

214: data demcdulation portion

216: time/frequency mapping portion

204: common pilot multiplexing portion

206: Inverse Fast Fourier Transformation (IFFT) portion
208: guard interval insertion portion

302: guard interval removal portion

304: Fast Fourier Transformation portion

308: channel estimation portion

310: dedicated pilot separation portion
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104: antenna wei ght control portion 3.06: weight
setting portion 10 10pil ot sequence providing portion
2104: scranbl e code portion 2106: orthogonal rode
portion 2108, 2110: nultiplication portion 2502,
51.4: providing portion 15 2506: s-ranbl.'e Node
portion 2508: ortho gonal code portion 2510, 2514:
mul tiplication portion_ 2602: scranble code portion
6041 2pulimBY £ESENERCEoPREBNSBESTCVODE PORLEARRYI NG
OUE 1 THE 4L NVENEEN AGeobdi Bgrtasane aspect of the
present invention, a conmmon pilot channel and a
sharéd datatenannalingr eortime- mul ti pl exed, and a
cogrgn gaabrelachanash eﬁgnﬁeqaaec%élseage%hoﬁre al so
time-nmultiplexed. “Since the conmon channe_'. -
i s73" ﬁﬁdeaﬁéédn@ﬂlp@,phannéﬁtpontrﬁﬂeqaéﬁeynband but
t°74paB%d9EaEE8 %1§896ﬁ8¥t9§ﬁgx95 gEEtQER
sub-carriers, anne excl I'ng the common
pi L6€ : cH&dnebtadepaﬂb@cauédlpﬂexlnghepr$monb carriers
in e u n ertion. :o0Siti n
flpﬁe %ﬁg%gha %%1%?& %%h@gﬁﬁ ﬁggtﬁgéquency
dlﬂ@@tl@B;ghheseatuugopotheooonnon pi' _ot channel in

el,at\i,on tQ the s zag be adj ust ed.

ThésBrer 8118 e AR eng SRR SP LYk
ssaomposScra@bﬂbecBab p@rtéduced (and a tine period
of q@ ngg once: , transm ssion
ef FirdPe. OF 8§° oFﬁgF 8ﬁ55ﬁ8ps excl udi ng the comon
pibQDB C@aﬂ@e|m@dﬁl@&lﬁ&tﬁbal@Q@thbnredUCIng t he

of the inserted conmon pil ot

requenc
ggﬁ@hs éggerF%dPglng RE&GHGPNng to anot her aspect

ofzg@@ p@@&gﬁblbnw@@@l@@Itl@ndedlcated pi | ot charne
to be used one or nore specific wusers to

de@é&@laPétpWQOQEér€8d&a98r$ﬁﬁﬁnel and a conbi nation

of 2tshe ,comnpn pishat: eharnel iaad ibhe sshareed contro
channel’ are nuexed in a tine direction. By

estioNEL| 7§ TéRdnifelcede portion
2604: multiplication portion

BEST MODE FOR CARRYING OUT THE INVENTION
According to one aspect of the present invention,

common pilot channel and a shared data channel are

time-multiplexed, and a common control channel and a data
channel are also time-multiplexed. Since the common pilot
channel is allocated not to an entire frequency band but to
part of the frequency band or part of sub-carriers, other
channels excluding the common pilot channel are allocated
to other sub-carriers in the symbol. By adjusting an

insertion position of the common pilot channel in a frequency
direction, the ratio of the common pilot channel in relation
to the symbol can also be adjusted. Therefore, even when the

number of symbols composing the TTI is reduced (and a time
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using the dedicated pi:-lot channel in addition to

the common pilot channel, channel estimtion

accuracy or the like will he inproved. The

ciedicat.::d pilot channel i-_; time--nultip]_exed at

a first point of time at constant frequency

intervals and also 15 tine-nultiplexed at a second

time at the constant frequency intervals. By

dPspéPrsi A§ PRe prMBelchaRABRS iLANERE) t| rE2BABISEREN
freguency cditeski Qpned BhYBRSIEYeRELE6INGT thbecPhOt pilot
channel can be inproved while transm ssion efficiency
ofhagRgAn@In bexer UdiagneRd YorPEECERENTE: NUSbERpf Breguency)
28 Thecdedicated Bohfon 68aBRCLhLANLIENSHLLERnLEyE

comuni cati ons party noves at a hi gher noving

vel oci t%ccgn@llh@ttm@@@st@@m pgperanshitthicegregeat invention,
c ' t Y t h Lo
T PaL R LAR AL LRaphR 08 s BD Hf et me 8 Bpecitic
charmel t¢ deoply latestdre whege 2z chamaehefll arcd gatdronination
'%fcgﬂé'ggﬁsg t fg%léﬁég%é%e$ﬂft%en§Pag GBELLPPs1 channel
unnecessary tr nsni ssion 6 the ded
taaasmm331p&exm®nmeé1£@maberaubudad By kbeanmating channels

S BRSSP RS conmon

cpﬁnumichanﬁas pﬂﬁﬁummaﬁsh&nﬂhd!kﬂédcﬁﬁaay or the like will
ansm ssi on apparatus. The dedi cated pilot channe
v BEPIRYE&fred for a sp :c.itic communications

party YWhendthecst ¢ €cdionalcreeasl iis ysed-mehanpekxed at a
i ties are different from hbeamto beam

utflllr Szmﬂ@l%éjfdéaf“@ai‘%&%slt@tntcE’éﬁﬂ@?nak’rjé@ieeﬂ%]ﬁ/\g%@ also

th&mesﬁ@Qtﬁer&@ﬂnyﬁhﬁ@%kﬁﬁﬁiﬁ&hEYatﬁjﬁﬂ@bhbﬁan&0f£8@uency
comon pil ot _channel channel estimation _accuracy

DGR SVheRy (A IS T L Gkt G WEEIod 15 Wfebd ime and

t hecpifrlyuedcghanneltiBy , be traeskiitted rikeem gretge pilot
nore transm ssion antennas and the dedi cated pi | ot

clk&rrer Ing thect FaRSRIVECed N1 LomraRSTHREr 16Re €6F LrDPECY Of

t LaRsMeS S @R cankienasnewiighralhaws e 1f ok aag&%meaate
M DC mnul tipl exi ng transm ssi on degendln t he

¢l ass oFha FEdperon BaparafaanShoer! feanpyitind to a
NUFRGMinications party that moves at a higher moving velocity

but not necessarily transmitted to a communications party
that does not move at a higher moving velocity. By
transmitting the dedicated pilot channel to only a user whose
channel fluctuation is considered to be large in the time
direction, unnecessary transmission of the dedicated
transmission channel can be avoided.

A beam directionality adjuster that adjusts
directionality of the transmission beam toward a specific
communications party may be provided in a transmission
apparatus. The dedicated pilot channel may be inserted for
a specific communications party. When the directional beam

is used, channel qualities are different from beam to beam.
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10 of reception antennas). According to another
aspect of the present invention, there is provided a
recepti on apparatus having a reception portion that
receives a synbol transmitted froma transmtter, a
transformati on portion that perfornms the Fourier. 15
transformati on on the received synbol, and a
separation portion that separates a comon pil ot

cRannkl 11 alspaheddedbrtEof Rhishinehanagd Al siared teaegd the
chapnels ifromd.he; c1¢ anss grred si gaahtlzmecosgﬁ@rc%tnhm pilot

portion frequency-separates the common pilot channel
usEgGnBy lpl ghann2d gsérgate cdepedUiracy the lspapEgd -

cont r ol yehannel #nd the shared pfoptiiod schagasl, vagdpi ot

to denodul ate the shared data channel
t ioherngegamatedet heaskhariéed edatta oohanne i m@lrad itigngmission

I t . ' .
g
ﬁhamsan35hencugparamusaaceoswﬁﬁgipo.@mMEmmﬁsas@Ecﬂlallows

h .
Ol SBETLL IR K00 L8R KO0 PLL Y, 080G g o
cdtdh@) clesmm atmqnéptrjatn seobors uandsaec of 1 dwhoyalthe number

Engp mhlch |§ different fromsector to
sé’ & ahd FhEV-ESIPCAnt 3Q signal is transmitted- i

to a COHﬁmedathﬁG grardhe o typeeal b¥,thd prebiche invention,

on Si nce ,one sector di stin hed fron1 t he
ot ek BFE7bySHor T HE S s boe kg & reCeption

or;idmg@mathaceéeelehesta @gtd\bamlngars@@iméd Fsogastk¥nsmitter,
and highly accyrately - carried out, thereby

i fprd %&H&IWW @Prttﬁénpltlh&tt BRSNS tEehd Prier
chanhel o rensaliuei RE the GerRR N IsQnehanReld BRYeBeration
multiplied by the spreadi ng code sequence (scranble
céﬂ§¥ﬂiﬁbﬁﬁ@ﬁ SEPFIGES SeSOFFEO T aRd eC@FPﬁﬁéon§IShared

cede tseaUencenaMi Ghd & dinffrerenta tfr @Ma$@etior e the
sector. Froma spreadlgg code sequence conmon to

MQH%ﬂSQQQW%#§19%%bth esé?@éé?ﬁgOBoH@rFéoﬂerlved in

AGCUHRNGS, egﬁraate%r edetesmded inWrecnhafet Nesed by plural
deri ved spre ng code may nultlgly ot her channel s

exXEUd Ry dFEPiYede eharmi@redppptrol channel and the shared

control channel used to demodulate the shared data channel,
and time-separates the shared data channel including a
payload and a combinaticn of the common pilot channel and
the shared control channel.
Inatransmission apparatus according to another aspect
of the present invention, the common pilot channel is
multiplied by a spreading code sequence (scramble code)
common to plural sectors and an orthogonal code sequence
which is different from sector to sector, and the resultant
signal is transmitted to a communications party (typically,
a mobile station). Since one sector is distinguished from
the other sectors by not the scramble code but the orthogonal

code, distinguishing sectors is easily and highly accurately
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10 this, while different scranble codes are used for
the pilot channel and other channels, those scranble
codes can be readily detected by using the deriving
rule. The pilot channel and the shared contro

channel may be nultiplied by the spreadi ng code
sequence (scranble code) 15 common to plural sectors
and the orthogonal code sequence which is different

f comrsect ertt o hsweator lmﬁﬁévwé By dely @4t Bhe malm’;ephannel
may be 6Hk%%péﬁ§gnQ¥sQﬂgs gﬁéd&gﬁ% lé@tJﬁannel may
this, scra e use ordin y fromt

_ | e codes can accor
v&@mm@ih@pbiedﬁurté%amﬂeﬁd%n%h@d@eseﬁu@nsgr amyhacode)

f gt @lon %% bﬂu&gg s%E Q%ngngx HB'8§ﬁh8§5hgyggoﬁgegequence

present invention is escrlbe I'nt ontext o
sydtiemn dmpldigyfifieg entthd roFDivlemstorod of weddwnl.i nk, ot her

systeg%§§gg£g¥gggglkgéfOg?gg&ghﬁg#%ﬂé&bggﬁhd¥alsectors,

met ho eruse
pairio tofe ra stprrasesiiinit erodac der diend vieol dn kiccstrdexarplveth a
of th present |n%§nt|on Altho%qh th| transn1tter

i £1% p| caln\lfebjr dVided |nr(1j a radio base traetaldon Cdee may

rnmmHuapmyﬂmmmemathanse$ységﬁiaslﬁ@smnetpmﬂoﬂwdenmel. With

Ao oS SOPIRERYT St RS prorartadisbe che pilot
channele proeessineg posinens, 202k e rk@bix, ddies can be

nunber, of which is K pilot  nultiple ing
potret%dol&yzéift%eldlzw ﬁ&ﬂﬂggn%fogeréﬁd“& gidrd

i nter Vahhb”@@ﬂbtoﬁhﬁﬁﬁéloﬁngoﬁle need ke rdat @hannel may
channe pracessi ng portions 202-1 to 202 K

éx?empaéhwégﬁ HiUhEET DISS2 RHRE GO BRFRETBRs|S A il code)

datBnranne o 1RreC e NG ROLHOR he2B82+ hodohBRI €888t Sequence
the others in the follow ng explanation. The data

cHEHITEl 1prodessian poPR T 2020 RSt ar spréhinfghared data
and, ghannel, codi ﬁgls%uea 8}%@&@@&&%@&9 code. With

portion 212, a data nodul ation portion 214, and

t|tﬁ‘e1Sandsqwdq}@q@;pderﬁaﬁmm@vepwdoﬁ%dlmémfmm the
Rl PIOCeSSiRY ROLLLOR ZQ%ﬂarPgé)CﬁxS%e%ﬁr%a@%a factor.

channel for a first user. | e one data channel
In the following examples, although the present

invention is described in the context of a system employing
the OFDM method in downlink, other systems employing, for
example, a multi-carrier method may be used.
<Example 1>

FIG. 2 shows a part of a transmitter according to a
first example of the present invention. Although this
transmitter is typically provided in a radio base station
of a mobile communications system as described in this
example, the transmitter may be provided in other apparatuses.
The transmitter has plural data channel processing portions
202-1 to 101-K, the number of which is K, a common pilot
multiplexing portion 204, an IFFT portion 206, and a guard

interval insertion portion 208. Since the K data channel

_lo_
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_0 processing portion carries out a process for one
user for sinplicity of explanation, plural data
channel processing portions nay be used for one
user. The spreadi ng and channel coding portion 210
perfornms channel coding on the data channel to be
transmtted, thereby 15 enhancing error correction

capability. it should be noted that code spreadlgg is |
n8F°6§F§éFﬁeﬂo¥%l?%$é“ﬁ%ﬂtt@u?%? Kdaaifplecpeéaasel thetions

O5PM a®t hogh 1 st eaps oyed: rHoveyes .cishen1 aroOEEBMg portion
(Ort hogona Frequency and Code Division

MaPEIrpl ERPHGF SREEhBHCI StRAPFOYyRITIA B0 hepwexanpfesanation.

the-20,5Rr eadhng1apd-channgh ﬁQgtﬂgnp@ﬁﬁL@nhgéoa spreading
conducts both the channel coding and the code

sphréaeh e oh Otoh‘Jén&aP@rEhgﬂn’élO, 0 beteramming eertipa 212,
chapngel, ﬁeghﬁ‘ tTBY B%ﬁwwozﬁﬁd' 094 Ihe; }net ghhe%bagemy

portion 21 anges t he order Of synbo
chappéhocodediong@ak.in a tinme direction 25 and/or a

frequengy, daéﬁ‘égi:fe?gp%lgﬁoa%%gé%‘% ﬁ;[)@t?o 202-1 processes

predet er m ne ansm tter an

carde$pondangeﬂe¢ekverfifhe data .- no@m1b¢|©mepmwtacnhannel
maps. .the_si nal tQ be _trapnsmtted in S

S B Ao R o N Cc 6 AAAEE WiEn R S58°dph? bpthareser or

nedmbaubdmyneﬁhedplASathenanmhaeﬂodaﬂethndnnaarpﬁ@eessing

d | t SK, 1-6QAM 64QAM th
B e B TeR e R ORBaBE Y e Mol ot Tomnd ¢

Codi ng TSehemme&d%ﬁgﬂaddsceﬁpheyedodiﬂ@;ﬂﬁdukﬁtQon performs
neI codln r s are aSSI ned

IS U RS R e G &, thereby

meppiang iPQr teh;@arZé@rae&ewmn@épmim datttas@b@maebe noted
to be transmtted are mapped in the tine and/or the

f FEGefEY SdiSPEEACORY 8 STRE tcBMBA TpEFot "miPt PpPaxi-ng U tar

pekki@n e204chaukti phexgM hBeheam®remiliechanBekSer, when
the shared control channels, and the data channel s,

afd OHCHY < OTThedmipti pIreged eNannsl Sodfheivision
myluticRIRRIxNG gBLeRB iRde khptBeet M8 dithect b@AmpllBs, the

the frequency direction, or in both the tine and the

fﬁ@@@@ﬁé?g and channel codlng portion 210 conducts both the
channel coding and the code spreading on the data channel
to be transmitted. The channel coding may be turbo coding.

The interleaving portion 212 changes the order of
symbols of the channel-coded signal in a time direction
and/or a frequency direction in accordance with a
predetermined rule known by the transmitter and its
corresponding receiver.

The data modulation portion 214 maps the signal to be
transmitted in a signal constellation in accordance with an
appropriate modulation method. As the modulation method,
various modulation methods such as QPSK, 16QAM, 64QAM or the
like may be employed. When Adaptive Modulation and Coding
Scheme (AMCS) 1s employed, the modulation method and a

- 11 -
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10 directions, The |IFFT portion 206 perforns the

I nverse Fast Fourier Transformation on the signal to

be transmtted, or the nbdulation according to the

OFOM net hod, which fornms an active synbol portion.

