; 2@\Be3eZH} ZEvvwTz| h{:}6p} T} M -1 DESCRI PTION TI TLE OF THE | NVENTI ON RADI O
COVMUNI COVMUNI CATI ON TERM NAL DEVI CE, BASE STATI ON
APPARATmm“W OF CONTROLLI NG TRANSM SSI ON PONER TECHNI CAL FI ELD The
present inventien relates generally to transm ssion power control in a

radi o communi cati on system adapted for the csdé Di vision Ml ti pl e Access
(CDMA) nethod (hereinafter referred to nerely as a "CDVA radi o

comuni cation systent ) , and nore[xﬂ6é§8k§@?$6ﬁ a nmet hod and apparat us
for controlling the transm ssion power Th wWhich a nobile station uses a
code sequence as$ilghlel] SEpJITHE el YVERNT BANBh nul ti - poi nt transm ssion group

to provide a base station of Rabsd r@HENUIEI EAT POWErs €9REMOI request in the
CDMA radi o communi cation system adapted for. _nulti-point_ transm ssion where

the base station GPHENICETIRN STREMENAL DEY LBy uBHSE ySEATHAN | e
stations. BACKGRANARKTUAS, KKIOPNMETIHDL, OF N CONT KIDVA INBli TRANBNMUISE SBONON
systemit is i ndip%qﬁﬂﬁabl e to performthe transm ssion power control
(especially in uplinks) in order to reduce interference. In a conventional
CDMA radi o communi cation system the nobile station determ nes whether to
request the baseqgi@iheRaLO FNEL.Base or decrease the transm ssion power on

the basis of rec i ng ari of sighals fromthe base station, and fhen
transmits a transm ssion pOV\EKeC&ﬁer T8 JRAICHBPPEsERY TGS AnIPR &Y
request or a decrmaseraepguestisiont ipevwasecsinatr oh. iAn eexaaphie of such
processing is sh ‘M?nrh@nica‘t%dﬂ%%st'éb%%d*%%‘chﬁ $loAt 'tci{‘?dt%ﬁénbg%é’%ﬁher
the receiving quality 1S good or hot conparing 1't wth a predeternined
threshol d, and t Mah-§iRASRES SR (GRMANIRS bﬁdpgn@rracm@félersrgrf@rred

representing thetdeeaE£oseyr agUASH OBEA LhE PN i@ idN Sycerqs | he
threshold, while_it transmts onc_%n%ha; r%presentsn%l@e | ncrease reque t _when
the receiving qudifid P9Ee I BREFL He2 bade T8t &t P& R Ui 2R r RRBAFES L3 che T
transm ssi on powerorconoddlinsy dguiad treomsmokss lidrs pavaes M s siloihcpavwero hiskd f or
t he sendi ng nobi | i r IS 30 - sd | £
accordance with tsheﬁ%%pggg_ggo%%%%eﬁg B}ez_lc?ué;s%t tﬂg%e?sg%g%rrea:%%{lgdﬁ{)% t he
recei ved signal . @&Fk hBUdSHiva? + Bitalt TERAMEEH P RoFRPYIR aE P oR T&t @ 2a
spreadi ng code | paassi gaad isapas it dltys f or agaetl ®hbhe 5dwé £ 0B oo EXanpl e,

in the exanpl e sha L n,.Fl Si s_transmn f.r il ion #1
are spread by Co&@%%s\%hilﬂ %}Fl%slcf rom.f/égi@;{&en%%ﬁqgr]l%ggg 5’3?% by Code
#2. In such caseaglapted Sepanuild isppedditngresduni ssiod yhar ¢ dthedvhse

nobi | e station, qrdhegenatirhn HMPPY tHe sRRAD ghsdes Qeggmlvaeaif &ad
the interference increases in the uplink when the nunber of the nobile

stations increasBRhteh&r@F 1 PR Snunber of the spreading codes required
i ncreases. DI SCLOSURE OF THE I NVENTION It is an object of the present

invention to pro@&ﬁzéﬁguﬁgrgﬁﬁand apparatus for controlling the

transm ssion po e above-nentioned probl em when the CDVA

radi o comuni cation system pRBFf SMRWRUFEASIS nt 16y drikei SBMdn ragie,

mul ti-point trangydnsea Al cEBANSH & 88AN $81 08 ITRI DoPeh®al I @nsdTbletd Mgrihe

sanme signal . . . .
the transmission power control (especially in

uplinks) in order to reduce interference.

In a conventional CDMA radio
communication system, the mobile station determines
whether to request the base station to increase or
decrease the transmission power on the basis of
receiving quality of signals from the base station,
and then transmits a transmission power control
signal representing an increase request or a
decrease request to the base station.

An example of such processing is shown in

A

»159159*



-3 froma single base station to a plurality of the nobile stations at a
time, and is considered to be enployed in, for exanple, a nulticast
information distribution service that has recently beconme w dely wat ched.
The above object is achieved by a radi o comupi cati on system conpri si ng
base stations and nobile stations where the bgée station is able to perform
mul ti-point transmssion for transmtting the sane signal to the plurality

of the mbile stations, whepei fotio gobLLE 3Rt oD LALGRLT S QERLhE the
e R of

mul ti-point transm ssion prov ase statlon W e i NCrease
decr ease requestréﬂetlhéltlgam‘éﬁﬂééi&bﬂsp@ﬂ@rd By RP&nBHi ¢eMAG oM Hidtt with

transmtting a péGSQTe%réTtQQﬁhS!éJ:l\aJchE@estH'@lQaS%nﬁ HheRn. thHyesmiB8 the
above- nenti oned gredet erm ned si gqnal }'/1 n arbitrary bit siﬁuen for
exanpl e. O her obf8f3MisSpdon,POYer 6q 5&\%ﬁtsa39%§a f LERE 97 88 &3‘&1“ on
are el uci dat ed ideblmadméIJomqngsd:ebva!drectlﬂescecpb.iramg/\nqd”alEtgrenceetctB t he

accompani ed fi'gutgs. Rl EELGRSCR PILON CFe THE RAW MOS0 chaks @ di agr am

showi ng a state of the conventl’onal "fransm sSion gower control;” Fig. 2 is a
schematic of a bESBI&SRRbA AECOrdITHeRE Sa HeTEE S BnBEIEHe JFe €Rd Vimakent
i nvention; Fig. éubg_lat}scl_ﬂgrrqtdw:e@f a nmobile statl on according to the first

enbodi nent of the present |%§nt¥3 %t 4.s ha ram showi ng a state of
transm ssi on power control i""r"i”ge tDEefkd 'rs‘f di HERL VEF t%‘écgr esent
invention; Fig. Bremsnishéwst imowéra dmaseretflatsiognatcoradimigrod sa isezond
embodi ment of the, E'ix‘”s’%ﬁi‘é.s;lon“(p&vngﬁ}t 'u%”edFE%r Qﬂé Set&R hopAfi & Mmobile

station according to the secon odi ment of the present |1nhvention: Fig. 7
is a di agram shoftad PRt afe thRat r kARSI BA1pSWROTREL FOIN e br 8iLeFak t he

second enbodi rreninOéct:ba:d)m&enhlltnuvwé qmcfegseSmrSdacﬁcéwgatrsqqfesat
nobil e station a or dihg to.a th g? nbod nt o t he present inventl on;
I

Fig. 9 is a sche it Jb aeggseeses? onl%c Fdin C?%VF e Th P8 enbodi nent
of the present invention; Filp tDei s:Qan‘sehérmn@lofJDMPcoraéh-atl on detecting

part of the basecéhﬁ%dr?:[‘cé%&%f“é’&gs{:gmt hg ts*iifé’a&irﬁ‘ad'c@’d‘é 0§ 458;:RmeRseNt

invention; Fig. Il 1s a diagram show ng an exanple of the _relationship
bet ween PN code §§El§errﬂ:1é§lé(n5°a‘?m%ﬁf3§ oRbhEr AtBHFiIPRe t FRAKNFERMET Spover ;

in the example shown in FIG.1l, signals transmitted
from Mobile Station #1 are spread by Code #1, while
ones from Mobile Station #2 are spread by Code #2.

In such case where a separate spreading
code is assigned for each mobile station,
orthogonality among the spreading codes becomes weak
and the interference increases in the uplink when
the number of the mobile stations increases and hence
the number of the spreading codes required
increases.

DISCLOSURE OF THE INVENTION
It is an object of the present invention

to provide the method and apparatus for controlling
the transmission power that solve the
above-mentioned problem when the CDMA radio
communication system performs multi-point
transmission.

Here, multi-point transmission means a
transmissionmethod for transmitting the same signal



Fig. 12 is a diagramshow ng an exanple of the anmount of control requested
froma nobile station belonging to the multi-point transm ssion group; Fig.
13 is a schematic of a nobile station according to a fourth enbodi nent of
the present invention; Fig. 14 is a schematic,of a nobile station according
to a fifth enbodi ment of the present inventioh; Fig. |5 is a schematic of a
correlation detecting part of a base station according to the fifth

enbodi ment of the presen t F [ I oy e flow
of a correlation 5g’t"§c%| %llh \rigégeégggccéogadtchgntchlh;e g:ﬁﬁ.{%ﬁ nggd of t he
present inventi omobdne F$§atll'Prl% @tfﬂommﬂt %Ih@mﬂ-ﬁgc&rtﬂb@\ﬁeﬁdato be
correl ation det eehlprl%,gé@cests aﬁpprewagtﬁpeths Ve Ba 8O £8Pk a®fi drhe
present inventio PREFERRED EVBODI I\/E S FOR CARRYI NG OUT THE

| NVENTI ON The en%&&utrfe’rﬁ‘étéf’nt A& Tpresemid h FSifF P By EFPB‘&JI“delY
herei nafter w t hwaefodredice to t he acconpanyi ng draw ngs. The nethod for
controlling the transm ssio or di t h Isr d .0 the
present invention is now degleﬂr??\tln\gg QF?C 6ggggrtehic§e gh X e%?ﬁrégg%td :

t hi s enbodi nment, CPH@W@Q&#@ c%ﬂétﬁﬁfsl(g?féﬂrééﬁ-atﬁtléﬁyef Grtakians and

mul ti - poi nt tr anﬁﬁbi?].@ns ﬁéQlinﬂé uae&@&ﬁ@%@%@%ta%uwué rapy@ tded
fromthe nobile statjon to e base gt tion in the tr nsmssmn Eower

control, and thepfar’fdgr°e%f§e decl?‘éég §'Plsssjtcﬂ%n PFi &F ISP HEASRY ti ng
or not transmttthg tsl’naneequ@ta]sl goalthéi p3nxralhietgoofii gurat moi idns
operation of theg ta at or, t b

eﬁbodl nment are deg%lrﬁllb&né B’ %eﬁetr%?}:e ?@éﬁlih §@£‘th§1 t%if@e&@ﬁlsrf[ e
schematic of theth®l t"}quBi’-nPOtlrraﬁsﬁirtatqsrf@)lé&éé’nst%’t?&ﬁdlerﬁ th’éecbﬁﬁet adi o

communi cation sysgtemiaskafit Rothe iﬁb&e@ﬁ@%ﬂ@cr@ﬂde'zrgqu%ﬂs dthehe
schematic of the_pohile, station targebﬁe or the lt| RO nt%gransm ssion
Hac

in the CDMA radi Bré‘&ﬁﬂhfééﬁ orP%‘(}g BF‘BFH@”% PR S iment. In
both figures, ontyapEmibdhinchat predetessangd ovighkdstttatthg s eresent
invention are oufkingd,nand showi ng and detailing known configurations or
functions are omtted. In the base station 200, a nulti-point transmtted
signal is input froma signdleFRputheedRAue -BEP LhenREdRrAIRaFmined
m)dlﬁll ating partda&anammyméuhataﬁblrts:aarismnctalslee;ﬂmﬁbeqwfbanelxm@ulat| ﬁn
such as QPSK and 16QAM A e i S t t he
transm ssi on power is cont%%r g’bi %é;@%éb?egt r&a%lgrgrt'ssﬁjc?ﬁda%%lgwagr%hsf ier
203, is then trafdnithedryegent aht’lé!@rmthDGaZ(M Qbut:he‘latﬂwalmtyihﬁ t ar get

mobi | e stations g@@.l‘ﬁwiﬁ'? dethii1Rad afestdﬁﬂ,tgeh%ﬂ 78t rafldr@rcdne the
transm ssi on power contro he variable transm ssion power anplifier 203

is performed as BFFé’é’t%%lnbﬁda 1:'Itla‘t"e?:eﬁent| oned transmi ssion power
controlling part 207. In each nmobile station 300, the multi-point
transmtted signgk @M EBe REFSLr il PN R0 p RUN £ligigS received by an
antenna 301, is , and then output to
a signal output terminal 30F hfidlalfeBefdPAg FuAleYinsaduPtidpat Wm. A
denodul at ed S: gnabnvainwho ek 1t hxe:gg%mlvsmgoﬁue?vte/rl &oliﬁg:&.ScUI eﬂ by the
receiving quality measuring part i s_then determmne et her,_1
represent the increase or deBgr%ase requeg Iﬂ ?hegtrepnsmé\gf’gnSta %o the
base station by segeardingt te rasbicsdf embhdmtenﬁnttmthr&sent
predeterm ned thi gghn]€iokere, the receiving quality may be det er m ned

usi ng any parameters. For éxa recei ving power, carri ower to noise
power ratio (C/N), signal pde? - t3olﬁ0|asé‘c§b?ﬂé$tl"§t o @smgLL g%r??zért’rﬁﬁ\er
to sumof interfecerasdpngercanchaoifse povenbedirienhll) of ,tisegpale gpmmer to
sum of interferep eﬁ_&/\f pand noise power (S/ (1+N) ) , bit error rate
(BER) , likeli hoo o] ned in error correction decodi ng, and any

conbi nation of these may be K@ed. ithea rdéaidnaty ghamviing neas®atR) phrt 304

outputs a transnmeSi¥mP9¥RbrCPéweh YdeloleplrRsePiing tthe tRer gassor
decrease request t& a, SWM Rﬁh 3{)5 gn t he baS| s .of thg above determ nati on.
The switch 305 i STOSEHECRrer? t hEREr RS §BFord HWRF 1€t rol si gnal i nput
represents the increase requesy, Swhid eai schempehed ofhem bhseemrastabs t he
decrease requEStaccording to a second embodiment of the present