15 The guard interval insertion portion 208 extracts

a part of the active synbol and adds the extracted

part to_.a tqgp or end of the active synbol, thereby

f GPRPAG aCt°Péﬁ§nF§§ieoﬁr§yﬁﬁéllg(lFFiaHQn?sgﬁéﬁ SYghaff. basis.

The dat enehannelady ecessina p@ag%pﬁ #Z02- ot Preughtermines
20 202-K process the data c anne s to be transmtted

t §ophénecgricés pORANRG Suser 8¢ FRaPRB134FE éRgnRepred 1n the

PRAGRSSINRY o PO 31% 2@2c) 19 r2ldt2on., ., the data
channel s are channel -'code i nterl eaved,

dat a- nodlFa¢@EICARd Irdpped ti AL EREN It peil e ldnBy L tiplexes
dich@CLLARSn JNe, Rpped dal, atﬁléaé‘ﬂgl:éd36&1@1%10%%%e1s, and

from the correspondi ng dat'a channel processing
pdhte dmisa 202ntetle, 20 Kuapdtsrigwt nut piphexedmmgmnels. The

p.xfﬂt ﬂ?ggld@ ﬁ%ﬁ??ﬁfgﬁk!OQnZQ%e %QHﬂhBEQe%QQO%ath the

annel's are exed e conmon pi |
clfmﬂqelle@camdwhetshanedr tontooh Dharnales anﬁhehe frequency
§% signal undergoes the 30 inverse Fast
Fourler ransformation, and a guard interval is
added tdhehEFrTansﬁnxneﬁOéw@mﬁo(mﬁehactmversgmmmt Fourier
her eby f transnlsS|on

R iR e B o i Ao (O O Paog the

parddudra t(inet astvemd)inkl Go &hﬂummmManﬁaﬂkxnfwmlmenéwwem an

acc rd|n t.his exanple of the present invention:
W%lém&’ CeiRPet % provided in a nobile station

(for examnpl guatsienneguivanenhsbrofioa useri#i) 208 theracts a

nmobi | e co nlcatlonsyﬁés €$owg] i n thi

eXARH &F the PEtelGer YRRY b%nﬁr% Yed T r?%ri?ecrted part to a
appy ausesi ofheHeeceitvele R Iguatt idieritaining a
renmoval  portion $02, an FFT portion 304, a conmon

;ﬂWQﬁ” 6ﬁnﬁ%ﬁﬁ (TG T606.5 3 Chané1@ st i mat i on

porti on 1308 da2 adedizgated pkl ckalkahgs eparabihe@n 2porti @R rough
KO a time and frequency data
202-K process the data channels to be transmitted to the

corresponding users. In the data channel processing
portions 202-1 to 202-K, the data channels are channel-coded,
interleaved, data-modulated, and mapped in the
time/frequency directions. The mapped data channels are
output from the corresponding data channel processing
portions 202-1 to 202-K and input to the common pilot
multiplexing portion 204, in which the data channels are
multiplexed with the common pilot channels and the shared
control channels. The multiplexed signal undergoes the
Inverse Fast Fourier Transformation, and a guard interval
is added to the transformed signal (the active symbol
portion), thereby forming the transmission symbol. The

transmission symbol is transmitted via a radio portion (not
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extraction portion 312, a data denodul ati on portion
314, a deinterle-ving portion 316, and a

i : despreadi ng and channel decoding portion 318. The
guard interval renoval portion 302 renoves the 15
guard interval fromthe transmtted synbol and thus
extracts the active synbol portion. The FFT portion
304 perforns the Fast Fourier Transformation on the
sis§ran,) -or denodul ation according to the OFDM

met hod. 20 Thesgonmoy pLlet ;$eparabLoPePOLLEARG3A8 to this

separates every sub-carries: denodulated in ‘ .
aceer@arc e fuithle e seRDMimeERédonso WE1ie ebiai Aechever 1s
C gggq i4 h hs, .shar C C e ; +
a% otﬁ%P g a%ngﬁggl%hskgﬁééﬁeﬁ%ggt?%%?’gﬁ'pg?EFOEEUlpmen
308 perferntlchahnete @8 idst iqrativon asdiimys sestem as shown

separ.at.ed pi.l ot I n 0 : o.th
e B RIS o eITT or e Hes e iy giche
siagpalr aftorseshanfibk conpémsat hen. aSguhArdonhtekvasi gaabval

| s alsq used for Lhe channel §<ﬁﬂ}°e”%a“ on 109 t"€cparation
skared “Cont’ ol “channel %%oug not Shown for
Sipapitiiont ¥06f, a30hahhasteat immnt 1dihe dedicat3dd ,pial dedicated

separation portion 310.iS t, used. in this exanple
DR e d RS R nEL TS e a9 GFY SREmERSY data
f reemrtshe ot bertiohannel, saida: abeirowdescrdbedbrtion 314, a
exanple. . - 13 The dedi %ted pi | ot channels are
[

giVer 50 1 Eamivelt 1 %8s ti'rrat PO FofEPEn °308"dnd dsedann el

| edEmd @cetiarcaitshe channel estimation accuracy.
The tinme_and frequency data extraction portian

: Yy 312 5
ext r act 8 "Eh&Vdafa GHhERNEl's TPRCO4ECoPRANEE WEPK FREOVES the

MRRRIMY i nt k@2 det et Red: £an &ni @RSAi®o 12REd bt ract s
the extracted data channels. The data denodul ati on

PO GIY 314 FeFTotmPEidiffel  conpensation and then
denodul atjcorsen suhe 1dat aoghaanelsnsThee 1QsA0eulatis.

rn?;?%iééiﬁ;liigfggqgﬂgesygéalfrgzrﬁﬁ%ﬁéﬁié%lcﬂ?%ﬂ%%rding to
the OFDM methed.

The common pilot separationportion 306 separates every
sub-carrier demodulated in accordance with the OFDM method
so as to obtain the common pilot channels, the shared control
channels, and other channels.

The channel estimation portion 308 performs channel
estimation using the separated common pilot channels and
outputs to the data demodulation portion 314 or the like a
control signal for channel compensation. Such control
signal i1s also used for the channel compensation for the
shared control channels, though not shown for simplicity of
illustration.

The dedicated pilot separation portion 310 is not used
in this example but used to separate the dedicated pilot

channels from the other channels in a below-described example.

- 13 -
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performed in the transmtter. The deinterle:aving
portion 316 changes the order of the synbol of the
data channels in accordance with the interleaving
performed in the transmtter. 15 The: despreadi ng and
channel coding portion 318 peforns channel decoding
on the received data channels. Since the OFDM nethod
is enpl oyed, code despreading is not performed in

t Rhs éﬁdﬁﬁlaéedl—l@\ké@ér chapaglehere BCPRNnEChsdei shannel

e n e S I
STELOYRS onseLh e s yihe dosarsnd a0 anfgnce i

colendespeeadiagiandarherachannel decoding on the
rece Ve? QaE%n hS‘H;}eﬁe eﬁh?”é£t5e8§£¥89t }_én Eortion 312
asses ion

ant enna not S hrough a, _ ra ort
( rot rskown)yhe dsteonhenned8|mnoaaCDaQenchawdtS|ghalmapplng

a@ﬂl‘é”&&%ﬁx‘ﬁ%ﬁéé‘%ﬁ{:‘ﬁ to VA %%‘é@%ﬁ”ﬁ% 2% LRfractea

| hVeérse ouriler Transtorhation.

t dansf chaededisgnal is separated the comon pil ot

channel in the hanﬁﬁg estimati on
I

S 1T onaer St EnathEaPEh bl pPEr EBRARY B2kFPpROhannel

davapehaanelbs atetaepatatethl 1riom bhe Ha ansé ahatels. The
si gnal. and t hen denodul at ed. .,The 30, dula d data
eI R R 3 IR LU SGgpgethod
t Pes fohecdatian that th@‘ﬁ%mﬁ@@@ﬂ ransmitted fromt he
transn1tter are restored. FIG .4 shows how vari ou

channel $"&r Qeﬁ{}FFFE)PQYéagl Horiﬁontﬁllé exanpre. t?& ghder of

exarplsemodd TH $har @aitAclcudecel’ anl@cdds dan@@®ewith the
whi ch neans one TTl is 0. 5 ns. One TTl is conposed

of-DC YRS E4r PEFGEATE oG (thE irme SarEéeti-on
(NL, - ?) phistiddie-ddd st & atied @?ﬁ%‘ffpé@dlrti%j'%o@:@m%@ bt forms

channel s, 5 the shared control channe

dE6dEEReed SFEPEE NEhaRnele, reandvehelalat £ CHEfal s aiece the
Myt hexedq Igeeﬂﬁgé§@&edco%{é AesEhannels jar %oci:: grjnergformed

described in a second exanpl e and beyond.” The
|llnottn(‘—:ﬁa?ﬁﬁe'ill%1 and Fenevehar ede’ orite F COHanmiehred diseemp Lloyed

%qlbecﬁ‘l%)é fé‘%c'aﬁdp‘i'e%xe%h' N 28 Sy AR CINGENeRN! Yiecoding
he 10 comon pilot channel's are inserted at certain

f@@quéﬁ@y318 conducts both the code despreading and the
channel decoding on the received data channels.

A signal received by an antenna (not shown) passes
through a radio portion (not shown), is converted into a base
band signal, and undergoes the guard interval removal and
the Inverse Fast Fourier Transformation. From the
transformed signal is separated the common pilot channels,
which are used in the channel estimation. Additionally, the
shared control channels and the data channels are separated
from the transformed signal and then demodulated. The
demodulated data channels are deinterleaved and
channel-decoded, and thus the data that have been transmitted
from the transmitter are restored.

FIG. 4 shows how various channels are multiplexed in
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intervals into a | eading synbol of the TTlI. On the

ot her hand, the shared data channels are transmtted

by a second synbol and beyond in the sane TTI.

Nanmely, tz,e comon pilot channels and the shared

data channels are time-nultiplexed, and the 15 shared
control channels and the data channels are al so
time-multiplexed. Since the common pilot channels are
athécatgdmpéde -t A3 N enitdnel §r efuéidy bard ingliked Fr a 10
bH& ff&m@ Qﬁﬁ_lpﬁegﬁg % EqUENEY @apqmor QaﬁfIQT Egﬁposed
sub-carriers, other channel's excluding t ﬁe conmmon

peot/ shiahnalss acannbed2e lanbocated e theaesthen (No=7) .
sub- Car&he&r“e @Xuggkl&%%ﬁn@xér\[\?ﬁé tltt% cérﬁhgﬁ‘baﬂl%toéhannels,
the commo ﬁot channel's in requency
dmbecshenedth@mtewlcﬂmﬁnm¢k§cdﬂwn@q@HO@me@hanﬁQKSChannels,

W%E%ttﬁé‘ ad ;L n;[\-lé Qerrﬁn%flefé;‘??%eF% SXAMM cSred pilot

e nunber I'S reduced
(ahdnaeﬂhnerpede$mkxmmdsynhmbecaﬁdbemmmpsehnngeeyond The
ac%%&%ingl gggek tragsgh55| n g&flClﬁnCX Laghgls are
chahnel's xclu8| t£hé eonmon pi ot ““chahiné can 'Be

nEireialeneg - bmladpaededghm peauciym@pollnsespeéonfically, the
fre enC|e3 gf % gnnon pi.l ot %h%nn ls. FIG g
sHOREValitols EXERPFES 6 Schanrfél-CContfi GEratitond Feggency

i ﬁn%lr&ﬁltshfn‘@@mm@acﬁ)irh@tsy@b@nn@f the ﬂnpl t ltey shargther hand,
control channels are multiplexed. |t should be noted

t kA€ FRBTSEHARTRIC Wﬁ@@éﬁl bhe"arathot }PYrﬁ f&FoPE sympol

t Bed bhé Ystd ahethe exaaplEes. butmane, read taefohM 0l Methannels
anot her configuration. -- 15 A channel conflguratlon

138FoASi ANRTEY 273 {Hnnahe e (thae ENdriméalexed, and the

canbirau abinec3hewa nin 1kl Gnad tnAS Strat @tantRes are also
comon pilot channels are used for the channe

estimParivern 1Pd e *¢ehndaf afe the SAEPed BohPFofhannels are

chanpelag.ed mdhe cchagneh 3 (eoRtbgueati0Bakg Shneget heT put
common pilot channels and the shared control channel

ate® ® mequieRy-UFEPEREREY, Padre arer et ddimerPpFRatriers,

CQ%%%@‘%h%%ﬁeﬁ@ee§%9uﬁﬁﬁb'%%etQ@hm%an§h6§ chgﬁnels can be
shared control channels and therefore a channel

estliipgritent valtlhe ebhmbtsube cdinrdssy oByaichiets figrg theertion
Sqﬁ&ﬁgva&% QQ“%%@ ooﬂmo%n%@f%ﬂ .t %%quaQ%e%he frequency

configuration Therefore,
direction, the ratio of the common pilot channels in relation

to the TTI can be adjusted. For example, when the number of
the symbols in the TTI is reduced (and a time period per symbol
becomes longer accordingly), channel transmission
efficiency of the channels excluding the common pilot
channels can be maintained by accordingly reducing insertion
frequencies of the common pilot channels.

FIG. 5 shows various examples of channel configurations
in which the common pilot channels and the shared control
channels are multiplexed. It should be noted that the
channel configurations are not limited to the illustrated

examples but are realized into yet another configuration.
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t he channel estinmation value for the shared contro
channel has to be obtained by interpolating the
channel estimation values for the sub--carriers that
contain the common pilot channels. The interpolation
may be a |inear interpolation, 15 By the way,
bi-directional arrows in F.'G 5 indicate that the

interpolation is carried out in the marked section.

i A change papanichdarateb@npl ehoynnte B9 théscompmme as the
p'ch%n%ﬁ‘aé&?fﬁ%u@é% éz‘[‘%h%l;}ﬁfﬁg re@nts ol chapnels ane common
allocated to the leading synbol, denodul ati on of the
skharked dapanehannsesusan ber20heachipadesutsgaimekiypn to
a@i@h&bﬁ%té' ‘Eﬁ% Eh%r%ﬁ”%ﬂt&ﬁl%haﬁh@@ge' Sltg fhé h€hannel
shared control channels are distribute e in
tn@nﬁngqa@nepndﬂne@ﬂn@n taefp@qm@ncyldpﬁepéamyels and the

C c
M i e ML
C@nfcgmmahlpnlat ¢mmnmmﬂanﬁnqnﬂha schamaelrs erahdatheontains
%redh%g%t r%' E}%ﬂ”e %n%r%s“ me- mltielered. Ano o,

thi's ¢on |gura no Ferpopatlon 'S necessary in
centriastt iba VHEuehannﬁM:¢mnﬁngecaﬂyombﬂalm@daﬂﬁith@nshared
the .co nI%%%Pt channel s an thefshared cog_roh £
cFERTEPs Ard St Vi B OCEE i ety TR T et $F equeng§retore
dithecthennel hestehyat afthandiueg roest hé ence-dd cohe rol channel
frequency sel ective fading. I.n.a channe

&?ﬁ’% 5&%?.%1#%111? U RSP TEIS ChanRBPE GleeStimation

| Reefleed faft eheaspartaef ithe ﬁaaﬁoaoatb@h the &6mmon pilot
t hannel ..s but not after. the ot her. commup '

pi | ot .
cRRARSIEL S - ThENE CONRIP D4 ot Ot REAnRE & arﬁ@e@ﬁelEE%Fealatlon

CORt kBle GRgNNelisqimdktiiphased ri-Bwkhent e . dibr el @Ate that
al low for power ratio adjustnent during

t FARsAPSEFBALAFACPIE S ottt R, t%eém%R%?QI%?Ctlon n

shariedp£0nt £01 2 shanngl 1% ,a5enkBSErt @4 eSOo@Sot @ilot channels
substantially cover the TTI in the tine direction,

t F&d ERANTHEL s CORREPONCR IR BRGRGIS Ehé CERERA-aHNG deading

n%ﬁ%&%ﬁdeedd@uﬁ%&%o%ﬁ%% ok %%%&ehh%d%@“@%&d% h1Qt can be
channel's in the leading synbol are. used for the

ci‘?@#ﬁéeﬁ et wRicdn.Y théncﬁéﬁhé#on105é§t?i3rrﬁb?oﬁ0@@©n pilot
" RS 10 e rend eyl s At SuhhieGiseRtleY distributed

widely in the frequency direction, a frequency diversity

effect can be improved and resilience to frequency selective
fading can be enhanced.

In a channel configuration 2, the common pilot channels
and the shared control channels are time-multiplexed. 1In
this configuration, no interpolation is necessary in
contrast to the channel configuration 1. In addition, the
common pilot channels and the shared control channels are
distributed widely in the frequency direction, thereby
enhancing resilience to the frequency selective fading.

In a channel configuration 3, the shared control

channels are inserted after a part of the common pilot
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assured. 'ihe situation becomes worse especially when
the receiver is noving at a higher noving velocity
since channel fluctuation in the tine direction
tends to be rather large in this case. Therefore,

t he channel estimation value 15 obtained fromthe

| eadi ng synbol in the TTI and the channel estimation
val ue obtained fromthe end synbol in the TT T are

usédneredrs BRaiTpre ftRrneat IoF ot eppoPatosshagnegs- The

prefeicably 1 Rerhanmeth ke seannel sesti-Rii@RrohN Rannels
channel . "configuration 4, the shared control :e _
caielrs egeel mul gl & 1med dpy efctégite ARGy CopPirn§omg It e tio

UigE AR ch e frequency odis keetbihons , Stpee EBEF%HPQ{‘ion,

pil ot channels and the shared control channels are

disstrdieh (rhed shaireel conthie lf céquerdy dincedriseatecheo as to

r es%fb's't%g&% a9 é} Syl &4 eg%i_ sl %%}t?' V& feadiing Gan e e

enhanced. I'n addition, 2.5 since the common pil ot

C rameles. aﬁdimheishatEdocgh©ub!th@hannbksTﬁﬂeis necessary.

di-str)byted al 5o 'nflg E‘xget | {;E‘fék%ﬂfantn%%s BRe 1eading
e aﬁtjte &ulng <Exanpl €

rati o.; can ransm ssion.
| .symowla asec ok dP,foanphe ofhathe lpreesanta tilmwnenttihen channe 1

the .3 3 .dedi cated pil ot _channel s ar sed in,addi.tion
ST oAt RCCOERY BRBENNAT g Bt anars. SF6E¢RaentLY
samsured.haththeseuathanneksoaee wsedef osptbeathannebn the

estimation,or the |ike. ., However, .t:ese. channels are
diFTE R A AT R ﬂé&i@hﬁ%@ovﬁg P70t chanhglsschannel

arfe wsethtandry ihoeha panéi€tedt nobiden @ atd or rwhhke large
the conmon pilot _channels are used fo aII.the,rmbiI§ue

stati . CHvéref GPETRAPFE ohl'§ GRBPRFAJSHF 18RHAAN HA

bentieRar edoast Be Si i nd ninGAl1l A8 the TOMMIY the channel
channel, plural 5 kinds of signals have to bhe

prSpAred 189 ¥RYREI P IR TR CPReS R dERCed 1pi ot TTT are

channel so rthamurber i ofa Why eRk eirpohargen sd Rand Beeferably
nunber of the nobile phones. The dedi cated pil ot

cREFER dhe FSed\fHe f SttHE 3o -e phones nove at

hi gher 'T%Vian%ha%%lechbiﬁgi%‘%ﬁtéogi nectihanahReamebsit rol

used i n downlink, an en the nobile stations

h&he el predererivilpd@xedniber fepquency hopping in the time

and the frequency directions. Since the common pilot
channels and the shared control channels are distributed
widely in the frequency direction, the resilience to the
frequency selective fading can be enhanced. In addition,
since the common pilot channels and the shared control
channels are distributed also in the time direction, the
power ratio can be adjusted during transmission.
<Example 2>

In a second example of the present invention, the
dedicated pilot channels are used in addition to the common
pilot channels. These channels are the same in that these
channels are used for the channel estimation or the like.

However, these channels are different in that the dedicated
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reception antennas; or the like, the details of which

are explained below. FIGS 5 shows various channel
configurations including the dedicated pil ot

channel s. The channel configurations 15 are not

limted to the illustrated configurations but may he
realized in any other configuration. In a channel
configuration 1 of ?"'lei. 6, the dedicated pil ot

craiodl sh@meewnasxeertleddi canay secoadaynbollat mobile station

p n c ra
e S L
I meerttiedsi.n “ahéreﬁueelcywlmomlcnglpameermnbbblf siignehemay be
tine_and th fr uen d rectlon a channel

conti %ur at i %n 3 ﬂfnil—jf: do’lcaf%ln%l ecél:toe Foiannel plural
crkamzﬂesl sfasegnainehméttqalmwwatr@d aspangneﬂst hedlcatlng

han but .not fter he o
CROReRL Rl e 8BNS Sl B RhrbOF B BT T arger
FIt(B.anG,thbheuﬂBélrcafeﬂh@lmmlwq:lme{és anm‘het bedsbhated pilot

data channel s are code- tipl exe ardin

e 8 A T E e o R E paP ey fpibher moving
ch;@rlrwl&,y whaant bedph@@ﬂ@bn@;stbéaﬁuw dssdcanr iednotithk, and
in the omain, insertion intervals A0 of the

pi"in6t? cﬁ‘é'? ﬁéles 526 1PEGUPPEE S4Ei BF§IERhETBARBFRI RgmPer of

t heQic@yhi onSpegiehingal, | yr the i1Asertkes Haterval sfAyREEh are
set so as to satlsfy the fol | ow ng relationship. -
18xPARiRed PR where T3 represents a tinme period of

the actipye  symnRlyPOeLEeNs &RaSyaDRlortHi MR ReHI?E including
obt ai ned_after the uard interval 5 renoval) and

d,t@ex deshicadest 9 FRRINRThSval Geeofhpaprpl configurations
p%QﬂﬁgﬁkﬁQQHQ%%@Ytocﬁh%ehﬁﬁbg@§gkgdotoﬂ@h@ﬂrb§1ons but may
illTustrated in . For exanple, whe ;

dbe aeaddeasyual atrw @@h@sc cméug@r@tlp@speéin @ecwnnel
t'B%Hf¥qﬂ?éﬂ¥%ﬂ ﬂtng%! QﬁVQhEOdggl gtéﬁré%nd%McHganels are

> SIC. sowsapart of tra tter
aclemﬁiqtmgﬂ to a adnard sex@epl et afredrt prelsesd intervals. In

quQﬁgéﬁHélld%&%f&uf%tﬂdnk% QHﬁﬁ%ﬁ§;56, the dedicated pilot

channels are inserted in a frequency hopping pattern both
in the time and the frequency directions. In a channel
configuration 3 of FIG. 3, the dedicated pilot channels are
time-multiplexed after a part of the common pilot channels
but not after the other common pilot channels. 1In a channel
configuration 4 of FIG. 6, the dedicated pilot channels and
the shared data channels are code-multiplexed.

Regarding the common pilot channels and the dedicated
pilot channels, when the channel estimation is carried out
in the time domain, insertion intervals A, of the pilot

channels are required to satisfy the sampling theorem.

Specifically, the insertion intervals A, are set so as to

satisfy the following relationship:
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are given to the elenents that have been al ready
explained in reference, to FIG 2. As shown, the

dat a channel processing 15 portion 202-1 additionally
has a dedi cated pilot channel control portion 72 and

a dedi cated pilot channel nultiplexing portion 74.

These elenents are provided in the other data

channel processing portions 202-2 to 202... . The

dedi cat 8d <pTi/twchannel control portion 72~

determ nes, in accordance 20 with nobility of a

nobi l e station concerned, whether the dedicated
pivhetrechanapkesangsinsénearkiimdod gigrakive dwebol portion
tran ted.t.q t I tatd e bi

e e e, PR P B BIE TR oy Tk erva
Do:mmwralfrmsrbmi&yx rerers tes rréasurme«inmbmallmye of path

re?%lgsa% 1%rneggﬁlgggn.etpr?%éeﬁ_\%ﬁéei’o&g%ﬁi&:ags fd&lgi &'?‘tltesd 19“}%% rated

mﬂri IFplcexi’ng pof téodmy¥e ) NGRIL I oandm note iNERIT to 80 us
the %%dl cat ed |Iot channel s to the signal to. be

t¥éd ?%3 THel et itheadBordanesd Withrvals have to be
| nstamcidlaw.f rom t he dedicated pilot channel control
portion 72, and outputs ﬁ%e signal, wth 3v or wthout
the dedi.c ted pilot chan 8 the common i.?il ot

mul ti pl @xicngs perdWoR M oEOtErmgﬁrpt@er tshe gmlineto a third
station shown in FIG notifies the radi o base
stRaBH o aﬁ?e@ﬁ?%%ﬁ*? oSt ¥an bE fsed 8'191163? pRaerals

ratico Jaase %bath@nelémgﬁtﬂm&?@ ﬂ/ﬁ\ﬁé hetert Be BB explained
station i s novi ngl at a higher speed. Such indication

maiyl PBICTBRFC G E LFi Mi-t eflS 560" het MR dirfans Boppt eProcessing
freauengy 2 0hen dddi diS0etef maed %&ﬁeat@ﬂlpﬁqt&d channel

1w._ channel control portion 5 72 that the nobil

P,
St P BOABVPRAJ ‘atnd ahqi@%@am)@i@ﬁglotv%m@é:m%lymutlﬁéplexmg

dedicated ni | ofnehanpelscare Ml thplexedy Wi hnd B her data
si'gnal” i n the dedi cated pilot nultiplexing portion

74: anfren Hltoqe§8d@tgepmrﬁe@ntso29ﬁe2cbm%%%yK tﬁ“éle dedicated
fgﬁ‘ﬁﬁéﬂléy cgﬁ%@%@ebérQESnn@é &Eﬂé ﬁﬁ 1d Accordance

t I s exanpl e, icated 10 pilot channel's ‘are
i rvsiertt emphtlohttne &f gmamokvolehesttartazmmqqréwrrtaﬁ,t heérether the

o M 0 ORI &:13hatd QN MNALRRS de sded) GAledaar to pe

are not Inserte Si gna
transmltted to the mobile station. The moblllty may be

measured, for example, through the maximum Doppler frequency.
When the measured mobility exceeds a predetermined level,
the dedicated pilot channels may be inserted. The dedicated
pilot multiplexing portion 74 inserts or does not insert the
dedicated pilot channels to the signal to be transmitted to
the user in accordance with instruction from the dedicated
pilot channel control pertion 72, and outputs the signal with
or without the dedicated pilot channels to the common pilot
multiplexing portion 204.

For example, themobile station shown in FIG. 3 notifies

the radio base station of any indication that can be used
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transmtted to the slowy noving or stationary nobile
station. The dedicated pilot channels in addition to

the conmon pilot 15 channels are used in the

fast-noving nobile station, thereby enhancing the

channel estimation accuracy. FIG shows an exa ol e of

a channel configuration when the frequency band is

di vided into ;plural frequency bl ocks. One frequency

blbcyc khiencladdes bplser it agdbncaer detsrmSoehwae2ber the mobile

frequancy; bl-ock thaegfrng?d&?e&é‘“m%uc% EBSBHEE%%U&W be,

chun or a res rce user can use one ¢
omumnnetrhlmate@ﬁdan¢@ewmahlmnan©up§$eonfmﬁqmanny; When it

(C:iL%t ge%’ or t ?}Et!hl k&gd dc%t ge llflloltuéﬁggﬁgg rgpol Hortlon
a frequ enc i'S use t SHOVI ng User
t e mammmwﬂm usherozzﬁmi;edartcat erigr’rmerrutnovmg

cha neI mul, t i Iex the .
R L e F P R B SBHRE s e By cdngegged with

wh el slgneu vt ng cﬁ@d;icat&ﬂﬂi ptﬂ&)‘djerdjldﬁlpﬂ@mlrigoiportion 74.
channel.s are mul tiplexed in the ch he |
Y RE R aC rmnt e o s et o UhS AegfRgea pilot

Chﬂﬁﬁﬁiel%szﬁr@&bltqml/@iplﬁem 0h®wge1§@xla@pgel YcHd @8dicated
|ne toparne both the conmmon pilot channels_ and t

he
@Brlﬁrllsoi‘r%hjd“rﬁreelifse%rté’ GSEdS T ERer eldy P© Pfanshitted

okttoaltmren%stﬁl@ndv:ghj YncdGQW &t tGRANNEIh astd sMRtHeOMedicat ed
value On the other hand, in the case of the

stRAtiGn RIS GAey IRV iAF RIS &0 thepiangdatticome

t he-channele £84 itiRl § 0By VRUE 1% Pk teXxReaked hdbile station.
change largely fromtine to tinme. Transmtting the

cShfoAcdpPREE dciakiie|cd aame Lehen e et @ tpi Flog common pilot

channgls 4 9raucde @ i nUseL ARy LesulHy thhﬂQaétfaecdlcQ@t %hereby
transm ssion efficiency 5 since the unnecessary pil

cIFahPelsi rgr & e aisvinale@ st iHaweEweY 2 adveradeth cat ed
pi | _Ot_ Chﬁ'@;neé% s%%tv} rd b@rh nggtlec%nc‘flt&?ratlon when

h
mobility of the nnbrfe st tion ané det er m nes
whédtehér ephengedpead e pillvddechannel sl aral rfeavesdy rlocks.

2)@% %%‘1?15"}4%?5“ ding- dateot e Jobi ity %Jb—tc@&iers. Such a

nple ere y preventing waste transm ssion

off nelypiededi ddtaerk mEiv e chddreel s chExdnple f4'esuency chunk,
or a resource block. A user can use one chunk or more in
accordance with transmission contents (data size or the like).
In the illustrated example, a frequency chunk 1 is used by
a fast-moving user and the shared data channels and the
dedicated pilot channels are multiplexed in the chunk 1. 1In
addition, anther frequency chunk 2 is used by a user who is
not moving fast, and the dedicated pilot channels are not
multiplexed in the chunk 2. 1In the case of the fast-moving
mobile station, since the channel estimation value may change
largely from time to time, both the common pilot channels
and the dedicated pilot channels are used, thereby obtaining
the highly accurate channel estimation value. On the other

hand, in the case of the stationary or slowly moving mobile
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FM 10 Shows a part of transmtter according to a

fourth exanple of the present invention. In FIG 10,

like 15 nunerals are given to the elenents that have

been al ready explained in reference to FTG 2. In

this exanple, plural antennas are used for signa

transm ssion. Therefore, the data channel processing
portion 162-1 is provided additionally with a

dedptarad phrochauRelprekingtpernt veaue 02, n20 gxpected to
anhenna wel-ght  ceptrol i pordd an 104, randsa; weight che common
setting portion. Mreover, each of the plura
anteéphashesnpievrdedthai ghdérenedt Bisachchsnphés to such a
c n_pi|l tipl exi r i -he. TEF C
e e
288ncer thhe uhinkeesTheydediioat etiapinkedts aubt ipkeginagtas.
porti 10 ' he i_cated pil. n -
RbkEdRog; Snl P ER Aty R, e B NP Fion 72
cortealtspahei onbil@4yadfushs momeightthoioraghdofiethemines
plyral antenn %aicA%%HS%&@%ta%ﬁg%%rh%t%'% the welght
realizes a 5ean1pa€tern at “has direétonal’ yIn-a
speciofridandier @dttihonher daaed@edi medtiilvicy inTheivweeghtple,

settin ortion 106 set h ht ., for_each .

¢ RSN PoR B aRAa" PR GEdor HAABE™HFERCR Rbnt gl dedicated
Si@nalk fthamnkhe .ant enna wei ght control portion 104.