A code generating part 306 keeps generating a predeterm ned single code
sequence. Therefore, only when the transm ssion power control signal
representing the increase request is input to the switch 305 ( the

predet ermi ned code sequence is then output to the nodul ating part 307.
Here, the predeterm ned single code sequence'i4s' t he code sequence that is
assi gned separately for each nulti-point transm ssion group and hence that
is unique to the, Pelgeltly The request signal, which is the predeterm ned

si ngl e code sequénce ahé s input to the rmdul ating part 307, is noderated,
and then transmitted to the Bage 6stiat j2oms Gloemaitd o Fef antmerinal80s.tafhisn
modul ation is al %%@faszwgbw E’HQU's%td(ﬂﬂ‘d ERBRRER +07o 4 h@héeg dﬁtgna'
is shown in Fig. Fg. /471s based on the same transm ssion path condition
as one shown in Fl“@’.e‘I‘U%rshom, in each nobile station, the request
signal is transnmtted only wheg.t/heig eaeid\ﬂarxgramalsiricywiﬁgl aweyt d banotthe

pr edet er m ned thrt%sr}i)lrgl nd hence t he rgo 'rlc? sgatl Qn re‘EUﬁstght he base
station to incredsé th Farts i B3V 61 So bn ERETAHEF handlsi #49 Base
station 200 , themxedienendi gnél the tmeeseartsrmrs'seomlmver control fromthe
mul ti-point transmission target réDti'é % %I&&éaat%@of %'rﬁbiﬁerseeeff&'nby

the antenna 204 , is denodul at éd ¥1 denodul ati on part 205 and is out put
to a request sigR&CHetLBE i par thige! ameodeqest QlfngPedEF@t?ﬁ‘hE part
206 conpares a vdlnweemtibhe received el ectri c power of the denodul at ed

signal with a predeterm ned gh @hol ré%eer}‘gg req)ujesé BI rgal % mthe
mul ti-point transm ssion tar ge " robi e stsatl on- 30 &scry above
transmtted to t REdHE@isgationtbal yhied em@qdabmeetsmﬁmhermestto

increase the trangRiestoBnpover, it is det erm ned that there are sone
nobi |l e stati ons that transmé thg reguest naI Ch%he val ue xceeds t he
above threshol d and t hat t hef&9i< %ot fobi Isé: ?’H?ltc}r?t t3t FRFR tATERE

request signal wdertedttingspaatt exedte basesalthtifor hecdetrdrimqats arhe
whet her the requ g [ ct t S etecting part
206 is out put to(?"t%hlexsc,tl rgﬁsbr%d:lsr?%%%pg\?erﬂg%n ?ﬁg %gr%{qugkioq 'When t he
request signal is detected, thégtrland §sﬂéﬁmr5%@hﬂ-mﬁl RN g Xg@mR 1 ooyt

directs the vari alee ﬁéaa&mosssmppww@anl ipfN E‘(an@3s ddfEeasaide
transm ssi on power of € - Do # r% ﬂlssmn S|1% or the benefit of
the nobile stati 6 tHALS nce BF I Pre SpditRre éﬁssrﬁ%rél BRYS et

nmobi | e stations and of whi ChFibe li2edesi ai ddgaguadmtshow ingt agoecamphba ¢ fie
request signal i enapbndeeiooldt 51 GAishBSRYL Ehtn 3lioBihid sRAitton

transm ssi on tar%et nmobil e stations recelve th I't1-polnt_ transm ssion
signal w th good H{ﬂjb%ngcéN/ltheqﬂ‘é‘lJi'%Jy“PQﬁd‘? hErtaPéﬁb‘rﬁ $5PBn GFRRP
control ling part 207 directsFifel\zaiisabl echieansti eso ona pt&y\Bilarrpftlaf‘dﬁn 203
to decrease the %Q:Sf@lfﬁ on. poyer. ul;_le__rhr eﬁ\B%dafg?é‘ i %f c&?% glr r(ljtecrease
or increase one Time may Be any value ha accor ingto nbod nment
in the transm ss#@h’%‘%ﬁncontrol in the rrul ti-point transm ssion, the

increase or decrease requestFié F1f40\i'sd8dsf:h‘éfiﬂé{1§cn@?'é%&l&ﬁﬁ.'eogtta%ifm
base station by transn%ttln t, trans%lr})ttlr;ﬁ?the redet ermi ned code

sequence assi gnef “$&Ha? 4P E c?o? géd“ﬁ'}}m? NEr Qs nitSi BA SGrub.
Ther ef ore, when timsrentiensone nobile stations in the nmulti-point
transm ssion group of which kg nace)yigd @AlhbYilS dPla088%.d Eeion
transm ssi on power of the poi nt transm ssion signal ca N be

control | ed, and @I‘i’é‘—qwé%égsé’%‘ftl Afernf é?aeﬁ%eStﬁft%nuEFFrﬂ(rC@:Jahgbéoprfévent ed
when the nunber gfi sidle SMbiddELB&ALI O 6T pasasent i%vdi€ionn this

enbodi nent, assum ng that thf (196 sgguenge ol out,but fr ngthe cod% gfner ting
part 306 is a code sequence hidt “Corist sts 0 sequEﬁtl OWhRg @ & *ectt on
met hod that usesaelcat¥édagowesr deiswichmat pquﬁmarradmwdaﬂngl drmal shean be
utilized in the Q%%Pcl?téﬁ\b%'aﬁﬁ’gntl %foth% wﬁenkhenwelaﬁnt'md code

sequence is not limted to the spreading code, and may be a signal that
consi sts of a.predetermruxi%?g é&mﬁﬁm%sf1NWﬁPaFﬁ ERod i odi feW ke
above- nenti oned amhbﬁeqmamxbnmbemhdtnmgapﬁﬁdéed asddwdiaguasd shgnal,
Ty be fransm (e ALeh Liwlcy BREGAT At Ehnanothes R a3t og.sade, as el
as in the usual connunlca ron. 1n ot rds i'ment can be
directly applied to the existing CDVMA communi cation system Furthernore,
since it is not required for this enbodiment to performthe spreadi ng
process, this enbodi nent can be al so applied to communication systens
adapted for TDVA and FDVA net hods. The transm ssion power controlling

nmet hod according to the second enbodi nent of the present invention is now
described with reference to Figs. 5 through 7. In this enbodinent, the
|ncrease or decrease request for transn155|on power to the base statlon i's

o o e .



First, the configuration and operation of the base station and the nobile
station according to this enbodi nent are described with reference to Figs.
5 and 6, respectively. Fig. 5is the schematic of the nulti-point
transmtting base station in the CDVA radi o cgnmuni cati on system accordi ng
to this - 10 enbodinent, and Fig. 6 is the sChematic of the nufti-point
transm ssion target nobile station in the CDVA radi o comruni cation system
according to this enbodinment. In both figures, only portions that are
necessary for illustrating the present invention are outlined, and show ng
and detailing knBWiFKORREGUEMBDOIMENT 6 UMQRIGRBREINGOAVT BHE PNYENTITON sane
conponent as one in the alr I s i t onsi t

ref erence nunber, and_ the dﬁ?l%ﬁﬁ gsl(t?f?ntglggﬁ?ogﬁi%t p?zsé%oﬁlntetggpgﬁﬁcr%%ne
base station 5002F€y &% eZdbRf p%??eﬂﬁllaggﬁéad“sl%h nb QISR LRC RuftS -t nt
transm ssion si gaalcompanyhiaspdeadimg£ode assigned separately for each
mufti-point transm ssion gr | n.eac hile stati,an. 600 a despreadi ng
part 601 despreads the rece?@g% rﬁlﬁfttei}qgo?‘r%tlj tcs%%g%loslginlorhgsf&ﬁal. And, the
transm ssi on powskagi sk isignavwemadcrediby thetmedld nstrrempadingoit i s
input to a Spreagfngclpé‘r%r@%nﬂmih%etﬂ?wﬁd%SSW”EIQSCBJEPHEdeJitﬂ? code

generating part 306 is also input thereto on when that, transm_ssion power

Ly . .
control signal rEFES&IRRSet R FhOPesdheqtadt 4of e i SRRRASASTwer .
I f the code sequehee spréapiing tdedeprassi ggepnrd e A2 atvealg NELS tdch
transm ssi on po ontrql si .t he. base station 500 affer r eadi ng
it, while, if t\r,:ﬁ[lclgcdle g%&(?ng%a%ggﬁoltssllngﬁt%ﬁ%@s%rseglcﬁen‘g %gr tt 2
transnmts the trasgvsstodipowndr tooam sl tfiehaf ren the Pedel Seas et B00
W thout spreadi ngo fHRee¥38R! £+t ildiE iabEKR- FRANIsHESs | bANSBLSH 8B nRAVEY,
control signal is_sh in Fig. 7. Fig, 7_is based on the sanme transn ssion
path condi tion a8 End MhoWRCFRaES OF ARG TR, T T RUEATh bt FenEdtith,
the transm ssi onbgovearaxsmtirtdd i rsg goal rist spreadsmi thinlge tdoee reepuesice
assi gned -11 SERAH A ely for each nmulti-point transm ssion group only
when the receiving quality is |ower than the predeternmined threshold and
hence the npbile station redi®5es t hBebasd ik rafice rack eRgs athkon of

transni ssi on powehe IiblNeebasa ©iahi ahdOPhet be dd aeE8LI YO PEVRIG iGNt I O
signal received fromthe multi-point transm ssipon targte{\:éﬁr%)&lo%lﬁe station 600

i s despread by th8 &8st APRGLIGHT 595208 S tBFFel TeRE ¢ defe
sequence assi gneBifge. 2 handmi ti-Bognf tirsanshessiadrergadde. dfh the
conventional CDMay.hadi Op§QFRUNI C2H AN SYShEMbad d FSPSFL I NG "RRE! @ oAt i on
is identified by the spreadi ng code. Howevéer, in this enbodi nent, since the
nobi | e stations Ba8Pdyi AEMIYRIRA AR il EFePoidftCeFIANE &P ofiPdroup use

t he sane code segmbrekimentt,handr ead. @) iy atess ciembe ita aifs whesmeb idower

control signal, fhe.tr S%%ﬂéoé‘eé"’?ﬁrg géeﬂ{s‘ér&h&%igfi%fnftoﬁ:roi‘r??ﬂg%‘éﬁoaﬂe

received in a conbinéd Torm “Si hce preading ‘processin .

despr eadi ng par t 1802hjes CO¥Mparddi en aowmurel @@ £é9 NpSyEseM onC €RE dddditred
signal, a peak igndef eshgddifmdnie, degpr etk NIFRGRGESS, t @nliRe LOPRIIRAE
signal if therev\}é?l even one nobile staftl on, t hat req%ests tﬁ) i ncrease, the
transmi ssion powEP3h 2h&t PRAGTSPEVNt AT ahshEr DATIPGUE A PESA] B the
det erm nati on whénlem thenpeale icutdtiectdd andnathaowibbe adebpdendiidg nmart
502 is output toyphie dragREiSil LI PN &P”Fih%éﬁ{'&ngaratrépémi the peak

is detected, the transm ssiorr power controlling part 207 directs the

vari abl e transni ssion power BRpEhe &2903st@thepeddd + e PRAdshiReLBH
power of Lhe mul tiraﬁﬁhicrﬁlittl’e@nfdﬂéﬁhgn id gpabuftorf £ bR berse:fc_i;ﬁagf litrhﬁ.lfID_bi l e
station that is gne of the ti-point . transm ssion fa [ tafions
and of which the%Fgg}eJIR’/?ggz%a???ym?gu%&teé-aﬁf éno%o&dl.j:%\ﬁr%r? eargte%?azlt's not
detected, it is Tbds depddlEfatornllsmd t$opeiadtl ed ansmirey ohangr get nobil e
stations receivenaguild+iBel Hudl aRSMESE RN aRiONBE QAML DN 306 @RHGR
receiving quality, and directs the variable transm ssion power anplifier
203 to decrease \F/Hé”’car]ants‘?ﬁl%%i%aﬁé%‘?t%re?ftﬂ 1SHole SF FRAPLSIS kPP
decrease or incrpasemwis oy lbe bpyawsd neablleusr aacoot disdigpi @ dwe s
embodi ment, in the iy APPILSSIN PPUCE 1GQN L b idh e BT PO MLy tenng
transm ssion, the Fricreasé dr decr 8ase request 1s provi ed fTomine Hobil e
station to the base station by spreading or not spreading with the

predet er mi ned code sequence assigned separately for each multi-point
transm ssion group. Therefore, when there are sone nobile stations in the
mul ti-point transm ssion group of which the receiving quality is not good,
the transm ssion power of the nulti-point transm ssion signal can be
controll ed, and the increase of interferences in the uplink can be

prevent ed when the nunber of the nobile stations increases.




The transm ssion power controlling nmethod according to the third enbodi nent
of the present invention is now described with reference to Figs. 8 through
13. This enbodinent utilizes basically the sanme configuration and operation
as ones according to the first enbodi ment, and provides not only the

i ncrease or decrease request of the transm ssSi"On power but al so the request
anount of control fromeach nobile station to the base station by assigning

a plurality of p et.er mped_code uen se ately. for h nul t4yspoi nt
transm ssion gr oggﬁantcfg [ﬂllql%l [ Hg atiggéfi g&?%&ﬁ@%ﬁe??bérrloengsggglgents o%mgode
sequences. First oft Heh e ombilgurap b om tarftir apermits vhoof athea mbbmles stldte on and
the base stationt3eapEMigion o}g%rt rﬁéng'i‘%qd'ﬂ‘i‘?mth%r & fdesghiiked wth

reference to Figs. 8 through 10. Fig. 8 is the schematic of the nulti-point
transni ssion tar S HBEFE 1ht PBH S0P TR Likd COMAOBadiD RBFERT™eH i ®A
system accor di ngdtic d dtedemodi nBatt.e F+fent iichddetseinymd 58 ioh tdewer

mul ti - poi nt transcrgintti nglgase Star%ii (}Q”QOO in the CDMA radi o comruni cation
system accordi ng t0 YR S L3RG T AR t,”and Fig. |Ois the schematic of the
correlation detecting part 9Dn efralhemphdd estatbdicarcdbi-ngFhe this

enbodi ment. In eﬁ\%ﬁéiQ?BEmtOE&)ér%ﬂt%%l Lhah A ¢ eI bU fPEtation
illustrating the present ,invention are outlined, and show ng_and detailing

known confi gur at 8% of PEGhctl HnEeged Wat Pod. 2T 2B Lo s3fd rcdrfbonent as
one in the alreadentadel ahted enpodi MEMedhas ta icpnphstterd 0 2 ef anehcehannber ,
and the detailed cription of: .t _i\S ] d. , e i]e station
BOO according to% q%’s‘?%n%gdi%ne%ﬁféhgsl aool‘g%hpgl iﬁéﬁ%ig?\r’%{gr%(?gNa%igvi dual)
code generating p&asivdrg( avwrlétyadeasuriacdereddréti ng parts 801

al ways keeps outputting diffgraaicileaRNLadegn RNl ¢ OwRMEN th&ach of
the N individual PN codes is asis/oci ated with a dé]l;{ilgr t val ue ,of, control
c

of the transni ssF&F PP FURIvARTe L STHBSESM T &RV B2 si gned
for different nmuktialpbtpt meraaEnsning gaygtodpPd., Fos ¢hanpldetemrnieedase

t hat the nunber aval l.ahl e is 6 . t her four

mul ti - poi nt trangflrﬁesm olrrl lgaf)oulgés\{?fggg%létttﬁgr cﬁ&ﬂrégtgtﬁ I#?cg gg:%frsgéja_ssi gned
to the 1st groupFedite $5thf o FFRNIBLE SHP R PPete Bl 444 §ASE £6atHe®nd
group, the 129t hpthrigha 2920 N CPE8SE 18 & ASSh EACA el U HEm3had Gk, a and

the 193rd through 256th PN.codes_are assigned to the 4th group. A switch
803 is an (N+1) ?Eleecgﬁg?.rm?ﬁleecgmfﬁfﬁ%b%iﬁas N i ndi vidual input terminals (

one for - 14 each code geneilatreng fpaet r8@@k iwhdgomm abhhgcmagn-bess
termnal 802. Thgdiermpaky Afs{hg Sy CPaBdh¥ &rsel eelad dRa@pa dance

with the value of conirol that 1s represented by the transm ssion power
control signal i KFfe¥Y ROt REVSdcei A Ry LGFaPioe FrelaQ P h SpBPW T4 2 TP
exanpl e of the op@/at) pnsiigavalar doafe i heo swiotiche 893wiexr h@wol N SHAN) , 11 .

It is here assu a i kind f tr 1.SS] r..C I I S
(000"t 0 111) ar cCoRRt o F P PReTohP: Ee0s FHomurer s ld Bousta o e
measuring part 309wsw (hatIt+Nd codanehdavengtpased SHinrerfesanes. As

shown, a differeplbddARYH $5iWe PRNRE rCONF QL N9)INY it & rOH PHa fd qBERE,
receiving quality, uring part 304 jn accordance with the val ue aof
control (dB uni t) TRARCEPER (P tALOESEE Bt SPFOT GTPTRECHHGR QFCERETY
receiving qualitgndtang kemb asstied tdht thes ¢ egagstoevaksedof control is,
as shown, -2dB to +5dB. Wienpfhe, Lransm gg! QHaﬁ(l"ﬁémnfégﬂé{lQ'in% t1904

input, the switch 803 perforns one of operations are I'n"advance
associ ated with PHERYBAsA I DMSPIRSLeBnPPrHe S| GRARILE O} nS 488G dance with

that input signakegre$Bhtitdanghe, inkaedde sequesiradsdereuem rod as

equal to or lower than ~-0dB (that s, when.it. I s_not an increase.r.equest)
, the connection®" g’é&?e‘?ﬁgnﬁf’ ggf |§Scjb%n°e%t%%e( r‘{ienglect(_)enﬁ%%f‘?&nl-oo )
and hence the refbestswitral308 hwtcbaspdt whetrethel 4B assmagedsire®onde

code sequence P'\%lar!'@rd:@eéji%ﬁéltDﬁphecq%?rééélﬂ%,tﬁHbﬁﬁgk—.'%%ts@/reiq%ééJ{D,
PN#2 for +2dB, PN#3 fox, +3dB, PN#4 for +4dB, and PN#5 for +5dB are

respectively out P&t 4% {helfoaReft§Agvpent o~ SRBeSEAF T ot REhE e rERASE
signal to the bazedgi@ston. On the other hand, the base station 900
receives the request signal fh S code e i, g
predeterm ned set of the codéé 816-del S&Q}s{g%{}}njblgg Fragﬂésjmggseg%fer om each

mul ti-point transm ssion target nobile station 800, and cal cul ates

correl ation between the receiving signal and the above-nenti oned

predeterm ned set of the code sequences in the correlation detecting part
901. The configuration and operation of the above-nentioned correlation
detecting part 901 is now described with reference to Fig.l0. Fig.10 is the
schematic of the correlation detecting part 901 according to this

enbodi ment. N individual code generating parts 1001, each of which enpl oys

o o Y . o " . o o ~ A Y b1



The real part of the conplex vector signal obtained by the multiplier 1002
is integrated by each integrator 1003. The resultant val ue of the
integration is determ ned whether to be equal to or higher than a
predeterm ned threshold or not by the threshold deciding part 1004 , and
the result of this decision is recorded in a'ﬁennry 1005. A result of
determ nati on whether there are any nobi |l e stations that request to

i ncrease the transni ssi powe ach a t iontro associated with
the code sequencl SRS ShEL"Ho LR BPSES e REenbPg LR0GSan PREAR Ry part
1006 nekes refer@hexraeHorke detler mhet i tone riesahs mdccuihohap edeirncbme mehor y
1005 to retrieveshiisd argepl ADHRL nof GPO' LR, ABOO LRGADUNLS dhngfiopt rol

requested by the e st tlons and ‘t hen to out put code nunbe
associ ated with tRe thesiTHktgRodR> oft}éﬁnPFGId%%eFﬁénter‘hr%‘?ﬁl%sF BAVSSRS

control I'ing part i30Zhdheoursnsti 85 athomeHudNt 1 Akl lprasgctpau? - 16 Y02
makes referencewéglﬁa re s ored rel,at i, on exa his cghown

'n Fig I1) bet RE8EaR ARd PRE S e 88 SEUNS TP 3 A rBRe &P R 1 he
transni ssi on pow@reqMEtmcenrmta‘Pl\lleoaé sughed, seplarbde ldi réerserwh vari abl e
transm ssi on pOWRGIAHRLY bkl 20Pah@nl I LERC Ll b ARIMIRSA 0O REWEE 1D
accordance with the anmount of control of thetransm ssion power of that PN
code. Also, whenURd N cbRe tRuBRC¥Munber is input fromthe correlation
detecting part 901 the tramshessiefueovess icanalol kiligcpatis %W consi ders
that all nulti- t.otr SSi O, et i) ation el gn t hat
mul ti-point tran ﬁ%sds?%%gérpguedrée%}egl% Oe@%u?gq- 0|én Irlgns%l gg’rp%ég?gnal
with good enoughth@ceﬂWnéamﬂan@tparath @7 v edtss mme\mrﬁeﬂ)t eandarigmeBsi on

pover anplifier 203 {4 deceRsR iife HAHSML E8HABLPYES v TR €nESaReWnna
descri bed nore 53 Ifl\(,:ﬂlll% V\ntép ieference to an exan‘gle %I?dt%te mul ti - poi nt
transni ssion gro 5 howr 1§ BRfuiatigd SwAlsia 1T EQ¥: hat there is
the multi-point meahslassban group consisting of six nmobile stations : M1
through Ms6 , and that cont I tr Lequest ed
to the base station determ ﬁ&e ?%Eegﬁﬁe toﬁﬁm ta@%%g\aﬁgégb% :J}gdlg,h.

MS2: +2dB, MS3: +| dB, ENea: 41 dBF avesh: #9dBasa wsethe Gigmer g pdSIsion n

the case of the BQ\He BPIPkR oA B e $Rhakvnt hey BN g0o0le SEFUSRGSE, in
transmtted fromea rm |Ie stat on to ase statian is. based on the

rel ati onshi p sho%ft9 T’gﬁsﬁteﬁ‘eﬁs r S BRe2 s
transmtted f romtlkz‘tézlsmr.ltlvsﬁl oﬁl\lbtylmh&n rtatsmetctet;lvﬁn@rrgwsa ityadd dewd\ code
sequence i s {ranggd eth br QP Qinfiea TRARe HOER: Jifl UiEnEYATRYE Shown

in Fig. 12, +3dB trom M51 is t argest request va control 1n the
amount's of cont r BBk @stt%*éllf’r"oﬁteq“els?t%atc"herﬁﬁﬁ?es’é?‘atli"@ntanﬁnﬁéaﬁﬁﬁ at ed
in the nenory 10@he tmahsmﬁsﬁSGnO@opm\er controlling part 902 directs the
vari abl e transm ssion pover, fi i ngr Iy

power of the that nulti-poi n rﬁ%ns‘%%gﬂgﬁhgl gg{l Egé%%g% %’%g[&sﬁgarg?or di ng
to this enbodi nethe irﬁcmﬁstrmma@srantlpev@rae@mnrwlpn mﬁeeﬁucpmtht

transm ssion, t h?r'o'ﬁ{?r@l@éem%rl‘gfﬁb%@&ﬁ: r@ﬁlﬂﬁ%fml $s pbavi éEOHi‘otHE.GléTDb' l e
station to the base statlga by tran mttln%tor nqQt . trans

tin
predet ermi ned coddadeRRnil0asKhel i8pirsstye oPYeé"J"r‘F rﬁ,ﬂt?gﬁ %04
transm ssi on group, demodhdattdd bgquesdemoduriiatioooptamt 285prod died as
well utilizing t i petiv C e
Ther ef or e, mcreggetcgo"?{l{rji?er :L?g ggggl)rr}gténgl qﬁj& ggt& eéarlg\ée%t ed when
t he nunber of the nobile sta't'h@n§ei%?%5s§§gn%ﬁddﬁ¥eecﬂ'=aﬂ§mp%’bn2Béwer
can be quickly a&@xﬁﬂﬂéb' ¥ eeniy®l bedthe aeey tasaeeliddrihe poarsNissi on
path conditi on. in theLt a%oge dlescr p;%l %21 t he cas |rsmgelscr| bed t hat
t he code sequenc§ |s q?’ﬁﬂg it ed% ol )9% t caOnPgnts o‘? conFroI
request ed from t lté neoidi o 2dst atSiignce o thilee Mteegttats banpadifgmresthiee

I ncrease request ;i S_pEgWld %xséjngﬁﬁts:sf’mntai‘@ertem&ﬁléos{SS%HocH 300
decrease the transmission power. is desired, processing can

advant ageousl y sﬂﬁm|§$eﬁe%9¥%P99e®99ﬁﬁ'aIEQﬁﬂWFEtQQu?%nEh%IQ%ﬁ?
receive with goodtenolgh beqs} vwngnthatetxyrobhiqyevetataforcouéqeestﬂte tode
sequences can belaFS|g gg $ parg}ghg for fgﬁ uPt 9@ ggpg%gt &: Jga
request to keep Of decrease to provr S a Tation i

case, since quick control can be also achi eved for decr easi ng, resource
efficiency can inprove. Also, in the description of this enbodi nent, the PN
code is just an exanple of the -i s code sequence having distinctiveness,
and ot her spreadi ng code having the distinctiveness such as orthogonal Gold
code, or error correcting codes such as BCH code, RS code, or Marray code
may be used.



Furthernore, in this enbodi nent, the code sequence, which is transmtted as
the request signal, nay be spread wth another spreadi ng code, as well as
in the usual CDMA conmuni cation. The transn ssion power controlling method
according to the fourth enbodi nent of the present invention is now
described with reference to Fig.13. This enbo8iment utilizes basically the
sanme configuration and operation as ones according to the second

enbodi nent, and OVId S not only the i r_decrea request of, t he
Cransn soi on” powbRaur BPES. ARP 1 RHEsMIRDLR: 2 EORP POl Dot SADFHobI | o
station to the babke stapuestbyigss hiwngnatpeurvallite eofc peddetaremamed €ode
Sequences separ abfidedivt189ah AL e PPhialr d TANSD SAL U WPa RRE I 21 N0
t he di stinctiveness anon e set € co uences as we

third enbodi nent triagysmispneketheapasd sianah Wdt%rﬂdi Ag aSoneHi §XE®sHi ment

is identical to the base stafixgs90@ &EIgha)déeféwnduwtianthﬁetﬂnéﬂ the
enbodi nment show%and detalllgg of mttﬁgBF | 3 | t he

schematic of thefMA%TShoPIN3 andfi t'0‘?1"" q‘é?? n St En the
CDVA radi o comudidatd Dhngy staent a2 06r dusngoumpt\m stembbae ntanansmsdusn _
figure, only porgbg,rpr E@%%ﬁé?&'ﬁff@%@wfz%? L Lﬁfa%ﬁttﬂgtf‘@ (838"kh %C I on

are outlined) and show Q%n%d known con urations _or t1ons
are onmtted. Al séS 4p&e C(frﬁ)%ﬁe‘?ﬂn%§l§r?e1?rh Hwalq%ﬁyoaé@drq B t
enbodi nents has aoaortsiﬁéeltts reher ea&amn‘eemraﬂﬁnib@ iderd apbeéxdescrl ption
of it is omtted, g&dg rmggesétatnlon 1300 etr as ghe

enbodi nent, the ?’Np qu r?cé i A é:crco?agnEg fé’%‘%ﬁ tR&E Pé’d"tfe%toﬁlal ue
of control is inpumultoinpld rswi t£An80G 3 9ianspricnia hgfpar ttHEObe nFfd t
spreading part 13@leslr fadss 106 L4 80SH 9D POWTe CONUIAL il DRAL PG at ed

by the nodul ati ng part 307 wth the cod e sequence output fromthe swatch
803. WWen the tr ﬁérﬁ%‘%%%ﬁlﬁdhéta‘%%?r“}ﬂ FeGuRsRdd s AN IR EhSiGR iR i s
not the increasereegiesingt ks t@h i803nbur gdd s iWpeh tdrdn pakuteet he
connection-1ess 0 n e ho de se i n the
spreadi ng part léggnatnﬁergf (%lroeta ?ﬁgg{g&aﬁ{s‘m ggl gns &l\/\rggggc?rﬁser%l Pﬂgtnqallf
then transmittednpd tiePpisd stuensmisishobt W@%‘él rgbilke t ﬁéattas@s

station, the sanﬁe@rémés'tm aﬁupe@-lﬂbm@ Qmﬁ%s%rﬁoﬁl?ﬁaqu@mto
the thi rd enbodi nent er . there are