The weight is typically exgre sed_by an anount of

phase rotation to which arpFPulefay be added. by

t he wayrrthe1cosnBRsphl phrehanneksnand:-the sbapeding to a
control channels need to be provided to all_ the ,
udOPEEZREPBR S Phelledi et Tt p%W‘éﬁ“t%ﬂné[PsFﬁgedlpo like

be uplew1ded 0 gavepeebf teeScusREntEThengt orgvet BEen already
comon pil ot channels and the shared contro

cRarAeieegr ént FRASKHPRERJEPYF &C sett o héERMSt REEMEHPerglural

anneRhine aeet Qke@ntbt he dedi catedinpidOlochannelkerake, the
transmtted by a directional beam having

dideéet icorarietly Preewasd tehecgsérn VG111 sske®y 1ded
schematiceahhy, § hen se6L 81 cheampLa ang, i e, difk 98% ialion 102,
beanms. In .1_. 11, the sector beam covering the _
enhi patsaeRoOYe halvi mprd Wi ldecditriest L BAal ardgl @eightligetting
degree Jrs 5H8£@09¥rae§ﬁh{Qﬁikﬂé’pM@féfﬂﬁyéJﬁhas is provided
di rectional eans having a narrower directivity
t oMdihdeacneptsasekc as the common pilot multiplexing portion
204, the IFFT portion 206 and the guard interval insertion
portion 208, or the like. The dedicated pilot multiplexing
portion 102 multiplexes the dedicated pilot channels in the
signal tobe transmitted. The antenna weight control portion
104 adijusts a weight for each of the plural antennas.
Adjusting appropriately the weight realizes a beam pattern
that has directioconality in a specific direction or no
directivity. The weight setting portion 106 sets the weight
for each transmission antenna in accordance with a control

signal from the antenna weight control portion 104. The

welght is typically expressed by an amount of phase rotation
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user 2, respectively are shown by dotted lines. 15
FL.... 12 shows an exanple of a channel configuration
when the frequency band is divided into plura
frequency blocks or chunks. One user can use one
chunk or nore in accordance with transm ssion
contents (data size or the like) In the illustrated
exanpl e, a frequency chunk 1 is used by 20 the user 1

ait® ¥ fcégadRey [eRenka s @seé@dy the user 2.  Since
each USQ?e‘EF}Q \H§ﬁ,etﬂ?e dedicat ed pid ot channelsy the shared

transmtted by t directional” beam in addition to
t kentegormemaone } oneeharmelse 1oandsd toed t hheugifout, whereas

the s : LAt j e
SR R SRR ERL LR BOLLSGUAAR LDS, poccscic
witste thi glihacebpaey. theEempbe B2l dh ahsereianmpine the shared

plural . tr . SSi
e PETLIEL PRI LR S0 BB covers
Malrt ienitripnet sMgittoir- Quitdp tith o MeMDcarretched, 1 owhichenpledsalare

3Q antennas are 'a”%%!%%%g{%m % wsed $..88 10 ecrionality
concurrently “Pransmit different sl ghals Fom the

C arowesponide g eant eANd@s 1lathbhe sdanendtrieguencyhetdw-tor beam

signal.s are receive | ura eption_ant ennas

a %dggé‘rgﬁéﬁC%&Pﬁﬁqa%%ggﬁropkpaﬁggsig%altggpﬁ?ggPBnbeam
algardAimg thedependenseduser oiatheg pd wriale directional angle
tr 1 SSi on antenpnas .can pr.oduce plural transm ssion,

- Fut 6 CC eI BO T SBY "GnhaRei HGo& At d e o1 rectional
t RSP $Svahg at eatPowled @ ilrevelivaerr esperdi AQukeral and a
factor of the nunber. of the 5 transni ssi on_antennas.

SUTEEF the TSFSRFSTHIYS 0 FEUSESYAr &Y Fohed By e

correspendi.ngashentasn thempikobrchanAghsedr Bonfiguration
transmtted fromthe correspondLng antennae and the

c Y| Eheestiartarey bercars éd Vdgted grtch@lural frequency

cyrrRspondi ngAdenndse ukBraddht 198, ohBechunk or more in
transm ssions need to be carried out in 10 accordance

WaAGE AENEE E C R FASEE 6B SHIve arit epmbs (WRéR $hes or the like).

n ehNIX10Etheclyr apanbssi o aptennas, ad,he is used by
nunber N< of the reception antennas are different.

Fomeexeamyl 6, aner? & redadneYbaSe st at ilen USEan&N £oe user 2.

signals JImfQur ant §NAas., A detori%%ﬁc@ds%ﬂ%tr abg hats

has been expected fromthe use of the
transmitted by the directional beam, in addition to the
common pilot channels transmitted throughout the sector, the
channel estimation regarding the direction of the
directional beam is carried out with high accuracy.

<Example 5>
In the Example 4, the plural transmission antennas are

used to form one directional beam. On the other hand, in a
Multi-Input Multi-Output (MIMO) method, while plural
antennas are independently used so as to concurrently
transmit different signals from the corresponding antennas
at the same frequency, the signals are received by plural

reception antennas and separated using an appropriate signal
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15 four antennas cannot be realized if a nobile
station has only two reception antennas, leading to
t hroughput that can be realized by only the two of
the four transm ssion antennas. |In other words, if
the nobile station has only two antennas, use of the
four antennas in the radi o base station cannot 20
contribute to an inprovenent of the data transm ssion
efsfEpGiTencyn Rrlomrtiing . poﬂﬁtﬂe@ﬁn\ﬁéw ugeway ohe plural

t rt%‘%@nﬁ%s‘l%n £r§@ﬁh$§ﬁ % p%'i‘td'lod“rér?sr&h@é‘lg&? routes

i n accordance wift the reception
antcéamas: 1pr) ovitded sy temélamblnlgea seaei smanamtiheipinf rhte up

examl @ ., %%r'?: %%%%1 E;V‘E%“ O%ﬁc%ér %fa%%gnﬁﬂx&;%& of the

SIITp|ICIt nation that | e stat
hatscatnmmmsﬁoaumna;rﬁrmamas dndcehéheatirenbasesishatripohnes are

I
SR 2 PR R MR SR s s v
Sttatanemi thad rﬁgoantyheapmmmslpairemm@n’eeteohaanamm channel

in th| S exarrp e, 30 trgje n | ot _channel s .and _t

s AT B GRaTers U Bor e BFyGa The SRy St e bf Srnas.
nai |a&id$1ItaIern tad drize sdedisdatred nebd et rehanelis et in
received b ile stati on_ha

Rl WS R G heel 0 Tl sre S Rasren the
rretdm;céra%pbcﬁl fige it artdhissexaiphe eohatshenpresemumber Ngg of

i nvention. As shown; the common pilot channels (and
t He & &SR T OR @BIteeﬁéﬁnéFE)dhﬁéer??%nsrﬁctrt & fIRgWhen a

flﬂaﬁil@%ta%réngtala@oa §@§@3ﬂla§t§ﬂ@@ap§ ﬂ&ntﬂcﬁf}:s@nttte@xﬁqas, a
(radi o base station) The common pil ot channels

ar
uSER B IA L Ho 26t et oS Pﬁeﬁd‘%ﬁ‘@‘?%‘h‘edtwndéaﬁc%f%d)f the

pid oty 5H@€H§b§ AHehd aaspiitegdedrnem %6@1%%@8%@8?1%&15 only
and a fourth antenna. The dedi cat ed g ot channel s
fr

arféq%sfeﬁfed)rﬂ@n Byt eEei VR (mshitice tEIraLiohR) thabiakg can be
the f1ourean ?GBH§§ tﬂ@ Rl Gorlénshaws, %%amﬁ&; altennas.

channel con uration when the frequency band is
di Vi @édeirnt ®r g$ uridl tflraerq%hle@ sttdcks hep @hlyikeio epgennas,

USfle GAN URE QNG Ca'?}{% s MO & pen ra@i&%o%‘é%réc%t‘g't&%n hganrot

transm ssion contents ata size or the like)
i [darstridted: &camsl el,mEa“Cer@TtPJ@nG&f dhenldat g stnﬁgwukﬁ)slon

efficiency. From this point of view, a way of transmission
from the radio base station is changed in accordance with
the number of the reception antennas provided in the mobile
station in the fifth example of the present invention.

It is assumed for simplicity of explanation that the
mobile station has two or four antennas and the radio base
station has four antennas, although this example is
applicable to the mobile station and the radio base station
having any appropriate number of antennas. In this example,
the common pilot channels and the shared control channels
are received by any type of mobile station and the dedicated
pilot channels are received by the mobile station having the

four antennas.

_23_



10

15

20

25

30

15 a user 2 and a frequency chunk 2 is used by a user
1. The comon pilot channels and the shared contro
channels in the leading slat of the ITI are
transmtted fromthe first and the second
transm ssi on antennas. A second synbol and beyond in
the frequency chunk 2 are used to transmt the shared
data 20 channels to the user | having only the two

ant ennaS1CThe3 ssdesrd iSpiEol sardsheyortthrekgod according
frt%q'ﬂﬁn%Ye%g%hBlie %r%hgsggesegtt K aRsit ohhe ﬁ§déﬁé‘&ﬁd the

pil ot channels fromthe third and the fourt
aﬁp@masp;bow@wlsz ﬁm Rget eafeurcaiteingdannels) are

“%anEQH%E Eh%?HQhBU %y% WY Qyed f%%c%%% US€tnla of a
and the 25 user 2. 1 oms sever
nmalrenphexicrg mmmmmam corﬁmcmmn@n pilot channels

?agﬁggg?%éﬁpﬁﬁXQH %%n %ﬁ g&l;Lgkgéé Cégﬁéh%%%tﬂedlcated

epaﬂptechbnhbéspaesentanamentednfrbm a nbuhddaﬂtenhe and a

nnnn 30 ot c nnels ar nult %exed oni in th
& ﬁc?n FP%ctP@h corP%%% n%%anne Ar'e used only

nhbtepkemeﬁgeﬂeuhnﬁllshewatu@nFIGﬁvlég hheafmﬁthadténnas.
t he congg Iot channel s ? nu% xed tﬂg. y

time an Fréaaaﬁcﬁnd?Fs%P on8- 4. Pe A"7Fh §OhetRdEA-1on
3whehe t%@mm@qmeh@ty ehaanelss dare dedl tinplbexedranl ¥regdency
the time direction. <Exanple 6> Downlink pjl ot
cRaRf&Ps %Car "be ¥di-vi d8d FPED FAR ¢BFmMBRS g DRk opr more in

Cc harrelds nardy 1 fie rdediseated opi d @it channeksa shhe: e i ke) .
pllot channels may be transmtted by the sector heam
Ll hﬁuFHuS‘ééﬁF@E}ee‘éa‘f‘P%%d AnNtTEHHEMRY ghitu(ka If ARedsed by

b%aﬂheﬁaﬁtQﬁﬁ)au§t@Qu@hé§a&h@ﬂke@nﬁ§1ﬂ%h§ﬁnt@§user 1. The
multi-beamis used, the entire sector is covered b

a CHFE@et Bt hP heth aiuiet 26F the diated PoREFobeamne 18 in the

( Riclzeti nghannel ) s Thge coMON-PidQfn Shanne] Sfr'thR% wsedt and
to identify a sector to which a user concerned

bélh@r@%c%n tléﬁnﬁm&|s§|10§e—€it{ﬁ’r§lasi n fheeseme syappl aaq peyond
the §§8tﬁ§qdéhé§‘%h%ﬁ‘i€ez G&ld LYSE to transmit the shared data

channels to the user 1 having only the two antennas. The
second symbol and beyond in the freguency chunk 1 are used
to transmit the dedicated pilot channels from the third and
the fourth antennas to the user 2 having the four antennas.
With this, throughput can be improved for the user 1 and the
user 2.

FIG. 15 shows several multiplexing methods about the
common pilot channels. However, various multiplexing
methods rather than the shown methods are applicable to this
example of the present invention. In a method 1, the common
pilot channels are multiplexed only in the frequency
direction, which corresponds to the multiplexing method
shown in FIG. 14. In a method 2, the common pilot channels

are multiplexed in the time and the frequency directions.
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15 cell -specific scranbl e codes. The comon pil ot
channels may be used for cell-search or handover, or
for neasurenent of reference |evel in adjacent
cells/sectors. In addition, the comon pil ot
channel s may be used for quality nmeasurenent to
obtain channel quality information (CQ) for the
purpose G of scheduling in accordance with

| RSt amediesls  cHamrelmogual ey cHame ed@ apayible ileked only
far, Wﬁae if1anadaptive link control. The comon

pil ot channels nay be used for channel estimtion of
a physi cal channel transriExeadllsy 6°he sector beam or

the nu' owggggkdé§%%Pngﬁgkﬂ§;ggnﬂﬁggqu@%%n§h§oq§%acommon

be transmitte ector beamo
mp-ilott chabeahp ard byeaﬁeéda@tﬂw@lki@a;nchéadabm velhe common

d' re_LCt a‘%{h%'nn SLI T/ pduced adapt ‘éfﬁ%; &;%r S0, USEh or a

ive onal "beam an rectional
baarhtu—mzalandeﬂlet he mulftixdieamtamad he isdre (an fiihkatd beam

t he 30. hav tro ant en ain in.a. .

D T T LR S HOWRVET | T T P8t GriaP e68ah used

| S edicedt afecadid Xed carieglald b\yhar eaedehe rmeinght nafiber of
t he adaptiv rectional beamis changed in
ggd?ecfgﬁ@élé\intdq? A'Sposition of the nobile station.

25 piNay®'channdihe directional beamis a fixed

directignal beam and_the adapt ive directional

beam |
i s a varir&blCerairreBiilhalChEeaMm:S WRYs ESdiFEEL itGnalPFRy ity a

| Sseeaddabbehitiea @%@ﬁ@éﬁaemé@tbewm@@n&h@ o@ﬁ@l&'ﬁ@ﬁsectors
(though not always used) in accordance wth

t FdhsTiSsPORE cRahhel QhAl (0§ F&E IS oﬂébewbeen%a%% ERel use

USQS1 ] -Ofpeat NVEEeRRBNE .c ohes dediheat @fhdh bot cehaVehs1 s may
may be transmtted by the adaptive beam produced

adptiSesl y OFoFcéacReatS§Br Or Thel dedf Eat @ pqy Me@surement of

C@H@eﬁld@ie@@l 1Lf§§9358eﬁ§3de91t1§}%9e gpsnnelln addition, the
estimati on of the physical channel transmtted by 10

t HEOTSRt o1 Isdafifemnele maAv itcpemad dlorh@igh itte measurement

corgmam +R1i 0 [ 0
chann%lt%éét F}ﬁgﬁﬁggr@dﬁleﬂ}gégﬁ?a@g%% I o@élzaﬁ%%%eng;rpose

bevﬁjseahf:d\dl@h@ dianaetoreésnemtiidm ofnshenphysdeal channel
|(:atte}5d'r o @ Eb gﬁ%il S rray&ggp%ésée/%ﬁ@equl an adaptive
llnk control The common pilot channels may be used for
channel estimation of a physical channel transmitted by the
sector beam or the multi-beam.

The dedicated pilot channels may be transmitted by the
sector beam or the multi-beam, or by an adaptive beam
(adaptive directional beam) produced adaptively for each
user. The adaptivedirectional beamand the directional beam
included in the multi-beam are the same in that the beams
have a strong antenna gain in a particular direction.
However, the directional beam is produced at a fixed weight
whereas the weight of the adaptive directional beam 1is

changed in accordance with a position of the mobile station.
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15, the CQT neasurenent of the physical channe
transmtted by the adaptive beam FTC. 16 shows an
exanpl e of a channel configuration of the comon
pil ot channels and the dedicated pilot channels. in
the illustrated exanple, the common pilot channels
are 2-A mapped in sn---carriers at predeterm ned
frequency intervals in one synbol (or one tine slot)

. NeRetHe ©thér teaird oreRebedBdi T 8t 887 I BT THaimied s beam and

atgeMBPRSd; ) Qt-Rek s3uB-1CRE Lk ErS 5 @rﬂ@ﬁ@ﬁ%&@c@%@na 1 beam
frequency intervals in another synbol or nore.

tHéO\ﬁﬁy %Q?é:tc-(ﬂﬁﬁiriltm | 68 Rdnrdlls minb@ ﬁé@ﬂié@t% pilot
i Ehgﬂﬁe§¥% u%d"PEk?oug{ka%@aM&?ﬁ%@aﬂ Phla%tcordaélce with

channel s my be transm sector beam an
usedngoisdeapdoharieh @fathey mfy%ti clal cdeipameeint on the user

g'?e'a% fe‘h\hItd}ﬁne%{@””efhéeséédl%’céﬁ%l%@ rc%%??lte'l%n may be

nchroni zation. In addition
channemstnayl b}beheraaiﬁsmlmeeueammcaduvdd\,@dbasedely for each

ﬁrgéggm t%rgé de%qrc%%%%r%ligﬁ chda%q{eclastg eé \%tst %h'?(ﬂg%lssist the

tion accor
ushanoelthetematnonneﬁttse asysmcahpcbaenehetchammetted by

estimation ggcuracythe en a _ eC|f|ﬁtghun ysed

for .
t he s%%?%%r anne SIS USG(IZ}1 Oﬁ one eOI‘COa gMPllOt

usﬁesneﬂheaﬂeﬁm@akedl@uh@éddh&nneb&ﬂﬂayuheestlmatlon. The
ally u in _ac ordance with t

dit
FPEHLRPERroP bRt r GHASRE LT TRY Jr UgtPa fi fge channel
vek@cibyioa def ayhspreagsical eetiave@]l transmitted by the

Signal -to-Interference plus Noise r i N
R ] | T BBt e o P ST Pay Be Reed for
chaanepIest s st &Nt AEEWACYHh g1 1 channel transmitted by
mui ticast/ bhroadcast channel, the dedicated pilot

chaRnérePardealrti-onal |y used taki ng account of a

user 10rird.the wWehsE hhaBsEh§$EORreAVEROAABNt chbAfiY8ration
cell concerned,  _thereby inproving the channe

§%ﬁ?ﬁﬁ|QSﬁm§@dﬁ%%%9‘ﬂ¥§?W?H§ 2B fiére Aand-athe pilot channels.

refergace heuekareasukenent, f ehet BEmmsal b1s6ar ehafhels are
t he handover and the OQ neasurement for the

sEhReasd hy SWtheadapssy et prkdeontrbred dgrrayendvkentervals
alg one symbol (or one time slot). On the other hand, the

dedicated pilot channels are mapped in other sub-carriers
at predetermined frequency intervals in another symbol or
more. By the way, the common pilot channels may be mapped
in one symbol or more.