. is then determn
any mobi 1o Stat | BHO%G FRBHFRLTAE L ThALALE Woqdul ShR A FOLGE AR
request anount opoe@x robnitx,ohhilnghedaran2f/sdimeptwerties vacriedska in
accordance wth f h mg)% ti
havi ng t he wor st£?§(§{eﬁ¥§ﬁéaco g#?&e‘} %H?acc{)%@%g%ﬁo éfe%%biéod1|'otlprr%nt
in the transni sst&ERNFINES SEOT PHAWEA-t hBeRs + ithpialtoepinsfi sendi¥ o} Heo

i ncrease or decrgagsadL£geeslr lﬁn@f@wsctedoﬁéomltxﬁ*@ zﬂapl b sd@fyi @@ lhve | he
base station by spreading orn, ot spreadl pr edet er.m _ned code

sequence assi gned separat el y*© 8? redch” Rl ngpo ?nt srlasn SHREAGSTE
gr oup, andal sot hetbguest angmirss odncpotwert cenmlrowl ded sbewwldluiipicdinty t he

di stinctiveness %Qf%%rﬁbgsfi%q{a S@HHe'i@xecSré@g@ o-gqed@cf:i?éﬁsé r&%?éé%to‘cls
interferences in the u glln can grevented he nunber o he nobil e

stations increasBEOv ‘flh%rPF‘aﬁgﬁl QP&r?-ep(i/Feqtéaﬁ b8 HRFCREF afid 343Xt bl y
controlled in acber dajfmmswﬂtrtixhg branst ssram el bteandithen. Here, in the
above descriptio ol I S

cont rol -20 si Bnald%etggg‘gne? eotscﬁé %’égggteu%%%e gfrw?r ané%ng{%tt%glvg f1°r when
the contents of eést dﬁuléqm?e@ltf lt(?rﬁﬂ%lﬁébiqfe grauiron tTd'l?ﬁ@f@afsee'

station indicat eﬁhfebﬁ tRELRASEr & eFWa .mdPider eswétsoslcs tihat thehen the
request to keep o ecrease .the transm ssi on _power si red, .processing

can be advant age’BHg' PREAT i BB P AR LS 31’ ﬁaqu%l‘i%nﬁ’ YN SEEE ons
al ready recei ve welce igobdgenpumghitgcdisvimgtqualad y. thewevman sofi scowse, the

code sequences Cng}(}e & BEHHEGFERIL ?cﬁ!ﬁ(t Ea%%?rﬁﬁé”PUHt?%nCaoi‘tJé}k] Bd the

request to keep crease to provi the ase station o

case, since qui ché’d?rﬁ%ile@anatS@ A Rpreese rdr iadeehersyce és‘bl]:rl't%
efficiency can lﬁprlqwek c°dx$(be ipx dhéen descivhpln @h Ohuhbesr @hatighvbilde PN
code is just an ex Ie of .the code Sequence havi ng the distinctiveness,

and ot her spreadFﬁ@ c’b%%shé'\ﬂ%ﬁe?ﬁg di stinctiveness such as orthogonal Gol d
code, or error correcting codes such as BCH code, RS code, or Marray code
may be used. The transm ssion power controlling nethod according to the
fifth enbodi mnent of the present invention is now described with reference
to Figs. 14 and 15. This enbodinent utilizes approximately the sane
configuration and operation as ones according to the fourth enbodi nent,
however, thenobilestationtransmts apredeterm nedsignal, instead of the
transm SSI on power control si gnal to the base statl on after spreading it

o o . o o o o o o o,



station 1400 according to this enbodi ment. A signal generating part 1401

al ways keeps outputting a predeterm ned bit sequence. This bit sequence is
spread with the code sequence output fromthe switch 803 by the spreading
part 1301, and is then transmtted to the base station 1500. Fig. I5 is the
schematic of a correlation detecting part 1502-of the base station 1500
according to this enbodi ment. Each of deciding parts 1502 decides whether
the received signal that is % read th eac cqg[)de sz:(rquence i S th above
predetermned bit sequence o ' ' }?1’18 STGHAT L BER ’aﬁ%@uﬁéﬁg

Thi s decision pr tbhssswdeasmqlmnce autpat datoan delredaloate oglenEhrert,mcjm s
deci sion result bglr@cg)égqu n, t RE gD, %%ul: Lai Iéecg,lgﬁgl R4 on of the
transm ssion power control processes ot han those above is omtted
since they are sBRiAuRPEdathe’ bi Beedscte heeSidihgneshork thaiktt K s&bodi nent .
Here, any giht Seqll%rtﬁgrﬂBYpBﬁelﬁsﬂéafﬂfrérh@nibﬁ\i%hpﬁﬁdgi&ﬁ]'Iia!&@di Bii_t;nallsb_
sequence. us, accordin t hi nt r.edet ned_si e bit
sequence i s used SRS h}%e Fégdé‘s% erIéngF‘ oar’ﬁ?h%gﬁ%‘t}ﬂre ﬁ;g]tl og,n gﬂ%%lﬁe
base station canwotrids zethlee mozvsl—merulsmgetdhe:cd@eas@eqmmt iien nest ead
of the decision | e+Rpr ; d spdete
capability signi gﬁgg%%& 82 gﬁi%ﬂ;}? tsrn{?gnma %ﬁ%#e]g%o dgtlzgqghl
thereby it is det8af n%ﬂn\ﬁﬁét%ﬁfhé"c %%l@%@q%medl $ifscdeHBRIGR Badi ng
in the nobile station by douﬂoleoexalm Nahii@n «axesdsatge pf thlée correl ation
process and the t deC| n. r re reliable, a bIe

correl ation det eg i°on can beloartl: ec\‘%% sr%g t‘r%ans'm |§H %% r %8’%‘ rtecﬁ? ng
met hod accor di ngasso tthee B¢ g n R sAFodIRAL ofayt Hee pt esammihvedt RSt e Hbw

described with rekergiic€ad wii i anb&héﬁ sgwe%dalr?@gdb@serg uisl eas as
basically simlar c(}g{lguratlon and Qn to, ones accorrgl?ng to t
n

third or fourth &RbddtFreRtYaHoueREA WBBP-F@I%?Bn défe& WO Eb'ase
station is inpl enhdtsedehosidieat ecatheb @r dgran tpl pcapsi Inge o tionpdleerent t he
correlation dete C fere the flow chart shown
in Fig. 16. Her e%&q_hs{ngg %Dﬁﬁgég& S 1'}cl)\ivxf}%li:gt %e gc}gg?:iteg;hur ation of the base
station and the nobile statibartbesimered. SFPF@t itpoipsnagsrgaAsd ned £or

variable nin Slealls/m@msoallnseﬁtvebl M £r 6 BRI @IANT S P elaltr RN fedee@mber-
I n other words ode.is set as%elnltlalze state.

It is here assunﬁg‘lt%ﬁf“]q%‘il\')ﬁf‘&ec S 8150 RRPIHES COLHB R 2

Fig.ll, set suchsylsdtems edmarespdndsn dCDPHMA reqleSDMAamestimbdsontrol (dB
unit). A correlation val ue % I PN code
is then calculated in 81602%%2;}5%&%%?5 ﬁ??rehggflcegﬂ g{ogﬁ ‘%I

recei ved si gnal , MRPNQq) apsor dbagl &0 cHhpugaceoni embadimessr |°e‘s *ala?a of
t he nlth PN codfa ptdsenbeinergithioh tike ﬁ¢ﬁed§%rddﬁ5bddt&1t&ndréf§rle‘fndéle
correlation valu meen .t recejv and t t co It is
then decided in ngSFt %\ﬁetsh}e?:‘rsi'1 %Séo%?el a |olrc1h\}§l ueemh]§3 CE\ it et ?ge81602 IS
equal to or highéncadrmse tp:e@let:memsrecretcm\pegmoﬁdroitrrmsmss|lton pompial to
or higher than thg ttH&eshakd, slta&mermsnsaeﬂecntpea wlsaﬁ@aéangfwuie

if it does not reach to thg threshold, 0 is then aSSI ned to Sr1 605
where the vari abP@tSiP%e 23} PegthRat THIHRES SR REY ’ﬁec%FFQI r@t&al ue
| n between thetracswmedteidgnad ahe thewesat b thAN tode fexaeetbset hebile
predeterm ned th | LYl i Len®iy y (+31606) ,
and it is deci deé%\%nh@%%erl-ﬂ ré%cﬁg%l%l?éf%(ﬁg %?P%Ie rea‘?zl&j 98 wgrf]tgl process
then proceeds SPFa3dLREOGOodRi pESigned GG@sa%Felﬁfhefﬁﬁoéé§§ t hen

returns to Sl602mpllrt§11§e&m( I\J:ﬁanb&u%igﬁe@ﬁcm@ he variable n, and the
(N-1) th PN code is set. sthen C|de gé hevrlablenlsch% or
nt ed

not (S1609). If Sn is not e st & (E’RB‘n )On R SOPRER HEoP &
one by one until thte &e@@ﬁest(aﬁﬁﬁlamctlsammbnloefshdttlrten vat ge rafimg when
Sn=1. If it is degl 4¢3 { NohpSRTd At 5&§Q9desté‘zelﬂéac‘%§5tﬁ @é‘f@&%%eéjsté 0

S1613 and the transm ssion _power IS increased on the basis of the
value of n at thALS%S ne.2n8s®; FTESResEhbRrRdYo bﬁf’&e Sitsikhaetrhedatist

SR =l in 51303 (héafsthaa mﬁlﬁ&ﬂ}gouﬁm &mﬁsdedﬁﬂmbﬁmecetwﬁﬂﬁmv@ag (
t hat exceeded t e Lm ne S I S_naot e ot her, S
it is determ nedepﬁgpt ’%g%g |cs°%’¥(‘) Fr%gbl % etalis t%q?] ? rg%ru%is{ag {to |tr%1\(,:\fr)£ease
the transm ssion power in that nulti-point transm ssion group. Therefore,
the transm ssion powerof thenulti-point transm ssion signal is decreased in
S1612. Thus ( according to this enbodi ment, since the correlation detector
can be inplenented by software, the base station according to the present

i nvention can have a sinplified configuration. The transm ssion power
controlling nethod according to the seventh enbodi ment of the present

| nvent| on |s now descrl bed W|th ref erence to F| g. 17 Th| S enbodl ment aI SO
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In the correlation detecting process according to the sixth enbodi nent, the
transm ssion power of the nulti-point transm ssion signal is controlled in
accordance with the nobile station requesting the |argest amunt of
increase of the _Zq._ transmi ssion power, i.e. the transm ssion power is
control l ed such that the nobile station havi nf’the worse receiving quality
can have good receiving quality. On the other hand in this enbodi nent,
putting inportance on.the efficiegn of _the ste t he trgnsm ssion
power is control Ieéﬁ’?‘?'nllag@%'dafﬁﬁa \%ﬁ% ®héSa tSS € thlt’rﬁl ofhdt§ s
request ed by themudstifpbiilret st abnamsi s s1i b he tanmyatsmob iclont s bh triequest ed
O e omol! L el 1 0Bl Dad DS Wfm SHENARANA Ok o5 difta PEBLCHIRY £B 11
conventional system since the conventl onal base station 1 ndividua

control s the trafdmisseBRosbieentor dacH abbi Fd FHBeBon oOMHHe B@@Grleﬂﬁs

processing to i nplerenirehe o8 s8haty onget @qtlcafstﬁa&qwqﬂegﬁél Pedsdhi
reference to the.flow chart shown

re, detaile ecrlptlon of
the variabl es and™He? pr8ledes ﬂgéglaf}%% |ﬁ SHPBLAGs "’Vh‘gF‘gﬁ aid 319
omtted. Al so, tHmdﬂmck:ocmmg;mna$hmmmgorhétxromtn.gmrsatam omitthee dase
station and the e S First 1 e
identical to 816 l%]aénd Eif é C%mxféﬁgnﬁ |s§t%2§ égélﬁpngdgéo%%}%
variable Sn in Sﬁ'PCFSchPﬁ*idI m?odsmut ahﬂSSfVGBOBFéSltd@h'f—l E8f P ™1804 and
S1605 of Fig.|6. nimbetgaches Bhet @Rt DLeds quHeeeds iteh SA¥06.¢ Then, (N-1)
and SN _1 are assigned tg nmax and SnmaX respectively in S1706, where SnmaX
represents the | § %‘g‘e%? oOrrelation value obtained by that tinme , and nnmax
represents the value of n ( In. the bake PNadviennudbery sweeadiang grayest
correl ation val uggss ohtaiked. , Tltno'd%ltéwfe@ddﬁmd@p p’e%&ert%ngﬁn el ohi e

is larger than Snmax or not 1n S17 ti,me does not exceed
the | argest val u€isHhak BHER &P FPTRALINGE QR0 S§t Ied7geragate}yen
decr enment ed -ZEEmeebyhomlmil-bolﬂnﬁ)eﬁﬁm$n01£513310 gﬁ:ﬂduﬁl?ll) to find

the value of n when Sn>Snmax; (1_ a0 ﬂngblalreg%rtthfonsé]%)édgg% r%t d317 7) n
max a n

and Sn at that tinme are assi gned respective
maxi num val ue (SPR08) 60Medespraeds h@leeGG@ﬁl%eénaﬂquthelmnsm SSI on

power control signalndhoWstin n@bgh%lstatm@s tehpad fﬁa&»&%%wfoﬁa%@é@unt
of increase consists of _the sa

tht
same PN code seqG@iteroLindip %‘Fgﬁiﬁzieg&g%%ﬂ CL l%'ggl%l%epgt%*f :'b(g-g
t hat request t he isanenpowurtto od spmteraﬂlmgepdeﬁecﬁed i iwhai tentthredc 6 dem
upon being despr gady JRELLH L Ny TRRE MMITHLES AR N5 kAl e apest
0 rol

t he sane anount | arger” correlation va i's obtained
That is, the abo@é-%r#ﬁﬁﬂ%dw%%?eﬁ'@gﬁmlwéh@m the tdran 3ni 68 hodl PO WRENS

t he conparison Of:oQQtLlflélf @rlga%:h 2eRHH s Sht ORI S| i hegeededredliest idfN
becomes 0 ("Yes" tztﬁ%l and is determ ned that the conparison on Sn
is conpleted for raf’ls"\JsS?itSPdé’c?%’ét her Snmax at that tine exceeds
the predeternined threshold BE rdte (SidelsedieBaeax £xtepds t ehe

predet er m ned thr%&*@iélﬁ 2 rtdle @E@énsm&tﬁ% E%@%@ﬁér@ﬂs@‘i\éﬁ{ E&ver
i ncreased by n [dB] on the aS|so he value of n at that tine.