(Beam)

The common pilot channels may be transmitted by the
sector beam and used for demodulation of the physical channel,
namely for the channel estimation and reception
synchronization. In addition, the common pilot channels may
be transmitted from a MIMO-based transmitter. Moreover, the
dedicated pilot channels may be additionally used in

accordance with the user or the environment so as to improve
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15 carried out principally using the common pil ot
channels may be carried out supplenentarily using
the dedicated pilot channels. The conmon pil ot
channel s may be used for denodul ation of the

physi cal channel transmtted by the nulti-beam
namely 20 for the channel estimation and reception
%nchronlzatlon In addi-t_ion, as i s the case with

BesERIBRE &I TEE CHedF EAE3AY - pi THRD Eh3mtel ST Fnsp dpds used

a@@kttﬁﬁahhﬁr@aeéakﬁ aeeandancesW;t5Rg bheyuser oae bthea few
envi ronnent , thereby |nErOV|ng t he channe

cSEPRE | R PRETANEL hBAY, O¢ Rédidrigmendy used

|%%eécgéragﬁééRﬁﬂﬁﬂ%h@pfréhgmﬁgghoﬁe@ﬁ§bréﬁméﬁﬁ<IEthe user

handover and CQr  neasurenent for the scheduling,

t Hé adaptive | WﬁRO@éﬁrynol a ydetlRy | i kerare: cary i egeceived

% gRrhﬂ%bﬂéhkﬁr%%&%&c%ﬂ?h%?ﬁ%%%ePb&&%r~ﬁé@%%ﬂ?é?Nﬁ?dcn:the
be carried out supplenentarily using t

déduk@a\t, ed-hpinedty channkts. ivheaviher ¢ har eckaanm%ﬂr gestimation

ngg%% g 3OIngtﬂu qg_ o fbﬁ(ﬂn é%%ﬂqglplk%% dedicated

sequences :-0 Nno use ing a bedm

\Mplldl@taclpamm@bwlaaue ader t behahys urmyi theing-agsedinitnot a user

t I d n th
EEO?QSequegbgggpg&ggglggégj '%ﬁ%?&%?cell cgncerned

smhem&bwcampyoshogsthhecmammml(ﬂﬁmwmﬂsnomrau&unadyxj On the
[ti,-be he illustrated exanp
dlr(%‘ |gﬁﬁpdbea (f?%’(%%lr%%%m \feelrn:g}eafr ngél& kor the
pmbdﬂ-&equehcerlﬁhéGﬁﬂﬁﬁﬂmhyahmbtﬂer@@InﬁHEﬂuﬂEﬁﬁﬁi for the
tha 5 d|r cted i n_largel dlffere t d|re i on
ToRE A v e P hoRHEP T & Rog-PHie G TMPike are

(@Harr&QteldOBat)pbB&hp&fDIWB)sﬁidﬁpth‘éetclmbﬂi mlm@@h@mnels may

b ans for, the correspondi ng users, the dedicated )
Fot“dH: 1 gret For e chahhel t%%t?ﬁéf?%ﬁ?d pilot

1thmn@qgttion, the conmmon pil ot channels nmay be used

in addition to the _dedicated gilot channels in order
to i nprove THEOR Rarvdl CRERRRAPITHY RECHFaLy Gthepmodulation

t herend h@shlcglleéwmém@Iran@miwbatb Ahbefyeen-¥den, namely
mul ti--beam transmn ssion and the aptive beam

{ PAfs PSS OANIEN £ 1BERAPThARE, TEREDFEPEr SHBEREonization.

Inaddition, as is the case with the sector beam, the dedicated
pilot channels may be additionally used in accordance with
the user or the environment, thereby improving the channel
estimation accuracy. On the other hand, the reference level
measurement for the cell-search or the handover and the CQI
measurement for the scheduling, the adaptive link control,
or the like are carried out principally using the common pilot
channels and may be carried out supplementarily using the
dedicated pilot channels. When there are a large number of
multi-beams in the same cell, pilot sequences to be used for
identifying a beam to which a particular user belongs may
be re-used in the same cell, thereby reducing the number of

the pilot sequences to be used.
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15 | evel neasurenent for the cell-search or the
handover and the CQlL neasurenent for the scheduling,
the adaptive link control, or the like are carried
out principally using the common pilot channels
transmtted by the sector beamand the nulti-beam
20 FIG 18 shows the pilot channels transmtted by

the adaptive directional beam (Pilot Channel
Conf i guFafi on} 7 Thechesraiore i 1ot eltfieangithé channels

d%q EEthﬁl %11&@%&@%Hsbg%%.beIHQH%§ Bh%é%Qated,example,
perlo I cal every TTI Dependi ng on the user

andveh éléﬁ?vlltrl@ﬂlﬁénbeatﬂﬁe (dédiedabednc pannelrssar @rgsaged. A

nQ . t I

4385 Qo EARE Lt R R Py OB (R oS R ppe are
udemesﬁedegardlmgthﬁ shafededat dickannehs wmergy the five
sbtggglons of , for exanple, high nmobility, a |arge
delay 30 spread or ant x'trz-.mdy low SINR the
ded| cat sdnpeltdte adhpnhet s(dreecl locdt )edean faddis Bdaptively

onmon . pi % %gan el s, ‘ herebg enabllng accur%te th
cﬁéﬁ‘ﬁléf“lé%oﬁ?at SA7°I n otrhe | t SRasPPBPBaatdst 1SS ©
chiannel; etthei tedichahed 1pid0f used2®r channelmer esusedtion.

|n ad tlon to.the common_pil at channels, thereb
BTy CRe R PEUATTTS B L TUHIS Whith HeaksRid R padition
V\KtbSttkﬁiJaiédJ}/GaMI piopal cHsghedependestddedicatgirove the

pil ot channel information in the shared dat a
cﬁgﬁﬁéﬁé FSTPPEVi 88025 BY28Y COMER ot %1 gnial Pngloher channel

Channellatiker efdtseDYt HS! RA1RBFBeaRl ItQtarsfMi®d Nand the
| ower delay conditions :high quality denodul ati on of

t REESHaMEd It & "ERERAEPS °8an %%tp€d?¢9%ﬁhanﬁmtﬂﬁéreference

miletiecastzhroadeast rehannel ccaddistheRal or the handover and
envi ronnment - dependent dedi cated pil ot channe

i 6T (PRI B1F 2B0 TiegiepEov Pded By SCREdE6ATFol t8RgAERPARGVE link

chapnrel,bagsedign t hee ¥§§rcéﬁ¥ﬁééldeWﬂEY%dﬁﬂgyly using the
environment. By using nore pilot synbols Iower dela

c@@amqnoﬁsloa Higmualtirey sndaitedcasttheg sggeastbean and the
Q@E rovided. The pil ot channels may be mapped
at

enS|ty
' FIG 18 shows the pilot channels transmitted by the

adaptive directional beam.
(Pilot Channel Configuration)

The common pilot channels and the dedicated pilot
channels may be multiplexed periodically in every TTI.
Depending on the user and the environment, the dedicated
channels are used so as to improve the channel estimation
accuracy. When one chunk is used exclusively by one or
several user(s) regarding the shared data channels under
situations of, for example, high mobility, a large delay
spread, or an extremely low SINR, the dedicated pilot
channels are allocated in addition to the common pilot
channels, thereby enabling accurate channel estimation. 1In

the multicast/broadcast channel, the dedicated pilot
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15 taking norn account of the frequency domain rather
than the tinme donmain. Mre pilot channels may be
allocated in the frequency domain rather than in the
time domain. Nanely, the pilot channel density nay
be higher in the frequency domain than in the tinme
domai n. Al t hough channel fluctuations in 20 the tine
domai n m ght be | ess significant when the TTI |ength

i Shasnglisverg 4Reftin ixdqid ieméet e tHIMIhe idivdnrBRNNE LS,
fluctuat) o rbiihhey f& eQuaNGY dered e RECOMR L ch has had the

significant due fto time ;d:i.spersivefessin the

f regiencpaddltent | feditiienapatierr dgrrgieThedefécatept pilot

iSﬂﬂﬁﬁﬁﬂ?QK%B&%%%QH%,iﬁ19%@%%%%e@39a€§ éﬁ@hﬁ%i@%ﬁ;provided
channel s than to divide the pilot channels into

sUt¥ carddrdrzpIf orl ald loce igveractlor dfThgreéoqeTOby using more
: T sed. a E S 1Lt .pL.exi -
ggﬁle% o%%% ed, and(, ot M;g)g sgng%&bnls DA ™Yuaiy

y carrying out staggered mappinhg fr
t eentoprloft iathe fTHhe ishathel seaggehedneappicag, be realized.
channel s,are ”B\E;\,(Q@chét/ﬁ]?’og{i]@gg{er mhed dntervalbg ia, .
one time slot, ér eas the channel s are napged af “the
preedet mrmeared-dayteerdealts denlicditfefcepento tf cégqnerdi esfiommation

ot.her tine, s|lots, .as shown.in.FIG,. 16. .The co n
pillsotprc%valndneeci g)yanélet e é""(ﬁlcastl éla&illngt Ch-a%(i Ba%dd on the
charmnelganey yoénnepped it each rblhneinn .acBordance murntchpilot

the .staggered ppi ng., The co n_pil ot channels nma .
be i Ghi S BT of &7 6P| af Ty b 6Pe’ t he dedPRat ddality
chramrt?jlcSasﬁth ad&hﬁst{)idkﬁnrﬁdﬂaﬁmpﬁcﬁﬁeﬁmwgd at the
top of each IT!, at least 5t ol | ow ng advant ages .
are exerEd P G Eort FHY &7 GRAPPRG Ehafnene argnsity
mappecth @imdieatepudt €acthd Iflreaengy Wokbihhea €08 ihan the
/ dedi cated pil ot channels, the control signalin

chalibfel % & 1 eMPaBl § ' deroGirArEd Shfedc E6r étléoca%e d in the

channele s bBRLEAN- LU UAHEri At Bbtiiaid @BmWNEL € Namely, the
channel 10 quality fluctuation takes place due to ,
varilois deray lsprBaAdS Y B ToppReL Tt i Bqtiet dieIuaireh domain

t hehngonty elhesicgRal hBMai shaneliso@de drepped at e dtARns in
of each TTlI and no traffic data are transmtted by a
c Hukk LERGNEPTYa Whén 9bi §e derits 6 9nsF §RarF g i tseare! length
transmtibedy el i tshSr@dvant aggous;ddhate US@hat the channel
fluctuations in the frequency domain become significant due
to time dispersiveness in the frequency selective multi-path
fading. Therefore, it is more advantageous to densely map
the pilot channels than to divide the pilot channels into
sub-carriers for allocation according to a TDM method.
TDM-based and/or FDM-based multiplexing may be
employed by carrying out staggered mapping from the top of
the TTI. In the staggered mapping, channels are mapped at
predetermined intervals in one time slot, whereas the
channels are mapped at the predetermined intervals in
different frequencies in other time slots, as shown in FIG.

16. The common pilot channels and the dedicated pilot
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15 equi pment (DE) performs efficient cyclic:

reception. FIG 19 shows an exanple of allocation of

the conmon and the dedicated pilot channels. FIG

20A shows simul ation results obtained in accordance

with an exanpl e of the present invention, in which

20 a rel ationship between energy per synbol per noise
power spectral density (E /NO and throughput. Three
kichagnefls pRyt §<| Mapwed 20) A2EBr FEés pbﬁdaﬁ@mé@mc@t yVohRh the
r %%lélg(;%r%gt ﬁé 9ng by 1 e8nBUmbEE SN, ékganrpelé-’ma%/) b%f mapped

]
tinme’slots to ﬁe subjected to ? he staggered mappi ng
ohighe yppretesgnboks | vriespert i Vel wedwa@%ﬂnﬁélannels When

C%fe' gurat 'c%%%n%‘ir rgse g{g{él% 88%f Lach rRf € oot least

hown I n. resp rve with op
C|t|he| efsvlhqwmqaaczmmis&m\is éhe eellegtcednshwgbem H\h&ocantrol

cur. . o) e [ | t
NEuBRtE] oREhARed SHEENESLc0HE G 4L B SAEN, Rr® atong
r@ﬁahjonhhimqmmdﬁﬂdﬁdlcakéﬁ)p@&png afedront ts, atthehi cbhntrol
nmobi_l,e _st at.i on Ves e.120

the Saéulwﬁ| a‘?}ao“r?seriospl?fe 26%6SL g‘fé’h ef“‘)%ula% dtrgr?{m%ccurate
Nﬁhadm&ﬂﬂf&ﬂﬂm&ﬂmﬁﬂ éteﬁhEn@ekoh SMW@@tHﬁﬂHMHEKeIShannel
incrg % £ t he throu qu%her roved, épich q
i fdifcdtds ‘F?"e‘é?%%?m e&rp "aeg§8r‘é happidsgay spreads
Thinst ISopph@ﬁQMré@lé}ﬁ:Jﬁ&Cﬂus@VWén archgmpreviedol signaling
tr eablllt of the chan estimation in_the tine

RS 1t 2t e "REBHNG rrEFﬁoHOBf h&2E0mbh ﬁ?ijo?o traffic

cfd&rtraela&ear&&anémtllﬂeededycat edupkl Qha@aaPnﬁhén they control
pil.ot synbols may be dlscontlnuously all ocated in

tﬁé%@é&@@r&w%aﬁ&.wa&w%@ ki e doREVANCREFOUS that user

exip! en@la@gﬁt &Q@&m@aﬁﬁﬁﬂ@léhQn& thec Feeayeney .
donalﬁﬁ%f t he OFBM nbol s may be engloyed Whgn t he

pi | ot syhbol §9a$}éo‘&$lft‘)‘b£>"e9d“9]1? £ dicdcorEitigsusty the common

dizsRersievgmrngd pibe theawency domain and the
time domain, the follow ng advantage is exerted.