exanpl e, in the &eApFelsidenrah Edg tl}‘? béisr?ces*fﬁ*élt?ﬁ’blsf(éosﬁgttleorns t hat
request +2dB of ispofendénaf Jtthe tvharlse“n SSEOIth[IDV\EDdar asddeenoet id heot

correl ation valu he P bg? e | ar gest
and the transm Sg'l rrlh%bwer g?nggggsg% %39 3%?2 Fk%% P?I%e rrtal"m mum
correl ation val uémlééé@mwoéﬁcree‘donﬁéwﬂ{ ctbgBRH el theedediel in

S1711 ("NO' at 5k%klioht sicn theandeierspreddingy.there is no nobile

station that requests inofeage’ of, the, LTS eal O powel o[, hAla

transmission power control signal is shown in Fig.7.
Fig.7 is based on the same transmission path
condition as one shown in Fig.l. As shown, in each
mobile station, the transmission power control
signal is spread with the code sequence assigned



transm ssion group. Therefore, the transm ssion power of the nulti-point
transm ssion signal is decreased in S1712. Thus, according to this

enbodi ment, since the transni ssion power of the nmulti-point transm ssion
signal is increased on the basis of the ampbunt of control requested by the
nost nobile stations in the nobile stations bElonging to the nulti-point
transm ssion group, the transm ssion power is not excessively increased in
consequence of the reduced receivin uality of,a particular

Sratton. and t he SERARAESLHot ShiA o ME s SR e L R ERA AL RIS G Wnal
can be control | ednilry vwbamoftheheref:bummquura]tJhEyV\AneI 8 csyst etrth aks the
deseri bed above: pRGALOLNA 1.4 1% A0OKB 1 Lok hBRONIRNSANERYT LUROY

in the transm ss ower contr € radl o communi cation syst em a apt ed
for the CDMVA met ﬁ@(ﬂu%%tﬁort%eb@aﬁg@ttarbbpme %Qq at REK S e hEhRUI ti - poi nt

transm ssion, singRaridRised®dPeHYRBEE IS not assi gned separately for each
nobi | e station but separatelt}; for goach reg %Ist Si t(r)qre ztetparately for
each request amount of contrbP “REPHBEST bR ndrtade VR sphgsion
interference in poseuplcoktimp li ra:r@malngetdeelmeldbérom‘ tihiee mmobt iepstiatt ons
e oo rETR SRRl - A ABAD O o CORRRAId ¥ 6 2SHL IR, §OVCT
inarado comrunl catl on_system co base station b
station where thBYbddee s‘%%ﬁpéﬁ‘—ai%l%lﬁl pagd et 2 o Rimiiist icogof et ateshati B%i on
for transmittingthke se8e Siddfgénte afdigakid yEof the t'obhieisiadimes,
wherein: the nobile stati Qn targeted for the nmulti-point transm ssion

provi des the bas& &R T b1 5P hndF REPease request or a decrease request of
the transm ssion power by reEpethievetgnveartsivreln§@MA npadioansnitting a
predeterm ned si %?rlmdx?ﬂ:ﬁ%ﬁ?ﬁ%fé@éfno”a @raIQ‘ﬁu@Ei‘HS rﬂ&ﬁﬁ%”yt%'élcﬂg the

transm ssion power as clainmed in-cl aim'1l, wherein: a set t he nobi |
stations consi st irflg ARk T di PPoithe t?%ﬁ?l‘f‘lds’s‘i‘%ncf’gfeget Hrﬁ)‘bFVérst a’t’i1 ons
to which the basehdtsaembdimasam,t sinke swmstbgrﬂaé sltaﬂeéﬁsrmdlbngaﬁh@
mul ti-point trangmn Qu dth det mne n |s di ff.erent
fox each multi-p m?c ranag"rh s}s%flo?l&gré) %‘ Irr%\%tsﬁ’o 999 Oft M'319 |t§b t he
transm ssi on poweerss ¢dALenegduertai fmr ‘kaar%rﬁadtlm meecepgsi mf the

transm ssion tar Q%%r(@@ik%l%@b‘d%bpr&/ﬁé%lt B@gt??asle std 'ﬁh:@%m&@%lon
i ncrease request or the decrease relgq’ist of the transm ssion

respectively traRS%%% i $Y*5F Onot® IS Hi Ff’lrnﬁna? PR ¢ 1 nkl Edd’eecie’qrhence
to the base stateomombiftkel nibdivad for controlling the transm ssion power
as claimed in claim 3, whereg h I i t;af 9gf, cmobi I e
station determ nes contents é$ncte %H@ZQES anésl%dgéﬁgﬂg%?gc&% rg to be
requested to thedespraediinch Rarthe Wasis &P meREforAg yuURPFEP It EeRei ved

signal fromthe ?&iﬂ:ééﬁtbﬁntwcbdrﬁﬁﬂﬁ@dt %i@ﬁamredewau negl @edecsmence
to the base statlon e contents of he transm SSIOHI%OWGI’ cantro

determned to be*fhé Vg]%c?sg?erer% L8&t pd?o'fﬁgst thshi&s SR f £59% base
station; and theifassherat icn eca¢oubatesnabilel attanibst Wt t he asiegntas

recei ved fromthegnuljb-BQidd £58NHH:5H R0 gbAIEt pBRRI 6.5t 8hken and the

predet erm ned code sequence pre-stored, and increases the transm ssion
pover to the mul Pldoh APOfNdnshF 3858 $ 2+ 9Bt SR Pe station if the
correl ation val ue exceeds a prm@leﬁeltnbﬂedhEhdeslminehmﬁldaCWB@sﬂSet hehe

transm ssion PowgL Ay {016 SRLLEY 10 ok up, dos Al RXELqY ‘ghﬁart 502

predeternined th for - cont rorl rng St ransm. ower
a radi o communi casi gnthsitécm ESfplirsingnhssds Pane B ahEraldong é?%lt%m on

where the base skat3d on wyiseAbltd d OpO8KS Qg At kit Nt theaRsd $8§inQ% 108 n

&Lgpzmstlngtfmpsa@%sgg%%rofllnglwgﬁé goqfélre mléhgtggy%“%le

transmission power amplifier 203 to increase the
transmission power of the multi-point transmission
signal for the benefit of the mobile station that
is one of the multi-point transmission target mobile
stations and of which the receiving quality is not



the nobile station targeted for the nmulti-point transm ssion provides the
base station of an increase request or a decrease request of the

transm ssi on power by respectively spreading or not spreading a

transm ssi on power control signal to the base station with a predeterm ned
code sequence. 6. The nethod for controlling }%ie transnission power as
claimed in claim5, wherein: the nulti-point transm ssion target nobile
station determ nes contents of .the tr%nsm' SSi wer cgnt rol to be

n R
requested to theSBEt st F8n t&F the2badis %?%r SIS h§uai Tt ¥50f - 29
recei ved signal tpamsiderbdsthattatildnpudndi tpansm tsammnt sanom Sssirge power

control signal t@g%'slglé)asgﬁaﬁaﬁerﬁnspt SLLEY SR RAANE HBAL +Shanal o ik L 33 n

predet er m ned code uence e contents of the transm ssion power
control is deterBiE@R} oWhEN P PAcLEREIR 86K 1 B NBhERT bhE )i sSiTh power
to the base statdarects the keseisbald dr&akiulsaiiesn cpowalptamplhetiwaen
the signal recei élsté fro tge mul tif}POi ;[: trsansm ssion tar’get ﬁmbi I et%t ation
and the predeter ed %4 Egaﬁeence epr SRS S ARt PN Tases " tHE e
transmn ssi on powemotun t hef nobnityml ntot devdease onrt angate awdi bpesttdmen i f
the correl ation yakug, exggeds, a1 peedeterm ned threshold and decreases the
transm ssion power “if the Correlation val ye does not exceed the ,
predetermined threshol d. 7. THeSmefRP F O iont? oFPilfy $MROHLARINT ssidn
pover as cl a; n’eﬂthl& Fti:_ﬁémsfti,is\mﬁi powk setonfridie mb}:he s«tuat"cimgo;an\*j1 )
consisting of t ti:poi.nt transm,ssjio ar get i stations _to whic
the base stati on%trlﬂanssmn‘ll%)gltoﬁe' S g %?’é:nra?a%g ?’:rf edrgr)g]ée geas}%qlr‘lrélstt’l -lpsoi nt
transmi ssi on gr opppP Vdrdie dher pmetibeenabidd cddet seguenacehesbapef etemtl dror

each nulti-poi ntpi,r PSAIF P8 K APe B r La BBHRPE it t&HTYdd P8rmined
transni ssion powef in a radio comunication system conprisi ng a base
station and a noBPRE STQEPER Shhe? 2StHE ShsBePrRI BR¥s T8 286 perform

mul ti-point tranmuilssi-opotart tiresstitd sijohhereane. si Thalretfo ve pl whan ty of
the mobile statiopg.. V".‘?J&*S' Qonfd6n 0BE STALL P8 G Q! §PEh%L{f@P§§}o§§{Pn
power in the mul T1—pol i Nt transm $sronin accordance with a transm ssion
power contr ol tzenwybasd osf dReER ofe wgalstthpuncedv idunt @8r liis ¥ he

largest in the tienm@_sa?eedgovmecwarrpémisg%s{ bwem tde fnkti - poi nt
transm ssion ta\r,\@et1 nobi gﬁz__t tions. 9. .The nmethod for controlli nglt%e
transni ssi on powdPidst TP AEd SER AR 5 O Rkt 8RR PAE MR (G27pbF Rt
transm ssion targed rhs liectatsenotfr amrﬁeaedidégrmtthedepiéqx]emi n
accordance w th LRepTR Lol GARY Un PndiBek BESThES b PPUCL £ LAY ed

to the base station nmet hod for controlling the transm ssion power
as claimed in cl aP@TEa%R8rein: a set of the nobile stations consisting of
the multi-point transm ssiomrhar getamabike istimtponert cowteb ltlhiemdase

station transmts the sane si | is referred.to, a | ti-point
transm ssion gr orﬁﬁ;tlillé)n% ?ﬁé:%rr"gﬁa?gpgi?n?&%%aﬁgrlﬁrs%i%ﬁgf’a@rﬂ‘"& n?m iI}I eths? ation
transmits to thePbgsentainyentheonode Juenes cdiiffedent thh refereans

with the nulti-pepntrtgaNgMthst AgHr aup, t orpbkCRmdRd i HBRid & 61 8t e

bel ongs and the gnount fi co%FroI of the fransm.ssion wer requested to

the base stationP@sically the same conflguration a operation as
ones according to the first embodiment, and provides
not only the increase or decrease request of the
transmission power but also the request amount of
control from each mobile station to the base station
by assigning a plurality of predetermined code
sequences separately for each multi-point
transmission group and utilizing the
distinctiveness among the set of code sequences.

First, the configuration and operation of

the mobile station and the base station according



11. The method for controlling the transm ssion power as clainmed in claim
9, wherein: the nulti-point transm ssion target nobile station does not
transmt the code sequence to the base station when that nobile station
requests the base station to decrease the transm ssion power. 12. The
nmet hod for controlling the transm ssion power 13%s claimed in claim9,
wherein: the multi -p0| nt transm ssi on target nobi |l e station sel ects one
code seguence fr% ccordance with th
=9

éﬁ t e co Seguenc i.n.a e
anount of cont r ol St e FPRRGHRER 52 Egndle 3 hnBerod Ttk (Ker A6 48 aFF on
where each code Feq;;en&ethrrdttmhséto of Fuh@ 8ode stEyeenceéenst assodi atlee

with a different % gztxré)xltsfﬂflst@oﬁr@ﬁ§@e§§'ﬂ%99&e§t5% 39’}/ gése

and transmts the ec e sequence to t base stati on
station cal cul at é§1 @@ﬁ@l%‘ﬁ orna%épmeeﬁmtweaéﬁaqn [Sebt 9B d £ EemctiHeg “to

mul ti - poi nt tran&rlﬁlls§l@mbb@tﬁg@énﬁpblﬁl&;sgattlsortla@dsea@tna:@ﬂe sgquanee in
the set of the cod sequencgzn ﬁ{_ stared, an contr the F) nsm SSfPj
power to the nulfnlelp POtfans §§i551rtltt1é?'88t rﬁﬁﬁla ‘?rbn ddtord8nce
with the anount EDMfontadlhoofcdnreuniavesti esi ey gftosver at:lmaxrdsngssocnatesi
wi th the code se iC h [ a e,{aqﬁ So

pr edet er m ned thrgehgﬂﬁflﬂgh ‘I%e&rrgt f?odigo?tsc%}téf{o%uﬁ ggt ransm SSI on
power as clai medCoF &t hpfiPR dfeeErAnd R TP Odhe ¢ Pasgt péation

consisting of thacud#dipg b tharssmmemmbmrmet T® e 4 €h st abuaRks, td:nwai ch
t he base statlontr smts i,s referre 0|nt

transm ssi on groﬁ’ﬁ’ %nf’he:%pr%d%fgr %% Sg6de se%ﬁeﬁéiel‘t%gﬁﬁ%fle’t
each mul ti - poi nt poessntsdinoreyt bap. alre Ihs ligéddd faod comovasnid rﬁgndhe

transni ssi on powglg @élfhﬁb”%é@n%%!rmﬁgu%%ﬁ%ﬁs bhe M EtiBRNtare
transm ssi on target nobi | e statlon fransmts a predeterm ned S|gnal to t he
in

base station aft8Mispreddi n§LSieat EFSnéIaWtﬁoﬁ‘p&fH‘“eHEe&lf‘erﬂ:‘eed
accordance with Tah.e:eaamyntie(ﬁcr:i)laeuolenﬁiotllilmetrrtamsh‘asslaorquw&rstreaqtlested

Lo e Dase St olulberend, Hundls MRS (AL LOLLL DA AP GO GR! O
consi sting of thétmisgi Opeltr‘ttedransm ssion target nobile stations to which

t he base station transm ts tj@g SAWP] gRdle infolbefi@r rse‘_cgggoﬁs g guf ti - poi nt
transm ssi on group;

my oi ht _t.ransmi.ssi on e station
transmts a pr edQ‘Fé:r‘?ﬁ eBgsFQnTaltl?geTlﬂgdB&eéiEt}%ﬁ‘? C?npél %rel Js’b)’é’a‘%j (P E Rat
signal with a coteiseduendeadi)f t:e:rcemtgemeaad:antbir]xzermstalouhewhnfrte -0z Imt
Lransm ssion 0r 4R L dNLeid NALn BRI 5! ALl DEbINGS NP ! ReAUN of

control of the transm ssion reques ase st t|on 16. The

net hod for contr@UWSRYLERBS rdalrfsmeemmad@t«mPHscedaﬁﬁmbPNthlcFa. ENEAN) .

wherein: the nmuf Elad?thd‘ﬂ ttt{e'imﬁmn?cﬁi@ﬂdh&rlg@m Rtd € 154 ald 9dcHeted@tith
transmt the signal ] he code se njgea%o he base st.ation_when
e

that nobile statPorf ’f@ﬁﬁé?t‘s t‘ﬁ% B&sé& t':é?fl Sse- T ARSHAHERP Bsi on

power . power in advance.

The set of PN codes is here assigned for
different multi-point transmission groups. For
example, in the case that the number of available
PN codes is 256 and that there are four multi-point
transmission groups, the 1lst through 64th PN codes
are assigned to the 1st group, the 65th through 128th
PN codes are assigned to the 2nd group, the 129th
through 192nd PN codes are assigned to the 3rd group,
and the 193rd through 256th PN codes are assigned
to the 4th group.

A switch 803 is an (N+1) selector. The
switch 803 has N individual input terminals, one for



17. The method fox controlling the transm ssion power as clainmed in claim
14, wherein: the nmufti-point transm ssion target nobile station selects one
code sequence froma set of the code sequences in accordance with the
anount of control of the transm ssion power requested to the base station
where each code sequence in the set of the colfe sequences i s associ ated
with a different anount of control of the transm ssion power in advance,
and transmts a Rre etergined S|g % to thetbci(glstatlon after spreading
that signal with @ sePEEt SFLIHB "SR E; s St ati on

cal cul ates cor reb@mmbébm&e$hetergnwlaleadbz vedTheotretrhe malf s ioHdihg
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of the nobile stations consist] ng t he mul t| -point transm Ssion target
nobi | e stations t&athiehdbie Hir sPaFt i oh2 R EAHsHE $ 91t RO W eCoPdiA Li s
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sequences is diff rent for. _each oi nt transm SSI p.
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stations consi stggg, bhe my LlltpOItt tg‘gg%@ﬁssg@? F%rr%rr{@b & s ations
to Which the base tatlon transmis the sane si s ref erre to as a
nul ti - poi nt tran§mes%4%h°§|50ut5hl§rmatrrﬁalrﬂjfaﬁvadb?ﬁtaﬁaﬁéﬁlts%q o tRrtder
mobi | g stati onht tﬁcmisbadrhq:@ase sl t 9o 1t Mgmﬂmseqmeru:ﬁcdrﬁfaef@mt in
accordance with t pY t fra sio t hat no
station bel ongs ang:rimﬁlceh%ﬁouh?’ 01-T co‘fjl{pri r}r? ?ra sm Sl%h hen bdﬁe
requested to therieageestaviedme 29f C|'<hetrmt1hold8f©qU@dnttmlq1r nJQOWIaef than
transmi ssion powstogs GLal®ddn #hahm 20i6 ¥her ehninbie Bl e pais) |

transnission tar bile StatIOT does not .tr nsgb% code S nce to
the base station rF‘?ﬂﬁFcho‘b‘?‘Pe &% i hrPé hésbé%%“gﬁéttl

decrease the tranme=sing pomtection-off) and hence the request
signal is not output, when +1dB is requested, the

code sequence PN#1 is used for the request signal,
subsequently, in turn, PN#2 for +2dB, PN#3 for +3dB,
PN#4 for +4dB, and PN#5 for +5dB are respectively
output to the modulating part 307 and used for the
request signal to the base station.

On the other hand, the base station 900
receives the request signal that is any one code
sequence in the predetermined set of the code



23. The nmethod for controlling the transm ssion power as claimed in claim
20, wherein: the multi-point transm ssion target nobile station selects one
code sequence froma set of the code sequences in accordance with the
anount of control of the transm ssion power requested to the base station
where each code sequence in the set of the colfe sequences is associ ated
with a different anount of control of the transm ssion power in advance,
and transmts the sel ect ode se the ase d -35 the
base station cal é01% enc%or fteﬁ artlsggltb he” 'gsjfﬁnal late"’t Sétﬁ&from t he
muf ti - poi nt transnagssmhsisdraret tavhielte nso‘atllltm a‘ndtea’mh &0le seguence in
the set of the ceda SPHNERECE oRS: P4 01 8% HRAYLCORI(IOL S 4 bE; Vidns Wlisal ol

power to the nmufti-point transm ssion tar station inacc ance
with the anount éﬂcgo?lkt*?olabd’f"‘t‘h‘éeﬁt&r%% sPEe HORRE iR | §e§ss°ofcﬂét18d
with the code segueiwesefudticdst he aié ebatrixl 48l ue e¥CEEE%idg part

pr edet er m ned th Poﬁ.hOl d. 24. The nethod fox controlling the transm ssion
power as clai nmed ‘claim 23, wherein: a set of the nobile stations

consi sting of the nufti-poi nEher &t sghoe tie get neblhperstdtaronsft ¢hehi ch
the base stationabfAfsohih diltsh S8Te otk chdd A tLEdily g9a LMyl I Nt

transm ssion group; and the set of the code sequences is different for each
muf ti-poi nt tran89%dAHCELORS "QBthTﬁefr?e’t%aef &P EdstrbPtinglend 0 is
t ransmni ssi on pommeascﬂeanaedd B fC lkdiemcidy r g ardion ddﬂtﬁeﬁﬂﬁtnlg @mmtt 901

transm ssi on target, é’@ghhl ng ?Qs qﬂa?%&?!ﬁ%greggt fh'&”ﬂzeldé faLUe o t he

base station after Sprea a Co sequence rent in
accordance with gh@em@nnpgopa@@rﬂ i@IO lof e@dmh prfanemcésemplpw\mthe Kame base

station. 26. Thec%@iﬂ@&u&@tf&ﬂa@”ﬂﬂé‘%&@@ ééﬁ@%@tﬁ%@%mﬁéoﬁ%@@t@ed
in claim?25, wherein; t he nobil e stati.opns,consi sti

th
muf ti - poi nt trang‘r‘ﬁster%r?tt%tFﬂ;@P %E}iel'ea§teaPF8P(sl A TR ttfe'gﬁaps% csotdaﬁ‘? on
transmts the sapdlfsl gbhal PN#N ef ees@cédtmaelqr nufEtaehnomntlti:r;am;mrssnxmz

group; and  -36 %ﬁecd'l‘ég spoa&{tptw%m rllt@éxg% g?ﬁ!év‘?eéha

transmts a predetermned signal to the statlon sprea ng that
signal with a coﬁécs%h‘(l@ﬁc%lgpﬁfleﬁéﬁ‘tCPﬁPakﬁ:’bmﬂ:‘ethFhOftfeaﬁhlEEIF qQesieat
transm ssi on grodpduyeMBech that nobile station belongs and the am)unt of

control of the transm ssion fgwer rgqéj)e ed tt t he ba;g station. f
method for controlling the ttaRsht3%iRATFoREr A8 QW K8 YRCHOS Fhl?sna
wherei n: the nul pbtroi medthandne geilbbipdiget 100 ie $nhaeigomtedsonaach
transmt the sigpalesp fE%@rW'lt(ﬂoﬁhe ¢ade ﬁ@gu@&%t oy L g ebase shati on when

that nobile station requests t base station to decrease the transm ssion
power. 28. The mefHRFFBEiOdhtrHIdg FRrPAS S aHsRFEEF0ROpBReP WR £ R¥ i n
claim 25, wherei hiidher thiin- pop B deEnBMi s Dt e ghb 1rDbid et diy cdthe

sel ects one code UGS 1A SEY 01 cLheofade seuRICES Jun pccpTdance

w th the anpunt o hehi sSSP on ‘power requested to
station where eaellﬁtctloﬁjeoeeql&eﬁ@@Cilhd%ﬁelgeﬁ mteﬂtcﬁey cb%l@%eqbeﬁ@@élhs of

associated with aeQ!é:frﬁiﬁBttladWWHe@ﬁeQO'ﬁWeQ‘e Afrd hen Wﬁﬂléssﬁﬁtﬁ% in
advance, and tran ts a predeterm ned si gng{qg t he base,station afft er
d e

spreading that sitQist METRSShetOelB&TRAR GERSRLIERyon pover

each amount of control associated with the code
sequence is thus accumulated in the memory 1005.

A retrieving part 1006 makes reference to
the determination result accumulated in the memory
1005 to retrieve the largest amount of control among
the amounts of control requested by the mobile
stations and then to output a PN code number
associated with the maximum amount of control to the
transmission power controlling part 902.

The transmission power controlling part



t he base station cal culates correlation between the signal received from
the multi-point transm ssion target nobile station and each code sequence
in the set of the code sequences pre-stored, perforns bit decision to

deci de whether the correlated received signal is the predeterm ned signal
or not, and controls the transm ssion power t¥the nul ti -point transm ssion
target nobile station in accordance with the anmount of control of -37 the
transm ssi on power,.that is as ociated with the ode uence of .whic the
correl ated recei vod g‘lag S 5% eeP§& TP R ThE oY tg? r%ié Ssilblh%l

The met hod for cemtampléngftwbitcharisnmissown powEd gasl k) ab et eien dihe nEIQB
wherein: a sel Obolfie JBAI kSIAbANE CORSERd o (LBRALRLEL) PYUNlene

transmi ssion target nobile stations to base station transmts the
sane signal is r F@r’t%ﬂllﬁélz%‘ PAHPE Yot Rt inPs FEsFegrvupPednd alté set

of the code sequenees dsreictferent Wreabmemﬁﬁan@murstsjtdnanpw on gr oup.
30. Aradio comrunl Lon s¥§§em conprisin ? base station.and_a
ScFhé:

station where thgml? §F5t 9 AN 15 rr%ﬂ%‘l‘lﬁ&lﬁt“ £ a‘?tes?angl on
for transmtti ngatcwems@afecsl ghiatht ¢he prmeahitt yo Hf cohd nmbi b $that i ons,

wherein: the mbltlr%ﬁrﬁq_ggqotrprlgg;,gq foF tha+tmMPi aBRANt transm ssion

provi des the base station of_an i1ncrease re est or a decrease request of
the transm ssion power by r&shgeri VISR thAnRNi EPARy SGIHRE CEr BHERRE i1y a
predeterm ned si gaglut of tba hage cdwiedBtidin Jéeekadirog cEavnpodt, dhe

systemas cl ai rreqraqﬁmfgrsnl%qx POGLE! Lo 2 tll‘ifx}é E%%E‘Qb" 5&3}1'5(1’&53%

consisting of th oi nt transm SS|on |"e “"st'at i ons
t he base st ati onth@ghsad swﬁetSaEelswtgnhrainﬂr:\eﬁemed taoraetamei klepoi nt

transm ssion gr oge,aﬁwngtwetbﬁ@smétw&m tmd‘§€§—§o$.r9@airéixh§ﬁ1@rs%rﬂoﬁ or
each mul ti-point transm ssiqn redet erm ned .si 32.

grou al . 38
The radi o comunBERYRNT S§ELHT a%hgl ﬁtur'}e TROAP rr BB SPHc ?ln siignal
mul ti-point trangditdsigood earrgeughohlelceamahlgoquprlomylesanuedbaree:m a:th@n of

the increase redyast; 501 LNE USELRTSS IRAUESLY 4E1LIANS 55500

ower
respectively transmitiing of not transmt I'ng a predeterm ned code sequence
to the base statAGErsBSeTHA S JHF aNEFHRIAL St IRAWSYstem as claimed in claim

32, wherein: the nulti-pointrhiangms E‘rfdt@ndéalb&fﬂbé@bﬂaneSts’v}ié@ﬂf(i@ﬂlr1§es a
det erm ni ng part fq{ detgrm ni ?q gontents of ms&g power ontrol
b, % 5t

to be requested F'd the"Bagésh R &Ft?\ﬁafs‘g&% % ceellt'/‘fl LEIRAS
recei ved signal tremsrmesbasm syubiupn,sheedna ity dnsai fL2i.ng Aparshbwn, 1t

transmtting thejpr %jéeéﬁﬁtg]dn%&ed%h%%'e]{'ge i trh&%?‘%zg)éiﬁg on when the

contents of the transm ssign power control is deter to be_the increase
request of the tt&RIMEBER8APoVRBFOLE tIRP BASE it %t PEn Spy* tRePdder i ni ng
part; and the baseﬁmnsnmhseag& (7e:1' elahdomhmmmtegtmrdﬁ athe

cal culating corr I t i C t fti i nt
transm ssion tar get%dé)rg P St at %annﬁ]ﬁlergﬁe?e%%r RS eq!‘eque%%%
pre-stored, and &t@arteni deiterpbned cont esichi mphite fscﬁfathérleaisﬁmg t he

transm ssi on powtsit:0r $88 , Mgt - PRHBL, MANSAL G OrME Ak galaEPhvE S : staafg on i f
the correlation val ue obtg‘_ned b the correlation processing part exceeds a

pr edet er m ned t h2&shdf%i6 ard0 &8 dé?:?@&&trﬂg"?%@ transm ssion power if the
correl ation val ue does not ekuoegde tdees @reefether mbrede tdwashblked. a84uminadi o

Comnﬂﬂcatim1sy§hgg the PN code sequences transmitted from each
mobile station to the base station is based on the
relationship shown in Fig.11l, PN#3 is transmitted
from MS1l, PN#2 is transmitted from MS2 and MS5, PN#1
is transmitted from MS3, and no PN code sequence is
transmitted from MS4 or MS6.