First, Sifce 2R &hBYEar FIBRS2ERADt APEUAFFocAPeAipgd in

t he. |0t SV Dok . @x&hﬁlefergngb%s%@mvéﬁ@lon, in which
thinned, a reduction in data transm SSion

efaf |rcalatc13onam4mbqtsvec%uww iPRer3ymer t heen 5npi fot power
@ts.c’alcq{brgei@ V@U‘Neg \Q{Plldl %H%Mel Three kinds of

es I mati o
plots in FIG. 20A correspond to simulation results obtained

by three numbers (Ngq=0, 1, 2) of time slots to be subjected
to the staggered mapping of the pilot symbols, respectively.
Channel configurations corresponding to Ngg=0, 1, 2, are
shown in FIG. 20B, respectively. A curve with open circles
in FIG. 20A shows the relationship at Nstq=0; a curve with
hatched circles shows the relationship at Ngtg=1; and a curve
with closed circles shows the relationship at Ngg=2. A
moving velocity at which a mobile station moves is assumed
tobe 120 km/h in these simulations. In FIG. 20A, as the time
slot number Njqy to be subjected to the pilot symbol mapping

is increased, the throughput is further improved, which
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accuracy i s kept conparable with the channe

estimation accuracy realized when the sub-carriers

are not thinned. Allocation anpunt in the tine

domain is reduced. Transm ssion power o the conmon

pil ot channels needs to be 20 changed dependi ng on a
target cell radius in an actual cellular nethod.
Therefore, the pilot synbols are thinned in the ,
fr%&ﬂﬁ%%f?sdéﬁéﬁﬁtlﬁéﬁﬁﬁﬁ Pﬁet%?ls%ﬁgg%ﬁﬁﬁuﬂ%PE%ﬂﬂ This is

otthRfugnehanneless mi@ s td pl exetnansydd ansatésidiify of the
the sane OFDM synbol s, thereby nai ntaining overaIY

Hﬁ@ﬂﬁe§s@§ﬁl6@WéP”aﬁ@~?@efﬁé%@bpﬁméﬁénglng t he

trans”]§§'@@eBﬁﬂﬁﬁjﬁfmEQEOQO@FQﬂmpbbﬁhon%ﬁ@ﬂﬁ?bﬁannels and
<Exanple 7> In_an exanple ] of the present invention,

t fére 4odiRisRd | Beédoha r@é}taﬁl@@hﬁsm | i1%% ng1bPEhGgEwRaILs may be

code SRAUERCRS 1'y” aﬁ%c%%%ho 1S @hel @%eaﬁgﬁc‘?;e ljlaméhheand the
Thi s nmet hod can enpl oyed not only between pl ural

sddtsr slomating h E@é ¢roirded dlnscaDr@eﬂmuouSomapaum along the
b%tr &%}uhgmahgi ??nﬁ?@td]iwlsggﬁng Codzqg%o@r?flﬁl%ed.s When

perfo ne si ng erent spre
ditffeer enflot- -sBibelsectwr salsacpeedi vied 9igdaBCDstinuously

sC Ied h rr Cr. L 0 n
téfl;ajs ucg%%ﬂée Ig? %‘t I(?ﬁar n% Y ddsﬁ% %aoﬁﬁg Arflldonain,
eSﬂﬁnafobhomIngh@cwmmaag$ pesf@mmadedSincélthe, since the

nbl e codes icn_ar dlffer each sector are
e ot M st e T o, karBf oS Ao Y S che
|rﬁnﬁduynﬂy\mddmaﬂhneaxblrﬁmﬁnm@ﬂﬁ |mteféemeﬂ£@nfroﬂ1 data
synmhol s who sub-carri er _and sub-
RS A AR ol e B o apSendtyo the
r esiuldt, siyhbb&epnesm béegblaéw:eteyd dinfifliectthé drairpeylf esMimation

hlghl accurate channel stima and cel
a%r 1% F%RESCHB‘P@rFPﬁE é%ﬁﬁ‘ i 11 t AR hghngFtimation

eSaIdd’(BIa!d_i,n B the) aeldn seak Chuisana bei pesf or8edot thinned.
This results in a dlsadvantgge especi ally when the

Mobi i TSA | H'EYui re8 afast HaNd- RS2 6t mbvesreduced.

f riecquentil 95 126T @S%e rSEE e RAULAAR beSoti Ph&LBAT 8 deds to be
this point, it seens 15 possible to_inprove signa

&QQQ%?QCﬂ%ﬁﬁ&ﬁ%&$eﬁP dndedrget cell radius in an actual

cellular method. Therefore, the pilot symbols are thinned
in the frequency domain, namely the pilot symbols and other
channels are multiplexed and transmitted in the same OFDM
symbols, thereby maintaining overall transmission power and
flexibly changing the transmission power of the common pilot
channels.
<Example 7>

In an example 7 of the present invention, there is
described a method utilizing orthogonal code sequences in
sectors of the same cell site. This method can be employed
not only between plural sectors, which are included in a cell,
but also between cells. In conventional W-CDMA, scrambling

is performed using different spreading codes for different
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mul ti-path transm ssion environnment by enploying the
OFDM net hod in data channel downlink and elim nating
the need for multiplying the data channels by the
scranbl e code. However, since the pilot channels are
mul tiplied by the scranble codes 20 that are
different for each sector in order to distinguish
the sectors, reception qualities of the pil ot
CRERHEFS a?éfxﬁﬁﬂ“§h§éﬁaﬁ@HV%ﬁyrﬁWbﬁ69é@¥tﬁﬁﬁ@ﬁrﬁﬁk@%ndlng
St bmgi b E6YEE é@%ﬁ;QkQBEMdQEEU{ﬁé%>QRQPQ%Ennels, and the
estimation the Iike. The seventh exanple has been
c shearpiatesd ine Wigw of §®@hlaké|§&dwmmﬁgﬁm@$-aﬁwnce the
disteqhed of G alled THHOUAMENL, OLi1 FECERRLON AUBLLAT @2 for are
the pilot channels in OFDM net hod downl i nk
Adesedimagetioat e dexanphe pislext ehaspedisfaxe @rntthxxé@mld with
S%%‘ée”z;? S ;e used i n, H‘&P%éé’ﬁc&h%%‘ﬁ! Sch 0 bLo'l%” whose
-specific orth ogonal code sequences. t
t bud-cehlre 180 pihdt scirarfielns: aseeprigventedef rom ldiengsector
i ntectered trom lﬁgéffSPéné?e gtors,dn the same cell.pocomes
Si'nce such SNt er ~'Sect or Pferéncé is prevented,
thelahawmmy(ﬁmﬁﬁmﬂukm a@cpea6¢rmcmnqm1yrnnmumnte channel
rovenent of hannel . esti m g accur acy
s

a&x?&ﬁf“&&é&&‘s aﬁ‘? &?& uFFSﬁFhfrgﬁsh F6RS PSFSt‘é&ime gven if
athasthsectdreselnecticn aaﬂdtlS@fde-l(ﬂ_Ol?rbBIﬂbhg:;an BEGpe2idrmed.

S tically shows use of equ

o iPHGgGRaT et e Sose6renLaBebBaRE) TAccs, hRg toe mobile
t Ritsit iDnexanpl ees A Fasaimaldtdadr oS m@v@grfqunently across
handover at a _sector' edge can performthe channel

eSECTRE orP EMRTFF BNt | Y "bak@I 6N “Phetpi oPOsPgnalld seems

f RSt Wa ebase isbatvensd ghher eby1eRgbkbngomBi gRtent under a
accuracy and hi gh speed channel estimation. _For
%&%ﬁﬁepatg G§€Psﬁfsé%P§tFﬁ§l59n§ﬁnéd8§ BRPeéAY1BE Rhe OFDM

seelOlhbd nAMRl s ch@ndcUsebwit Dotk ishd @l@ﬁ'iﬁg'&'i'hbhtenef; a&gled for
sector selection or the soft-conbining)

i fﬂga}uté@ééfl@ﬁet%%@ﬁéﬁscwrb@ﬁ%atdﬁgcfﬁrébl%mﬁi@gonlapweverr

SequeRCcese $Q 13% éﬁaﬁﬂépé%r%cﬁatﬁislggewkhe scramble codes
estimation. A user #2 that is not" to performthe fast

sé@@@rar@eﬁéé??éﬁnérf@6f$a%%ﬁﬁ¥ﬁ¥h@Jéh@r@§é &gcflistinguish
p%%%ts§ﬁﬁg9% (QécegélgﬁkﬁéaﬁngQQtof;jkhﬁllot channels are

cel I -specifi¢ and/or the sector-specifi
crnothegbataaritede)imerasedo W@emomﬁkﬁhesfchlah@elfflcult the

highly accurate channel estimation or the 1like. The seventh
example has been contemplated in view of such a disadvantage
and directed to an improvement of reception qualities of the
pilot channels in OFDM method downlink.

According to this example, sector-specific orthogonal
sequences are used in the pilot channels in addition to
cell-specific orthogonal code sequences. With this, the
pilot channels are prevented from being interfered from
adjacent sectors in the same cell. Since such inter-sector
interference is prevented, the channel estimation accuracy

can be improved. Improvement of the channel estimation
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estimation . .. "G 21B shows a pil ot channe
generation portion used in atransmtter according
to this exanple of the present 20 invention. The
transmitter is typically a radi o base station. The
pi _|:t channel seneration portion includes a pil ot
sequence portion 1,02 that provides a pilot channe
sequence,  a scranble code portion 2104 that provides
aa§§Pé#€WéitééﬁantaﬁeéﬁﬁHég@ﬁaPuééGétﬁ@¥¥1%ﬂ%%ﬁﬂﬂ?s related
that aprfg\gttd%%c%frf 8680k +25,sRhaadiche %%qln%ng
(orthogonal codes) for different sectors, '
mul ti pl FEGt i dRA pDEReME DADBLY rﬁaktowmlqsepque@ phéot sequence
S%E@ﬂ%ﬁ%naQOQ%&d@éﬁrE%é%éPQQQ le%%ﬁ 3 éygﬁfﬁlng to this
mul tipliication portion 2110 t at nultiplies the
pEekemps.equeh cee 1yl reml @@targutsfﬁmmertfmnhhﬁtlﬁpVeca’ﬂ ensector
p || i l,at seq

Dk O e b S B A R R L BB g RO pases
son&dbk@ld@deSLSnal$éndmntseqmmﬂnetablbescdﬁnﬂmﬂyzenabling

I ct ar Qrt odes

g SR S ERTTRR AT S T et e (TS S

oaeuaemtmérex1s33nthG.aﬁZedbemsraespeoffBCSexaanenamely,

f th I d l.ti d th
2@35%52%892%2‘%"" P it e OBy LB eogLof, OF the

150kt -Eombinkinan ed happesh Bdhé sﬁlt:ﬁIéVs?é(Sthrfs bQEespreading the
sub %arrler in a sector #1; codes indjcated

ogonall segluericeslso a g,roe AR bia ﬁcqtilﬁa&revapgannel

ofe;@ﬁ@atfé@% CaArdsﬁir (23] @h§@qtsoﬁo#2t,o @@@f@@dﬁﬁhe fast sector
i ndi_cat e

(1,
MEFPEF T ﬁFeFQngCBIF‘bbﬂéngs%n c%ﬁ'? |ee3rcq ﬁ’lé%eéwp"l (or,

#3.aKERese scedes tar e oert hegenal c\é’[Lt_thp@E!Qf@GOt hehd/40  the
FIG 23 sows another specific exanple of

oﬁ@ﬁ&@&héF%ﬁiﬂ%??ENQQ%WH%HCSHEtH%DEFNH%p§ééeéﬁ6€“3%ganHEl
s@@wqmatqgges |nd|cated by (. 1, 1, 1, 1, 1, 1, 1,

. are |ntervals of one sub carrier in
t he secféﬁ B@@@@§ aimdi caredrpglj 2¢apfaiop poytapn used

anebz%%ansdl%&%& 2é3raingecdocane QQQRSQeaEf the present
intervals of one sub-carriér in the sector #2,
invention. The transmitter is typically a radiobase station.

The pilot channel generation portion includes a pilot
sequence portion 2102 that provides a pilot channel sequence,
a scramble code portion 2104 that provides a scramble code,
an orthogonal code portion 2106 that provides different
spreading symbols (orthogonal codes) for different sectors,
a multiplication portion 2108 that multiplies the scramble
codes by the orthogonal codes, and a multiplication portion
2110 that multiplies the pilot sequence by an output from
themultiplicationportion2108. The pilot sequence has been
known by the radio base station and the mobile station. The
scramble code is a random sequence to be commonly used by
plural sectors. The orthogonal codes are determined for each

sector so as to be orthogonal with one another.
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and codes indicated -j2/3%ej2/3n 0 1, 2-j2/3n, ~-

ei2/3n by (1, 2r r Ir e -"2/5t., . . ) are mapped

at intervals of one sub-carrier in the one another.

sector #:?. can Such codes can be orthogonal wth

FIG 24 shows a correspondence rel ati onship between

20 the scranbl e codes and the orthogonal codes. In

the illustrated exanple, 40 sub-carriers are assuned ‘
in an &Avai |Zbseoehantes c bahd exndpriard basetogpepasinal codes
%ﬁtﬁ?ﬁleﬁsgr‘?c‘t’h@ Sgl&t&c%m&é)r r %%pg}qgwrralg codes andicated
su riers so as to performtransm ssion according

t oyt hé, OFDM et had. 1I,t 1goés 25. Widtmutarss®d g thaervals of

RS eI o sRa ey b ¢ nesents b b s b e 1
syst em,f dcus€d dn, Or, one )chamk.mdpp¢deat| inusérated of cone

exanpl e, the scranble code, i s expressed dat a B
squgﬁgégler nnap %t?o %%e %%%f%?%on&lgéca%edag 1y =L,
sub-carrilers-1,l n-1,hel draw ) ngaréanmmmadas Jlntdar@ngh of one

{0,500 o the BaLattl s code XBrERs LIS S9UR ) wicn

acsecamndthere in FIG - is shifted by one individual
code fromthe_scranble code in a first. line, since
the scranble 5 FAOWE 0T S G F andthi sGXeHRL S het the

C@rrrt%@m@qn@@dwk@tlt@@mba or 8hehiftedsOyuenR€e. As shown,
i ndi vi dual code in the frequency_axis _direction,

alcPRSFgRNEREAERE B¥r Ahbl e dodés dsedr ate the -samere mapped

Mﬁkhﬂdﬂé%vé&§l&Pabnénsbhecé&@ﬂégngh &Mé5§86@5¥|$9 codes
can be 5 averaged ouf. he specgglc exanpl e

déSeHidasedd RYr & er%nger t% 'G L22 " Theescramble €77, .. .)
C%Q%Smébﬁeﬂ“é%'ﬂﬂﬂé%%éié bhesot theoonal, icodes +10f (hror 42;

and the resulggnt cpdes are
n@mﬁlﬁpﬁéé lB9lFﬁéeﬁ|¢bt3@e@Uence en 't he lsetor #1e
t %63286;1‘ amb| ea?@%%:pg;'&j %rtelﬂyéi{fghé%jf g%et@@t) carrler in the
or t hogonal codes of éﬁﬁ ) d the

r s fttoantt 3codesciar e t¢am |kéad Ckr;ﬂtq«g@rmh (’thlt§leqnénél‘§0ther
in the t oF, o # d,t d

o S35 02 gL B BE AL R1E0e8, 8 oncip neceser
- the scral)lbéﬁd adve s egplt drite orthogonal codes. In the

illustrated example, 40 sub-carriers are assumed in an

2
]2/311 3 /3r1 l,

available channel band and various types of data are
associated with the corresponding sub-carriers so as to
perform transmission according to the OFDM methed. It goes
without saying that the illustrated numerals are just
examples. The channel band may be the entire band available
to the system focused on, or one chunk. In the illustrated
example, the scramble code is expressed by 40 data sequences
and mapped to the corresponding sub-carriers. In the drawing,
numerals 1 through 40 related to the scramble code express
the codes that compose the scramble code. The scramble code
in a second line in FIG. 1 is shifted by one individual code

from the scramble code in a first line, since the scramble

_34_



10

15

20

25

30

codes are. multiplied by the pilot sequence in the

sector #3. 15 In the specific exanple described in
reference to FIG 23, the scranble codes are

mul tiplied by the orthogonal codes of (1, 1, 1, 1,

) and the resultant codes are nmultiplied by the

pil ot sequence in the sector #1; the scranble codes

are multiplied by the orthogonal codes of (1, cam' .
2F9ﬁ62@S3@ansm%t%m%sphéh@E§Uw%&@Fr@é@@§d§ﬂ@e relationship
”H'“éﬁﬂf%édnb§rE%ephh8§v§§QH§n%%dbn %P31§§Cf§%qﬁé@89 axis
the scranble codes are codes onﬁé@ 12/ 3n, E/ 72

38a rrgittiopl i @t Mo de toet HogGirala ep@e? esEld ape the same.
C%Q%% thsnugtépéégﬁ PW gﬁgaﬂyé%y UENGE 4 r@c&h%n can be
sector 25 shows xanmple in ich the
cemewadgpidl et .channel s and ot her channels are

mul ti pl $Gra t 0
code. hﬁ%@ %E% thergggrﬁglg%%%u%l%aetd; al'tép)?%w d@é o Fie-
paLt i 1dme 2502mphat cpleyiadesnal sequend ®y foe cmtélccgmnaincodes
piloychannel s, a proyldi ng. pardi on. 2504 40at 8001 ¢551; e
prOV|éés a Seqdenceé for % er” channel a scrample P
cm@ethpopnlon iéﬁﬁemhailmrmheck&cﬁdhe#ﬂcramblecmamble codes

an orth orti.on 2508 that ovj de
P POl e BB Ry G ol BB S g 1, )
se@weﬂne&e(mlﬁmgpnaaeeoﬂﬁs)rnulat1p’3_5Ledrb[yt{tkpé ip(iatoitosequence
part 2510 thg% ies the scra code

de?

d
'he &henagona e TR oo RS G EoBEePaRLied by

25%e bhahog@hél pidcﬁﬁs blﬂe datig sequem,ce foratderet hesultant
channels f%Jan out put ron1the mul ti plication

GPEESN2 58 T L Bkt e % Panb R R L Rt SISAIUSCLS OR Tt SisGiroT #3-

ZSMthaagpauLﬂ@I Eesmphe dpstpibs@auences nera oWt put. 23,
fromthe nultiplication portion,6 2512. As stated

aliG\Pe SHEREDIEr SREFE Ed8ePd LeBAIEAI Y BBfePREABEORBE codes

tha phural cells, andathecethogonaln€QdRis ar@ multiplied
deternined so as to be different (orthogonal) for 10

dioRf éPenpPiéel| §SarANFRel} | TR (Tt édanpihe, sehgmble codes
C%@@nmu@thghsaawl srRndoothegcghannelSearer (1, 3?/%,
mul tjplied by the sane scranbleé code and the same
oﬁihogonal .0o@ad the resultant codes are multiplied by the

pilot sequence in the sector #2; and the scramble codes are

multiplied by the orthogonal codes of (1, e 32/3%, g32/3m
and the resultant codes are multiplied by the pilot sequence
in the sector #3.

FIG. 25 shows an example in which the common pilot
channels and other channels are multiplied by the scramble
code and the orthogonal code. In FIG. 25, there are
illustrated a providing portion 2502 that provides a sequence
for the common pilot channels, a providing portion 2504 that
provides a sequence for other channels, a scramble cocde
portion 2506 that provides the scramble code, an orthogonal
code portion 2508 that provides different sectors with

different spreading code sequences (orthogonal codes), a
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FIG 26 shows another exanple in which the common
pil ot channels and other channels are nultiplied by
the scranble 15 code and the orthogonal code. Like
nuneral s  are given to el enents and conponents that
have al ready been described in reference to F_° 3.
25 and repetitive ep; anations are omtted. In FIG
2u there are additionally illustrated a second

s EMabIPe 16Gde PorrdTont 26020 ldhdtzd e pl PEaEFoRle scramble
PRIIH0R, 26074 thBB@Enlectdc@ ' Qﬁo@h%?%ﬂdcﬁ?lrlml%n portion

code by the orthogonal code. The (first) ‘scranmb
code 2p*©1fi@t oW 12506 1an phe SatifeseHipBEY foe,rcﬁaﬁtﬂ@%aéannels

aceth;r élance g umnly tsed bye trﬁ‘?liphydfér uf‘f&tx 0L Sr+!8n 2%10 a yet

th a predeterm ne e instructed
t kecftinest msktapbl @ iciode portion 2508, et sre@bhdplles the

S :lg% geggggctegkg a%n o%%lp%éogroxgtpﬁg ‘?‘nua_Ltst G_Lqr&%étdfn portion

iplication porti
The ldut pudsf rsdmuehb aﬂuMepI ot i smnrwm orod2604s | sommonly

mé“ep' '1%% e dat g sequence f or, of Egﬁr Ch%ﬁ%%'onal codes
(exc connoﬁ 6t channélsf’ ere
otdrer dehenmbhsdame>nm$tmplnaﬁ nyﬁbeeaecohﬁkﬁmmgwﬁﬂka for

h h wh h
o o G S e 0l {1l 1 e Byt SHer 1 FFELP Ler appPecom™on
CQﬂ&oﬁldhbhﬁemetimmMemOHEnneWstehré fius tihe@ed by the same
comme, pil ot channels are dHﬁ%j ui.shed, from

ot HEPTEHEN A B HlS SPiedi 4% thi s

exanpl e F1si.nge strhgrsSeconde £ i 1e @ﬁdfmrmyth@ common pilot
derived fromthe first scranble code, the

t AR e "R tESST FY28RaHEh T ormany Pibhial the paramble

arcddie def vkt iR HdYhd1s dJdrawn. LkkG n2#he$hOWS age given to
conbi nation of the specific exanples 5 shown in

FHQ§§”m2“fhﬁ6d260mH@?ﬁ%E§1H€ﬂh§awen?%éﬁa98 R¢en described in
'|ﬂé§8ﬂéﬁ&@t8@ﬂﬁjn@S@%&ré%@tﬁ@ﬂ@é%%bu%ﬂaQﬁo%@@ﬂﬂ§bﬁ1tted
ﬁ%é nglo yed as an exanpl e of the present
nt1on. 2The thelrPustiat idor3iaiaky ohl}estrated a second
a%@btnéﬂeé)lé%dbrbéf‘t%oﬁ he oshased, mQ@E§p§BéQB§b§ g%hoéfon 2604

spreadlng factor may change can be easil
ditStdathgu §h§élﬁﬁdhﬁ@ﬁ9ﬁﬁé¥§ﬁﬁﬁﬁgéC@ﬁ?éﬁdtﬁg‘?%E@Qﬁom%lCOde-

k%@xte (& At qoegtr%%ﬂaexsbe b8 gL 13 O (O INB s the (first)

above- nentlone suppression of interference In the
pidotardhgnmels, telsringsnon pos@rowfhe plural sectors. 1In

accordance with a predetermined rule instructed by the first
scramble code portion 2506, the second scramble code portion
2602 outputs a second scramble code to the multiplication
portion 2604. The output from the multiplication portion
2604 is multiplied by the data sequence for other channels
(excluding the common pilot channels). Therefore, other
channels are multiplied by the second scramble code and the
orthogonal code, whereas the common pilot channels are
multiplied by the first scramble code and the orthogonal code.
With this, the common pilot channels are distinguished from

other channels by their spreading codes. In this example,
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the shared data channels may be adjusted. 15 FIGS. 28
(A , (3) , (C show signals received by a certain
user. FIG 28(A) shows a signal (desired signal) to
be received by a certain user froma cll or a sector
to which the user is connected. In the drawi ng, the
pil ot channel is illustrated higher than the data

channel since the pilot _ 20 channel transmtted and
r §68C¢eln W%W%%ﬁ’éﬁaéllbé& Fpee W\@F fpaAveRel ot ghe first

C@%‘i"&%lel:lc%’dezs(t@e showssr@ (Sdnatan (H0or desi&Leeh for any
glnal) that is not the desired signal for the user.
2RGR-LdESi Fed sisghal dRdilvatdsna reilgnadls f<Femia cel |

(Or a S@§E0r>7t§h¥W§'éﬂbédﬂiﬂé%@%wl%an%eCQBQQQEQQ examples
and is an 25 interference signal to the desired

sisgean. Im THFS. exanphé, 26t he Wiltherfetsicy thinhed to the
pi; | I S iffere
P RS b D oty SRR Lol FE annels may be
t kepdeyiedede si ghal exmmp theopi Itdte chaﬁﬁehg ofnvelg ion. The
n [ [ : - ( 0
R G LB a i G 2O v PR e B g onared
datea achlammet 1 § mbrns et frer ¢ adi ng kfas@osi Aatyamhange can be easily
transm SS:Gan power r non-desir sd S
SRR SRR RRNE chRhab D8 o (GRLLAE 2B A S5 et

|ratteraf eroem:emh[etl\werl the desi red SI gnal and the - 7

non- desir ed nal uce stin
P ansm 58; R r CABwAETTE TIstISHE pRREession of
bah\meﬁdfetﬂaaeldead.lno ttmasgllstathansiecnrs t heaseetessonnpber of
sp C|f|caII the transm ssion power for the

2 G ot S B R IS T han a

pr edet ermt;sedza/ai ue. BWt(hZ t Show siktrenfer ensevedetweeartain
dat a channel s a.concern in the exa | e

of ' *8'G f@%ar?%@su%‘?%%s@d“@na helafsdredrayional) to be

perdcerife S Bt 2 COSBE N Nd1 4 GonrGUEr 8Bl Yot ranstdd RG which
identical. data channels instead of reducing the

t RS HPEEI bh POWSC G- t AR tho Afentidesi FBE %%Jg%%wwa[n@el is
zelrlq,ugtfra&%@ﬁ%ﬁagnér triRanle 8xtd ncangightince the pilot

exanpl e, there .s described an orthogonal | | ot
nﬁéﬁifﬁ’ﬁlf orS NEND- Y eristf sPdnreeRt Fd oﬂth lgher electric
power than the data channel. FIG. 28(B) shows a signal

(non-desired signal) that is not the desired signal for the
user. The non-desired signal indicates a signal froma cell
(or a sector) to which the user is not connected, and is an
interference signal to the desired signal. 1In this example,
the interference to the pilot channel is suppressed because
different orthogonal codes are used for the pilot channels
of the desired signal and the pilot channels of the
non-desired signal. FIG. 28(C) schematically shows that the
transmission power for transmitting the data channel from
the radio Dbase station (transmission power for the
non-desired signal) is reduced, or the transmission is halted,

so that the interference between the desired signal and the
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mul _ti pexed pilot channels may be used in an antenna

gain 15 techni que such as M MO nul ti pl exed

transm ssion, M MO niversity transm ssion, and

adaptive array antenna transmi ssion. Only as an

exanpl e, the pilot channels are transmtted

according to the MIMO transm ssion fromall _ the

antennas in the transmtter. This is because the o

pi 1ot~ Pes errthnel gnar e lseqiid et d oPvreadiretangQt naglsge ssion
for, t ' ! tl%ﬂﬁﬂ; ' \V} gggg s
tg%l@%%({r}epl “g{lals%/knb% S arrg&t e %Sa'r?!eétrv%geg{ Iess":rzﬁlo base
t hetaluhdes ofrt r aheni ssiormemt ennaéore becaasefically, the
c L i-n,.C Y} ! I . d Lo
R T T e
| nfeshethdn M N ¢damsmssednyatbe. chamrelthest,i mattisgrference
is. ] 0 I r ' the, dedi cated pi.l.o
A R
t ransiGsizénB)t heanundesumdradweeqgi | otr, sypbossr pexry perform
ani enna . Hecones, qne-Lourth of herH”He o tCentical data
pi?o syfhbol's i éﬁﬁﬁpg anténnd trangh sio%)

Adapd mvel S ipaitidaal ofi Fedusyndol harappinkg ifseronhpoWeMIor the
transm ssjon may be | oyed, panely the pil ot
SyRHOTA T HETH a° L% br  Boafi™ 11 ahbrf SSTHTP Fbte may be

;- hi_nnea in accordance wr:temle appl i cation scenario

such as the de| spread .and t he npvin 38 velocit

|G 29 stond otThogoHarEquenEEs TorASERE TIFND pIqTdtog0onal

channet s heppeer seetor s MMt her easen0fs BohOUr  Orthogonal
antenna _transnitter. The dedicated pilot channels

arB LiskRl %29 50 thip| €t e the'thdihelseb thman gtanpa gain

t hec GhaVGRE, ALh #2s HBiv@nehi4 i6Qli@SPoRdat OmBssion, MIMO
first, a second, a third, and a fourth antenna.

ExahpPes 95y | ntERBAPIES 1P and B9 t hRIFMEEYS cePlFrgy  antenna
| Nt £Ln8RCE O on 10 dterdference i1 d he il ot ghannels1s are
i's suppressed by multiplying the pilot channels by

t her o $hbgondla Codesing Wei Fee NEH drencgeisall cgodiesm all the

ar gn preh g5 ably rused framithe . vi ewpai nf sofobULkRekhe pilot

suppression or the interference, use
channels are required tomeasure a CQI value for all the signal
transmissions. All overheads of the common pilot symbols are
the same regardless of the number of transmission antennas,
because corresponding areas in cell coverage for the data
channels are assured by using the MIMO transmission. In the
MIMO transmission, the channel estimation is improved by
further using the dedicated pilot channels (in the case of
four branch MIMO transmission, the number of the pilot
symbols per antenna becomes one-fourth of the number of the
pilot symbols in single antenna transmission). Adaptive
partial pilot symbol mapping for the MIMO transmission may
be emplcoyed, namely the pilot symbols from a sector beam
transmission mode may be thinned in accordance with an

application scenario such as the delay spread and the moving
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of the orthogonal codes is not necessary fromthe

vi ewpoi nt 15 of distinguishing cells and/or sectors
but non-orthogonal codes nay be used. However, when
t he non-orthogonal code expressed by a genera
random sequence is used, quality degradation of the
pil ot channels caused by the inter-code interference
described at the beginning of Exanple 7 may be 20 a
cORE@.tYOn the other hand, there are sone types of

non- or t hagonah, sades 4 TN §85R000LerBE | 00 d Mizo pilot

terns o the inter-code Interference (correlation
compared swikdtydrn peaAtortshogondle codes efpraesSedr bpntenna

t hc%an%pnq%'qesrequeﬂg’g déﬁ?.laat@dh:l%hl'zcé?t Eﬁgfﬂléyg %r%oq?sed to

for exanple, a code that allo e I nner
|mtEmjkamam¢ethe @ha@mehvﬂitmmaEMQHﬂ nIonehtemtdwinmg, #1, #2,

tH@ CO% ‘3”8&9} 'sfgéén e ysgdcto distinguish the ‘i%'d Sand a
/"or e Sec . an exa Te of>Such 'a co !
ttﬁmuzﬂhsamuahﬁéc code, which is brlefly descrlbed in

the follow ng. As shown Q% FIG. 3% is assuned

that a code length 30 of 8 code A Ls L. For

si npl [ CIIhyE&bm@lplsaﬁatalndn,B tlmh& icode-kengt brLinter-sector
ass to corr to a.time period of, L sanples,

al TS a 8 rrp*?h%n s Yot CReBassary fo fHpressed by
prnﬁﬂe;rﬂplylel\gentth@nplzeoﬁebhasln_@ﬁsAb@armh@soésh@@\ﬁn@y codes.

hat chi ng - in the dramkggg |nclud|ng the end

sdrpiiE (SLuQ}h %%?&ﬁ%‘?n%]f cefRs CPEBABT AP AY eUSRff fegm the
t o7 it dion @ff the teAGAG sAcNG it hue anethekrence, use
CAZAC code B is generated, as shown in the bottom of

FIRG 36, OF RRPAPE LRIt He CAZATSEBARITA, T TP Ty viewpoint

ordheganaln gu\dh 18RL ke AtiRela ngdar dickg A=1 il 91%91'1 okethogonal
Nanely, a first Al':; code is orthogonal with a

SEEBINE CREACE CoRs geReNared  byheyclthearry ~shitheidrgal code
t r@(ﬂx‘ersssteo(:ﬁgf‘cacegﬁeral—h%ra%fo%&@’sé’&lﬁé})é@el%égdco%allty

having a code length of L is prepared, a group o
cotesr adedti cay @ foichRogdRar aRghnehe Cﬂ)‘lmt%rﬂ@ﬁnﬁér code

tfh‘%@é&ﬁf&%ﬂcﬁo%%wl%%d !a@n%’r?%'ﬂég‘%n kigels i) ng\;z%ﬁ%dﬁ may be

I's not orthogonal with a er CAZAC co
i $ notneeri vedOfr dinet el IGAZ A edde tAsrFoweersorevehypes of

L %&%%%a t & dJY @55¢008 1 DLELT LI SOLE DEIMREN ternms of

t hese
the inter-code 1nterference (correlation) compared with the

non-orthogonal codes expressed by the random sequence. Such
a high-correlativity ccde (for example, a code that allows
the inter-code interference to be on average within one-tenth
of the code length) may be used todistinguish the cells and/or
the sectors. As an example of such a code, there is a CAZAC
code, which is briefly described in the following.