Then, since, in the example shown in
Fig.1l2, +3dB from MS1l is the largest request value
of control in the amounts of control requested from



-39 conprising a base station and a nobile station where the base station

is able to performnulti-point transm ssion for transmtting the sane

signal to a plurality of the nobile stations, wherein: the nobile station
targeted for the nulti-point transm ssion prOV|des t he base station of an

i ncrease request or a decrease request of t hel”t'r ansni ssi on power by
respectively spreading or not spreading a transm ssion power control signal
to the base station.with a.predet rnlned ode squfEFH 35. The radio

comuni cation sySE&EH é’é"%?‘&lerresdt? 18MaidR 342 S &t Sfhd hthE- BEMRTY
transm ssion tar g;eto Spbthe $tmtnsmls<srqun spswa rdeten hicpildg rpar p afedr 902

determ ning contg s LRt I”aﬁsi' O%Pé’%ﬁu%%fé?' Pro‘%eﬁe gi’d&‘%t:]

t he base station on t & basi: s o receiving qualit ecel ve igna rom
the base station208nda iransmise ithe pbr@nfswwan@mqwg ¢hetheatd Bsi on

power control sigpaltiopbhethaseasbaliisdi ght @rlgsrpggaglynggdmat signal with a
predeterm ned code sequence en the contents ? %Putsnran SSi on_power

control is deternined to be thBSirn&ea’E rlé’(ﬂueg STPRAIMLLT ontfover
to the base statitbe hyrahemdetsromnpogyerartconamd t henbabe stwal tdApodnpri ses

a correl ation prgggﬁgrﬂgsgﬁro% fo{hgall%@raéégg oY rc?éé‘%b%%ebefér“gﬁ@s@%

signal received fromt Int transm ssion ta station and
the predet er ni neBrYdeiEtEARE BPem§Pérle%l Sta?rféllantFanEh?s%PBﬁ poAgrion

controlling partbg,ortﬂmgmawmgqghert rraﬂsrrtsalncympﬂwhgt achde nmulti-point
transm’ssiontarg ile. st%aé on t he correl at.i on val ue obtalneg{b’ythe
correl ation proc %5?‘%“ go&egepg%ggggrﬁisﬁel@q?.' es%%?ﬁaz}r?dl °
decreasing the team:shmm;tslbm —provien ti ft rignesebs sdloat ignoval,uardbeslaot heeed

the predeterm nede ;A0 t BR@INPL do f3‘§:o {‘Po'.‘LaQ'so ﬁPBW@é@HQ“w%)&SJI em as
clainmed in clalmSE wherein: a set of the nobile stations consisting of

the multi-point Barsh? éﬁgoﬁ'—btear%éf’tﬁﬂ’cﬁ‘l‘-é"?f‘&tﬁ%n@’“?’&%ﬁfbﬁ fRESase
station transmtselieesee® sisE@®l | Bheefedfded,t drasreasul f poi nt

transm ssion 9 othtd %“f }:h%ct [ans Eha”%&fi%k“%ea% abghg%esveegﬁ‘fnﬁe

different for eacC transm ssion group erm necf1 code
sequence. 37. A th& @ucrhﬁmm%axh@m@%%em‘sééﬁmqrﬁ ﬂglgrga%%,t andrhad a

mobi | e station whenLs diiesBase s[s@&b@:n dan abéeqttﬁ@ﬁl?ora'ﬂdmfléxﬁgl

transm ssion for tr%ﬁen]fitln the sa ts urallti of, the bile
stations, wherei fi°% §RsAPs8FGR ? 0‘6?13" ol |en§rﬁéﬁm BRECH £&
transm ssi on poweondithennul ti-polint transm ssion inaccordancewith a

transni ssi on power control regyest ;of yhi %rb(;\l;lg Gegqusst @?Hnt afe %%rgé ol
t

is the largest in the transm SSi on~power control reque
nul ti - poi nt t r and i %W%’aﬁgefthﬁﬂbl1F}éest39t5|eor$§q18%nc1ﬂhésr éd-’lébnsmlttEd
conmuni cati on sysham as'neq{ ajrf@d:dmtehwsrrb@cowﬁr&l rrecrnhlesmot lf-rnm the

transm ssion tar bi atlo ts a different, co ce in
accordance with gﬁ%’ gﬁ) ?P ﬁsetrs {‘nlg& G pJC)w% eq@é%ted
to the base stat FLOrq:.r@seTNeqmﬂwb coﬂﬂmm cae vl tsyssenthatel arhed ithelaim
38, wherein: a sehbqfedPerBORElD FRIdOPEERS It NPransmission power
is desired, processing can be advantageously
simplified, in a view that all mobile stations
already receive with good enough receiving quality.
However, of course, the code sequences can be
assigned separately for each amount of control in
the request to keep or decrease to provide the base
station of it. In this case, since quick control
can be also achieved for decreasing, resource
efficiency can improve.
Also, in the description of this
embodiment, the PN code is just an example of the



-41 of the nulti-point transm ssion target nobile stations to which the
base station transmts the sane signal is referred to as a nmulti-point
transm ssion group; and the nulti-point transm ssion target nobile station
transmits to the base station the code sequence different in accordance
with the nulti-point transnission group to whi&h that nobile station

bel ongs and the anmount of control of the transm ssion power requested to

t he base station.r?‘ﬂgo. The radi o gomruni cati gn systemas clained in claim
38, wherein: theCis iSBEMRNGT aRSM Tl oil SATYE] CHBMCE St afMon HOEE not
transmt the codepssrpédnog tapddéehbasiegt thieon ivhiein thatv erds ke sstcdt |09
requests the base sl gRat0cHe S 105 LRAHIR] PECRAMY cotfe s ifck di 0
communi cation system aS clainmed 1n clalm38, erein: the I't1 - poi nt
transm ssion tar §8t Bhi Fedstatforee@fpr Psed! w2 HERY MadgupHr bef yrsed.

determining contents of the fFp2rHE St 08 ,POWerh £aNdmPBbdlitidiet | ethiedatke t 0
t he base station on the basi i

.of . i Vi | it f i ved Si I
the base ot at i onS SHRFACE, HEHER AREF AT bF C68 BE(FAG HREEGTe "Sdfithce |
froma set of thmagode sepueacew ith agportdances prehdiey anmdat, afs ootk ol
of the transm ssggn igxf')wgher nge@%t@gmg%eiggggiogn wher e each code
of the

sequence in the set code sequences I's associated with a different
amount of control of the trahBRi SHIRSPoRSLIMH RAVETARETPIL 2 RENsni tti ng

the selected codpexipi@naedox dbfighase chat ifour eRdeht®d DArent! &ff Obhe
conprises a correlation partfor cal cul ati ng carr.el ati.on het ween

the signal recei 9&5%‘?%&1%%3’6% fr'llgppd'isntnow- fstci'rah%ﬁ s§’ilothh tﬁ?&gtrerﬂ)cb?l e

stati on and eachteodd gsefiBenc&hiis tambgdiment het tdde esedprntee ldne-ther ed,

and a transmissi o OVESn 89RL +188 RA S r £00bHOkLId Uhd fea LEBRT BSi On
power to the multi-point transmssion targéet nobile station in accordance

with the anount &P &R PR CORI: RRPOLITREN S| BRDHEFRV LIRSS P taSIdY gy
W th the code sequentceast Wiy cde theasas rekauiedt vaf uehebt et aadmiys § hen

correlation procgasing Part oxgeeds a pedeler mnadLhrgsholde 43 he
radi o communi cat fon Sys em as c?al.rred in‘craim s erein. a set of. e
mobi | e stations e&wst swamlefsthasimn o hinbaseassid ssponbyar getdaminge

stations to which te; Pase t§f a f OB S8 hi e S8R Yd@bnkeg eferred to
as a multi-point transn}:sil og grroeg#); andlt he_trans ttlrnrnf%% art uses a set
of the code sequ8REAL YFPFdr &MT SACRARL AR PBENFTR 84P5 I B as
the. set pf the. c acheld saqnhmgémg dhe Tdhbgrtddjmti:m&mﬂ;:air@xmngsjchteemeaﬁs qf
claimed in clai Mge WL & Dqubhe.dildd pOLRt A LT BRSMERSION drih ORL AR ! ©
station transmts a predeter% ned signal to the base station after
spreading that signal with alesfe SaGFehdEd ibrrsR &ftathoRCREFOHTELUER t he
amount of controlehdfs tehifb & d aRSN 15 9is0A dRAVEi chaquest Rd baskhs thasiested o on.

44. The radio co nication system as clai in.claim43 erein: .a set
o the oo | o SUTEIE 06| R Y AR 0 0 LR { 1o L fb Bk he T SR ha!
nobi | e stations eadidehatid basefstidt ianet oavishted.the same signal is
referred to as a multi-pointpi{aAYM 5§i @Re schematic of the

multi-point transmission target mobile station 1300
in the CDMA radio communication system according to
this embodiment. 1In this figure, only portions that
are necessary for illustrating the present invention
are outlined, and showing and detailing known
configurations or functions are omitted. Also, the
same component as one in the already described
embodiments has a consistent reference number, and
the detailed description of it is omitted.

In the mobile station 1300, as well as the
third embodiment, the PN code sequence in accordance



-43 group; and the nmulti-point transm ssion target nobile station transmts
a predeterm ned signal to the base station after spreading that signal with
a code sequence different in accordance with the nulti-point transm ssion
group to which that nobile station belongs and the anmobunt of control of the
transm ssi on power requested to the base statton. 45. The radio
communi cation systemas clained in claim43, wherein: the nulti-point
transm ssion target mhile statiqgn dogs not transmi the,signal._ spread with
Tt A £zt

the code sequenc®ittd! {HE® BEFUSEA iVoh WReR Tt HEE 15551 8P % the

base station to dedriozise8 @ Betbranspresiddingopert 468.0IThe Thei spreading
conmuni cati on sy a aisrgafi' clgl Lt t i-Jal
transm ssion tar gtg?mm%?Pg stat?%ﬁscﬁpérr} gggn‘g?ngefg?%nn:}ﬁ%ﬂgg”co?ﬁf%l

det erm ni ng cont 64 MU lpHRthibssitde pokt L esAtybPart B T aduidsttde t o
the base stationcerd hedasheObugset Vi pemitald s PfchegeBvedyhiegnalnd rom
the base station, and a,transmtti ng part for. selecti %%cgne cg%e ﬁgquence
froma set of th&TEORPLEFIETEROVETaTVPbARe TR mbBnthsF RBREr ol
of the transm sssdrmtpooerisengotstée timdheabaseesiuats bn teeesmiinedh B0 3 he
determning part cfiafe £ash Gdler SeQUaRERa LN dd1C 26T At deceadie seqpences

is associated with a di mount of contro the transm ssion power
in advance and f&eatamdki 80ihg anpr bGP ntReFIYnBPIUERFR basd NLE | on

after spreading thattlsé gpplredd ngheaset ecBed cogige gequare e, tarvd the base
station conpri seg . a correl ation gr Qcessi ng ﬁ rtfor_cal cul aﬂ')ng correlation
F g EHs

bet ween . trl?élssrpbﬁgllc’rrbc% Y&& 1T Mt 7 2 poitit m ssi on
target nobile st &triagrsmid tedk it ddee skgeensdathi chewssthwoft tdpreedd ng.

sequences pre-stored, a deci fngnBaph fedls 8L { QRN 86 Didarfi®Gh 5508 5la AIFCi de
whet her the received signal correl ated b%loth correl ation processi nglﬁpqlart
g

e

i s the predeter nPSe@RSi §RaFEr PASE S&AF LOR AN A SSPER It &t &)

part for control emiepdireehrtanssn serdo el t 0tt hes nuhkn- phe hé rindarsin ssi on
target nobile stati I rd e W e} f. _co .

transm ssi on pomgtrhetq%’a%Pi gﬁggseo%r}gﬁ’ e%yl’%\nh?'hg?hlge c%petggéltfen@c%é)%?g\%ﬁ?tgﬁ]q he
correl ated recei $b@ $hgrgase xRgnded apdpkowhbapogedeher neang s gR@uUILYy t he

deciding part. 44f Thenta@ilo COMHRICARON LRI 88 iGlrRi PBHekn i ai m 46,
wherein: a set of the nobile stationg consi st ngtgf t he nul

i - poi nt
Lranani s, on tar GBCIRDIPE IaAGHRT 88 R oh Thot Basd SUTF b2 PSS 1 he
sane signal is rebertredlt drasn athal tiohpdl at sttradnisom s Siaont iy otthe amr ¢ he

transmtting part. Uses,an etcé),{d_t'_@?oqlode sequences different for each
mul ti-point transSm ssion éroup as fhe set of the code sequences . 48. A

radi o communi cation system cBbRpFirsiaRCardddd stat tod sanembofEme Rt st &R on
where the base stald il &fisdlllss i &nppowd M SuhitirqI0i Dh thansia Feiepodfialt
transmtting the_sane si nalor'lto %%l ural i th%f Otrhedémgi Iae stfaéi QS i g
wherein: the tran&@siTy Sﬁowe‘r trlcﬂcf]feng part Contr6Ps § ne Bransmis3i on
power in the nul piropoi gedt F upgntbsi nabiin ecdor thaoetni theahaagoane tgfon

control of the tp3NgENSH PInBWEMEEHESE B IIPWilte S 1 EPe L 8 ritidfd #NS
in the transm ssi on power control requests fromthe_ multi-poin

transmission tar G&Ae SAGULNGHT c28FIRFY, separately for eac
multi-point transmission group, and also the request

amount of control is provided as well utilizing the
distinctiveness among the code sequences used.
Therefore, increase of interferences in the uplink
can be prevented when the number of the mobile
stations increases, and the transmission power can
be quickly and flexibly controlled in accordance
with the transmission path condition.