As shown in FIG. 30, it is assumed that a code length
of one CAZAC code Ais L. For simplicity of explanation, this
code length L is assumed to correspond to a time period of
L samples, although this assumption is not necessary to the

present invention. A series of A samples (shown by hatching
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A, Bis not significant conpared with the inter-code

15 interference between different random sequences.
Moreover, the inter -code interference between a

code sequence conposed of part one CAZAC code A and

a code sequence conposed of another part of the

CAZAC code A or Bis less significant conpared wth

the inter-code interference between different 20

r afndémes égaenoes. 1Rehudiaet 4hkednexpkanrati oh-abogemple) of
t , S " Ral se.c s Wit heg :

o odt 0 o At Tan BroRere: o g, +gb! draeffgpanc coce
TRarsd ithiter anotTlkeoCPZAC0kodETB- 13, gpper5884d5325 shown in

Jul .and T | o .an of _upli SuUh- I

e BRfean %\/E% 3 3@&,%“% -C&“gészgc?lerg?‘v@ga REe2 2,
| peter wrentogonsExanphe ek@h bnhExampbesdZngBA=andh@pugh L-1.
t i-lLot _c nel f.th desi red signal .and the
SRRy 2 STl B8e PRL ARG R Ll ana cazac
a doeirt beexranpkd, by heyquiilcatl lchahnélks nof thhef 3 deEizAedcode.
ai_gnal nd the non-desj signhal are transmited ,
e 205 NRpRoBh ErGMAD SN EAAS o EPERLIRnes T 1o
O rebardid,f er enoufr efuencicess ahahokthe astibaonailnwith one
FIG 31. Wth_this, the inter-cell or the oL

i AP e 10t Tt P Fer ente? L L oPT e RYET B ngt RhadpiFopn, one
cliame sogam be suppressebnadinwaddi indher WAEAC code B that
transm tting the data channels of the desired signal,

i & SpPBhi BF T eIy ThAi Ch2AT RPdhé -pi Y ERANMRTS" ot this

t ke sd)onhdesh f € Sd@haln e heime beanssht tiedse @ ac codes
interference 5 between the desired signal and t

t we he
n@n-d%sﬂﬁédn§an%}g%%§ﬂc%R¥flﬁQWﬂ%re§bpﬁ%E§séd¥fWﬁPFéf'COde
prigfreried LXRNPL 8588 CAHNG Ht0r LH§oRTRSBMNces. Moreover,
i nvention have been described in the foregoing, the
prté)s@eh’tltan%ﬁ?ildﬁqrsfeﬁcﬁnqe! ﬁ??@@eﬂoﬁ Fﬁ@ed%%%?@rkﬁeﬁjcomposed
exaples betonBYcaAZ: 0e ddi £heds of o @ tRIRE AL composed of
various ways wthin the scope of the present o
i veritiegh Pant addithico ®AZAG keggh 2t ke Pr éSenpess significant

i %@Agﬁ@&i Q?Ehb@r‘?%‘ ideseriched mtéﬁﬁmgeélb&m 8S fferent
for "sinplicity of explanation, the present 1nvention
i ¥aygiom sequences. For adetailedexplanation about the CAZAC

code, see “Polyphase codes with good periodic
correlation properties”, D. C. Chu, IEEE Trans. Inform.
Theory, vol. IT-18, pp. 531-532, July 1972; and “On
allocation of wuplink sub-channels in EUTRA SC-FDMA”,
3GPP, R1-050822, Texas Instruments.

<Example 10>

In Examples 7, 8, and 9, the pilot channels of the

desired signal and the non-desired signal are concurrently
transmitted. In a tenth example, the pilot channels of the
desired signal and the non-desired signal are transmitted
from a radio base station either at different times or in
different frequencies, or both, as shown in FIG. 31. With

this, the inter-cell or the inter-sector interference
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necessarily practiced as each exanple but one or nore

of the 15 exanples may be conbi ned. This

i nternational patent application is based on

Japanese Priority Applications No. _'005-174400,

2005- 241905, and 2006-031752, filed on June 14,

2005, August 23, 2005, . .b and February 8, 20.-~v,
respectively sti:h the Japanese Patent 20 Office, =

t BEI8AFIPE CohPehrPs BRIIFIGhCAF @enerRbye T Fedr poratedition,
byheef €r-gne8: ttifly tEbARNBa EhaAnbianshi §8b0f8esired signal
apparatus conprising: a multiplexing portion that

miSt PPéxes tgdcermpRIpReEh 51pRahRel P1acshapeanels of the
caphrok sghamngh gnand A shaned Watachannel theai syabekrence
generation portion that perfornms an inverse Fourier

t Pafgeenmaticodeon redesaahel phegethsi gpardssiasdt eignal can
gener, S L. a transm ssion portion that
t?gngﬁgﬁg@fhéﬁggﬁgfgggd 10 synbol ; wherein the

mul ti pl 8Riihg poefeonedubkipbégesatherdshdr éd tbatpoksent

c nc j r .L.nf ot ] ecessary.fo
G Ao Ok e B oS e RS RE G s "present
payivead ianditsheotohimnt ¢d | ot Wramkelctiddoe ecuseg 185 byt may
plural users in either one of a frequency di.rection

DR Ao RER pPef  Bfte ol Al G Mdr o neaRgope of
mthiei plrexesit tiheeshdoed dahaachanneh, i alehdbhgh ohe pfesent
a.frequency.directio and. a ti.ne .direction, or _a
CSRIERALI Gn "PiTePEST, ORioEH JPESpdEt 17Ed g commeRDLeS for
pislietp 1akarrel fareptihe ashaned teenrels cehannelent 120 The not
transm ssi.qn apparatus of claim1, rein the
|ﬂﬂ%ﬁeﬁﬁéfﬁﬁé ng?Fbﬁe 1 PAICEXBEARPUR AT tatte§ PFITre of the
channgll est @ahle vesedrby nee or nore of specific users

to denodul ate the shared data channel in either one

of the fré§uéRc§r28tdPract PBheRhd2PREERMECRI FEcPRERT O
OlTaa6RERI PAL bont § Peaafcations No. 2005-174400, 2005-241905,

and 2006-031752, filed on June 14, 2005, August 23, 2005,
and February 8, 2006, respectively with the Japanese Patent
Office, the entire contents of which are hereby incorporated

by reference.
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with respect: to the common pil ot channel and the
shared control channel. 3. The transm ssion
apparatus of claimwherein the 30 dedicated pil ot
channel is time-nultiplexed at a first point of tine
at predeterm ned frequency intervals and al so
time-multiplexed at a second point of tine at the
predeterm ned frequency intervals. - 42 4. The
transmi ssi on apparatus of tdtif{Swherein the

dedi cated pilot channel is transmtted to a
conmuni cations party that noves at high noving
vél-ocft YrBOEmABE 1P aPBEReFUS E€ORRTAFEATi ons party

that dogsynot; gmvie [t pRi-gh AV DY el @Aictdhs B-colin pllot
transm ssion apparatus of claimfurther conprising

pehEnas Ly hatshadjedseqn tFahsificggicdn deam dhaeedicorial chs«nnel
t 10 i f
0 a §gﬁ§ %%%m&%d%rp?r#% pahereln gp inverse

dedi cat ed IS inserte or "the spec
cé‘mnmee:attlr@mfgamayloneonThéet mansipdsken apparata@s as to

of , ¢l-am:2, ﬁh% en . copprising plural transm ssion
ant ennas, erein the common pilot 15 channel is

transn1BtEdahsmmﬁemenoponbnenothahetpbusahts the generated

tran%p135|on antennas and the dedi cated pil ot channe

S Iriraﬁsmtted fromany other one or nore of the

pIuraI wheae$n1sheomuantpmBasngZ@oft1$hemhﬂamsmezssonhe
aratus of cl.aim_2 ei.n t.he comon

R i &5’&“@5 &nﬁluéjtm@h&?ﬁl&ro&r énfomatlo“
dm&@@&b@ﬁ@OUEhycﬂﬁﬁﬂ@daﬁﬁo&lhﬁemh@n@h&meuh@a&bn&hanne1
direction and the frequency direction, or. a
e e 3T b Dore S G OB Rl bolat “rfhpet <o pe used
ofpyClaiumal, uwbesein ¢hehepmmd oPid atrcehr@mrgl di$ection and
transmtted with codes that are orthogonal between

ei’t helCotrer Of L tel LTafd S8R bBR5ICB, thl*hree‘ifr'aﬁ@ﬁil ggj phplexes

appar ah4seQldatlatMnd el Whes £ime ¢ aaemmvﬂkecﬁ@rw @irection
hannel |is conposed of either one of a' and part

ofancha AR diE6E tHER ngT & SP@HéPéFﬁfPﬁe%lh%Jé%l%f | é«ﬁgttmrespect
1. The thraASHISSI ON RARRAAL HEJ0fh&l MR Jon@rol channel.

wher ei n when
2. The transmission apparatus of claim 1, wherein the
multiplexing portion multiplexes a dedicated pilot channel
to be used by one or more of specific users to demodulate
the shared data channel in either one of the frequency
direction and the time direction, or a combination thereof,
with respect to the common pilot channel and the shared

control channel.

3. The transmission apparatus of claim 2, wherein the
dedicated pilot channel is time-multiplexed at a first point
of time at predetermined frequency intervals and also
time-multiplexed at a second point of time at the

predetermined frequency intervals.
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43 the shared data channel is transmtted in a
cell or sector, and transm ssion power of the
shared, data channel is reduced below a
predeterm ned value in different cells or sectors. 5
11. The transm ssion apparatus of claim8 or 9,
wherein the comon pilot channel in a ;ell or sector
is transmtted at either one of a different tinme and
a different frequency, or a conbination thereof,
from thhe o Ridioh %@%ﬁ&%‘tutso ofb%lta&%n§m %%‘%e'l'?l &he
different cell or sector. 12. The transm ssi on
appRt Bt aise B Il o mhﬁrn%éﬁetﬁamﬁ@httﬁ@ teomesmpinigiations
Q§99@§ ﬂﬁéﬂ:%%Q%%lgEeﬁhéﬁ‘ﬁﬁéﬁﬁ ﬁo%QQ§OEut not to another
transm ssi on power of e shared data channel 1s
r eclreeen 1 gt ow s predetdrat méekyatele neve ali fifeglemoving
cell, 9 ctor. 15 13. A transm ssion nethod
conpr|S|H§ steps of: nultiplexing a common pil ot
channel to he used by plural users and a shared
contr 0
metes el For SHbhguT SEESR ot o s kP ad dat 4-oper comprising
chaqnehnunchm@mngdaupaylOadnsmlesnbarbemmadﬂrettlonallty to
equency. direction_an ction,

CoRBERa S rErwor= Plade R takal o ot AR FRd pilot
e| thefinonhel ©fi nishe tfacequencye dbeectioncommnchidwe: tore party.
direction, or a conbination thereof, wth respect to
the common pil ot channel and the shared 25 contro

channelhe Peshonis 8goRRpipAvrerse dounbemn 1,1 ﬂasﬁﬁém&mpnsmg
the. multiplexed signal so as to enerate a synbo

an%llu’f"f‘]an*é?ﬁl??lf‘hﬁs%% Yergrad 2d Synbot! Sfeel‘ﬂom%m ‘pilot

I egePhhON @@p@fﬁﬁﬁﬁlﬁﬁﬁprf§¢ﬂg®n@-6§Qﬁ@&éoﬁfp@ﬁé|§ﬂhral
that receives a synbol transmtted from

t r aFRPPRE 27107 FPEPRTHF Nt ¢ oW%o‘?%‘iib‘F\a?%tpjpje?’? ofmEnRel is

Fogféﬁémlttéé cE6ANSH QI dBtd PNoRd thendsecebvedhsYFPetal
antransmission antennas.

7. The transmission apparatus of claim 2, wherein the common
pilot channel and the dedicated pilot channel are
discontinuously mapped in either one of the time direction

and the frequency direction, or a combination thereof.

8. The transmission apparatus of claim 1, wherein the common
pilot channel is transmitted with codes that are orthogonal
between either one of cells and sectors.

9. The transmission apparatus of claim 1, wherein the common
pilot channel is composed of either one of all and part of

a CAZAC code having a predetermined code length.

10. The transmission apparatus of claim 8 or 9, wherein when
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a separation portion that separates a common pil ot
channel, a shared control channel, and a shared data
channel fromthe transformed signal; 5 wherein the
separation portion separates the comon pil ot

chann+_=1 to be used by plural users and the shared
control channel -including control information

necessary for denodul ation of the shared data channe

i irhei sheregnéabd ahamrp@hw@néyfa@usmé@ttednlan@l el g sector,

d%ﬁﬁ?%kﬁﬂsm&@s? Eﬁpg é%n§{@9% @ﬂgnnel gduced

separates t ared ta c ann incl ud ing a pay

i frPediavher pardedfbrrhacHr eqlen, &0 Hifleotdron caid < ee sectors
time direction, or a conbination thereof, with

respect to the common pilot channel and the shared

cant.r oITheh1amue$mi:15id_5.ap@arratem Pénc heetthdd ocompritsingg n the

SteR%d rh‘perl%ccelc 'B%e% ;é'@ Jf:%ﬂ alp etctteod HIOM Ay onstred at

transm urler ransformati on on
thejﬂenemxeﬂcﬁSmgmaEfeanwtsepmeahmdgaad¢dﬂ&manpiEmkquency,

channel to.be_ use I 20 _.users and a S

o oo bR AR R s PR aRRE abref o RBRIRId  hdnnel to
negessamsniiartedenod atiifoferainta har ed d;acﬁtor_c.hannel
including a payload in either one of a frequency

direction and a tinme direction, or conbination

t ex eofrheatehn drites shad egpdabaus:ot unaeh 1N, @htRernofteen the
of the fre engﬁlzs direction and the tine direction,

or® FREedfS PAAIH eSSt o Ge QMG toeT !
p'ﬂﬁnsﬁﬁ%ﬂﬁ@in Puhdhe shatedhLey rc{éltaChﬁt{H}ﬁiel 16 Aduced

transm ssi on apparatus conpri sing: generatlon
pdItivh & RALIGEREFATES H2EBAMDA $|4Joﬁfercﬂfa“nr?@ it @rpgector.
used by plural nobile stations; a nultiplexing

portion that multiplexes two or nore channels to be

t rlahsnt €a7 SEAE S1oAsMeE hprr SPTREIEILPRI EAEPENOH6r ti on

that multiipli éﬂ Lihg 2 conmRR Pilat cﬁBﬁH@@lt&Me &sed by plural
spreadi ng code sequence common to plural sectors and

an'rihoygohal Yot S euence difarerentingduding control

information necessary for demodulation of a shared data
channel including a payload in either one of a frequency
direction and a time direction, or a combination thereof,
and the shared data channel in either one of the frequency
direction and the time direction, or a combination thereof,
with respect to the common pilot channel and the shared
contrcl channel;

performing an inverse Fourier transform on the
multiplexed signal so as to generate a symbcl; and

transmitting the generated symbol.

14. A reception apparatus comprising:
a reception portion that receives a symbol transmitted
from a transmitter;

a transformation portion that performs a Fourier
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different sectors.. 5 1:. The. transm ssion apparatus
of claim 16, wherein the first nultiplication

portion multiplies other channels excluding the plot
channel by the spreadi ng code sequence comon to

plural sectors and the orthogonal code sequence 10
different in different sectors. 18. The
t.i:ansm ssion apparatus of claim 17, further
CORPRPEPRBALioa @er Fhat reACHEPE] 6HTPRAt defi ves
anot her Sgéﬁggéggonléofgggnng pegoftom the, spreadhngiior
code sequence conmon to the Ural “sectors in
acterdance2 inared contéaét@mﬁn@bd ang| @;shaecddata channel
: [ tion that multi. plies

fEOﬁ QggaggéﬁéE%E&%H gggg?%g the pilot channel by
t he derviedesprehdi agratateosegoehten 20pd9zatdhethe common
t ' [ a f t
Pt e Rl B P kY Er s e Pk lelSsg concron
pbhehnedhannébdanq tbetsbaredfommammbnchaneebaby the

saLsadlng gade. csequence. comn, Lo Lhie plur gl 3ecters o

e or Seguence ferent
dEﬁéquentyséﬁtebsloﬁhﬂn@hfﬁﬁhﬂakﬁﬁxﬁﬂﬂ@ﬁd or a combination
ti li_cati ortion [ e ar ed _dat
BB poninaBants ooy W ol T dite CDaLEE Cahluding a

4@ayload,1n either one of the frequency'dlrectlon,and,the time
direction, or a combination thereof, with respect to the

common pilot channel and the shared control channel.

15. A reception method comprising steps of:

receiving a symbol transmitted from a transmitter;

performing a Fourier transformation on the received
signal; and

separating a common pilot channel to be used by plural
users and a shared contrcl channel including control
information necessary for demodulation of a shared data
channel including a payload in either one of a frequency
directicon and a time direction, or combination thereof, and
the shared data channel in either one of the frequency
direction and the time direction, or a combination thereof,
with respect to the common pilot channel and the shared

control channel.

16. A transmission apparatus comprising:

a generation portion that generates a common pilot
channel to be used by plural mobile stations;

a multiplexing portion that multiplexes two or more

channels to be transmitted; and
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a first multiplication portion that multiplies the
common pilot channel by a spreading code sequence common to
plural sectors and an orthogonal code sequence different in

different sectors.

17. The transmission apparatus of claim 16, wherein the
first multiplication portion multiplies other channels
excluding the pilet channel by the spreading code sequence
common to plural sectors and the orthogonal code sequence

different in different sectors.

18. The transmission apparatus of claim 17, further
comprising:

a derivation portion that derives another spreading
code sequence from the spreading code sequence common to the
plural sectors in accordance with a predetermined rule; and

a second multiplication portion that multiplies other
channels excluding the pilot channel by the derived spreading

code segquence.

19. The transmission apparatus of claim 18, wherein the
first multiplication portion multiplies the common pilot
channel and the shared control channel by the spreading code
sequence common to the plural sectors and the orthogonal code
sequence different in different sectors; and

wherein the second multiplication portion multiplies
the shared data channel by the derived spreading code

sequence.