Here, in the above description, the case
is described that the transmission power control



49. The radi o communi cation systemas clainmed in claim48, wherein: the
mufti-point transm ssion target nobile station transmts a different code
sequence i n accordance with the amount of control of the transm ssion power
requested to the base station. 50. The radi o comruni cation system as
clainmed in claima49, wherein: a set of the no#Mli1e stations consisting of
the nmufti-point transm ssion target nobile stations to which the base
station transmts ,the sane_sigpal,is referred to as a nmufti-point .,

Lransni ssion gr oG9l TRESA L3I THS (5 8EnT SHUAT ¢ ar bot - heBPIe §Eafi on
transmts to theohdse witen itne tdien tede sedfueraet tlo L f e gnte sitre ddaosdatice

W th the mufti 'p%io'ﬁi)%éagst@éf&f?”t%r O#Eet a WU chy Lhat, yop e ghald o he
bel ongs and the anount of control of e transm SsSion power requested to
the base stationimiregpe mRA®eEEMuTiNca? i bR sHSERNERs td1al medhiem cilem

49, wherein: thefgagudéspokat kleedhSiit S§b R elat et h BDRIrlag s1h 26 b 98 nd @Rsw &8t
transmt the code seguence to the base, stati on when that nobile station
requests the basé%tIRTOAS Ty REPEASSINE CAThINT s8R HLIRPOUSEY The radi o
comuni cati on systienp hifdleal redini 8 olisgwn 48 a twhel 21 mol ke nuthit-ipm sit
transm ssi on targat A j -cplgrp#' S erJg ning. par r

determ ni ng cont gﬁtrsé’%gytﬁ%é:e?ynés)nm’llsm 0 6%%\/\%?"% rﬁ rror%c'r%%gbgar éafag'sltte%' to
the base stati onH@Venerhasifs @Purései vihg §oslet yeauaneesveansikmal from

-46 the base stabistligRed &dpansfiellly NGopachdranehed! idM 8gtede in
sequence froma set of the %o%\%e?(e uences. in_accordance wt th%cfg[g)unt of
A “p Sorr

control of the trafshi%sdts SR RELRUCES AT HARRTRY Af S HF ned
by the determ ni 8¢ gat onwhdr el eachIpodd isequases ininhe sptiok the ook

sequences is assagialsd Wildh aa dhELAT £BI0UN G PLaGUH] Ol G5 Y%

transm ssion power_ | n advance and for transmtting the Sel ected code
sequence to the BEfel¢iaPrIn;CaRdIMRFPA8e station conprises a correl ation
processing partfor cal cul ati Agseqr reh athen des peepdien sognalhirecei ved from

the multi-point transm ssiqn targe bile station_and each code ence
i the set ol Nt B Tencand oA &g T Sand at { Filn S AR R Shner e
control ling part closte smAwehkienl atvhien ¢ ridng rid s tdm golvee nes st,handilotih goi nt

transm ssion targely JDRihg HAé ORalvl A CORdaRGEs W h B tlie BEPYNE u@fh Cpat r ol
of the transm ssi on _power telhgt If assoclated with the code sequence of

whi ch the correl &5'0r°P98P& FEF Dy AhETCHT St F R Pt 68451 Prk
exceeds a predet asmBit ¢bdeshd3l.c&3e, The Mo praymmuud e ahagnbey sitsssd as

claimed in claimb52, wherein; A ; i tf.ati si sting of
the nmulti-point transm ssi onT{lgf g:e ar?r%%lapg l@t#%@’?oé%?g%q{lhjég%ase
station transnit®atodapecArhang $£9 ctler ¢ fh asmpodinenpoiofi the

transm ssi on gropie Sett Ra dd@OSBNt Lii0h PRI HelsseSiBedely ifh t Fefeadhce
sequences different Etor e?‘%h mul, t PO fransm ssjon roup, fs t he set of
the code sequencz’? 535 - Tfe ?‘%‘aig Conﬁﬁm%aﬂn&? VEPEM A" traffsd in claim
48, wherein: - 4P rhex hnkttie i b et s anenicod Hhg taregsit o mobn ¢ eo p artai toinon

e , ng-t u f nth '
transmts a predelepy Qsegc%cgf'?%. 1Ot bhen Bass, Sta baib A rﬁ{eh%prﬁé%'éi&%hat

signal with a code sequence erent 1 n accordance wt 1e ‘anoynt o
control of the tERfSROLS b Sfokt oot FRE SPHSES & REiSfiftermined signal,

instead of the transmission power control signal,
to the base station after spreading it with a
selected code seguence. Here, only portions that
are necessary for illustrating the present invention
are outlined, and showing and detailing known
configurations or functions are omitted. Also, the
same component as one in the already described
embodiments has a consistent reference number, and
the detailed description of it is omitted.

Fig.1l4 is the schematic of the mobile



55. The radi o communi cation systemas clainmed in claimb54, wherein: a set
of the nobile stations consisting of the nulti-point transm ssion target
nobil e stations to which the base station transmts the sane signal is
referred to as a nmulti-point transm ssion group; and the multi-point
transm ssion target nobile station transm ts- 3 Predeterm ned signal to the
base station after spreading that signal with a code sequence different in
accordance with the multi-pgoint transm ssion. group to which that nobil
Srati on bel onos Shd ThehaERRr2sFoah S SRS SrideiRedton dhmonat
requested to thegeaserstaniorpab. 1REL radiwa yonkeeripsatd whp aystiemny as
clainmed in clai . the.qulii-paint, tr LSS bjLe
station does nop‘lp?%adn%\?ng?s{t%eeésli g%aqu %%?‘gg(lﬁl%vﬁiha{ﬁggc§ g"nsge%ég%le o“\;he
base station wheSPaRadribbthetBratpes PGSt Pethade fsom tHe B¢ deehease

the transm ssi ongpavsy %he THEreadiih¢OpEWH CB3 00N Kd eMsagh@mi ned in
claimb54, wherein:. the Itidpoi n% trat?r:?sn’i ssi.on targgts(#]a)bi | e station
conprises a deteﬁﬁafﬂi'@gg&ret 5P F&%r?d RPng Toht B8Rt the transnission
power control to be requesteBigo lthe hasee st ahieora toic tde dasosreflatecenvi ng
quality of receiyedolgnal Wom 15t (92 RISE SLgk! Qhadidad ig@nsm tiing

part for selecting one _co sequence froma set o e code sequence in
accordance with BCERBLAY JF° cbRisolepodimaninsnk3shor Hohe e ifddiest ed

to the base statipiretesoRngdchyddartet ReH RN feadd i wWear §igadl aadet
sequence in the set é)f the ¢ de%glquen e isdiassoci ated with % di f f.erent
amount of cont roft Sof®§ ABTEPShsHi S&i cﬁc)kbvxgl" % SATHRRE Gt f 5P 1B8%Pt ti ng
a predeterm ned pirgteteonihedabe tstsaquangfet erutspusadinmgn tbhe siigmadlwith
the selected codgcirfeRasy BMrtng AAse SRLIOMLOMBELSESH A, c5ReIA i on
processing partfor, cal cul ating correl ati on between_the signal received from
the nmul ti-point SAFHshREsith 3 argdeinfAte Sen9dnlatd Buch ToaB rsddtkdice
in the set of theeneisaquewestplier stocodde deai dihrg npemb riyorl g@sf or m ng
bit decision to decide whet hﬁrettatlelggccpl%ggri’}ltgin | S rheeL aéreg Q)ﬁitsheion
correlation processing part TS the preaee ermned si ghal or ot and &
transm ssi on powpownt contingl pare clegrsedneitd e i njhehe thans neboiven hawer

to the nulti-poigyil¢@EAMsSHOE taRl§ela PODKliG ST ALT @1 IthACERLEA e W t h

t he anmount of control gf the transnpssion p%r that is associated Vi%jteh t he
code sequence of AFFTFILRE && ret &t A FETe i SRRCSARIRAT i s HRTPde@ ™Y DLt he
predet erm ned si grijudyctheagebediagdpévtr. the ableare ad ed € emuviirosd i oht
system as cl ai mageir#h{ﬁggm 57, wherein: a set of the nobile stations

consi sting of the I -poi nt transm ssion target nobile stations to which
the base station transnits tRBuSan@e¢QRALNSG Fef BRisd P edimemil ¢ ithoi nt

transm ssi g_nf ]gr Opl&;etfé\ﬂeﬁrhﬁﬁtééﬁrﬁﬂh“gtﬂéﬁgapﬁr ngeltﬁﬁénaefsats_ Qfséhef@ldethera]
sequences | er ent or . eac I - pol.nt - trapsm.ssi on S the
cot of the code ESSIRREESSLOEGL Kralhthe BGBbhe SPRATHAD dATE S ne B48 as a
mobi | e station cerbatieat icen vilthld sasthet gteiohs Lana wsidie tbemdrtati on

system and conpr gy &1 hAnsAT $akR NPVEE &erg rQk chgauAsth 89 nRardn & or
requesting the base station to increase or decrease the transm ssion power

on the basis of PEEASFRETGREFt Fhse FhrREfy ¥R &Tnaltst (it eRE1Ldse station,
wherein: the trarwspasisidatyoweigediticant Pyudebienglpast phevsdex g dase
station of an In%’heﬁaﬁzell}fggﬂ%ﬁtdt,orar?d d&%éfé@?, &ecqﬂ%shecﬁemfng&aaﬁ@t%?é:?”
power by respectively transmtting or no ansmtting a predeterm ned
signal to the baséiat acp8e BOIUEREcomUnSEst | HRrt ePmardingviide Be

clained in clai Mdbivbesebtion by double examination consisting of
the correlation process and the bit decision.
Therefore, more reliable and stable correlation
detection can be achieved.
The transmission power controlling
method according to the sixth embodiment of the
present invention is now described with reference



upon being targeted for the nmulti-point transm ssion where the sane signal
is transmtted fromthe base station, the transm ssion power control
requesting part uses, in signals provided to be different for each

mul ti-point transm ssion group, a signal assigned for the nulti-point
transm ssion group as the predeterm ned signat<- 61. The conmuni cation
termnal device as clained in claimb59, wherein: the transm ssion power
control requesti rt provides the basg station of, the increase.request
or the decrease Eg’q&g’sqgls ‘t he tr3n§ ?gmeﬁ%mé‘rrhbélFE%é’cﬁﬂ/%Fgly
transmtting or mamitkanswioifi iguaapriedet anadi gte cadé osequencaetso t he base
station. 62. A COmUHNERLEORo TR UYL CPou riR0AB dith 8R 2 HBRI
station comuni cating W a base s atron in a radro commini cation sys]fém
and conpri sing athearsor58ilat oneded@aor déyuekei R sFardtadd omegu@st i ng
the base stationinglidikefasel Wy dsereasLrthe transm ssion power on the
basis of receiving quality of, received signal fromthe base station,

wherein: the transnission potef BERFATrBEIEST Ty Hare BREthdse
station of an increaselateduestietr ataecdreass deguasibetl whehtrafismiession
power by respectiyely Speagi 09, ot Q%t%mrfﬁdfﬂg.%éf agf@lgs'i?ﬂepg%rck
control signal to the base station with a predetfermned codé sequence.” 63.
The communi cati oft ie&iRRaf hgiirg A8 ec|@REATUFaraPm 6L Wher bia®e upon

bei ng targeted fgkatthico FUbhid PEh &t mblbaSe §&la@ii oheLs i sagg.signal is
transmtted fromthe base station, kjﬂe. transmni ssi{fntgower conthgl .
requesting part uses, in coderE&8&uertcet® pPEFiFERF ot Be 2t et 3Rt % & *Ach
muf ti - poi nt tran8&i6dsli ethgreup,is aover sehlencepasss gned nfoorthen®N code
mufti-point trangfi$d PN 98AUB % £ NP PERACHiS NE 1EE 10005 SCHRNER: he A
comuni cation termnal device acting as a ITleI | e stati on conmuni cating with

a base station i hSaSPidP§ EBPMRIitt2 b 28 tdAERd chhptPhpgead ssumed
transm ssion pO\é\/ehaepnﬁmeLvrae.qu&fng_ payf Leker eguﬁséiga@_;imf PRs@nstiat i on
to increase or ¢re the _tran si,on power _on the. basis receiving
qual ity of rocei L& i bhat SFr SR THETHHec SIo0 T 5 SRAT i 1O TRE FFARSA Ssi on
power control reyadstd ngfpgontrahsrids wnditff.erent code sequence in

accordance with an anmount ofp cogtrah a8 dH6 5 aRSBeSSI S PONB rE8QYSIEd to
t he base station. i i

. -51 65 he communi cati on termnal device.as clainmed in
Cl 8 od. wher o BLORAT A HHE QEPRPHACPRE LAc AN S bERTA 14 ATl T
where the sane swheade KS(H) drstiitnfeets & r bmst dathasé shatreoneivieel signal,
transm ssi on po +Cant r. r ti r S, ¢l e r.ovi ded
to be diTTerent Lo Cab il FoHBL N SoRENdgHER e thE Kiing SUTILE AN
assi gned for theckurhe-por MN codrsnikdisofhg den@th thk thwid Seguerdd.e $6.

The communi cati ogakqy Mok deyi ¢ ahsl @b pedlidt CLA fhlhe WCERLRN i
communi cation term nal device does not transgit hhe ccgde sequence to the
base station whehSEFdtY 7Bt 4t P8T rfitiefts PHe 9% station to decrease

the transnission power. 67. Rtcbenihiesatdeniderdrihal SdéVikeethegy dha
nobi | e station cogpynd £athiRe Wil,a8 Rask$iakled 10 3163% 0 $087URAICAL4 ON

system and conprising a transm ssion power control requesting part for
requesting the b3%eliFRgHFRIN ihOrERRt 8T ddts Lader ¢ A8 ot h RIS -on Lower
on the basis of tecdisvieaguglaltid yopf hriegesvedhairgnahef tameadieo bdse 1stiag i on,
wherein: the tra 1. SS| . ngr e ti part jtra it

predet er mi ned si gﬁgn t%ggﬁf%%bv%ge&gt ét ?’J(?nlr%%j#gr% sgggfea‘glfl%&et’hgfp$lg'§naoevﬁ th a
code sequence di PP&rgmrafh &ccorblantdngsmolde dhount thencon s bgned the

transm ssi on powsh releesgd twhéPe Rase $halildl¥le Sn is a flag that
becomes on when the correlationvalue I'n between the
received signal and the nth PN code exceeds the
predetermined threshold.
The variable n is then incremented by one
(S1606), and it is decided whether n reaches N
(S1607). 1If it reaches, the process then proceeds



68. The communication term nal device as clainmed in claim®67, wherein: upon
being targeted for the nmulti-point transm ssion where the sane signal is
transmtted -52 fromthe base station, the transn ssion power control
requesting part uses, in code sequences provided to be different for each
mufti-point transm ssion group, a code sequen®e assigned for the
mufti-point transm ssion group asthecodesequence. 69. The conmuni cati on

termnal device as clainged in c]aim,67,. wherein: the conmunication term nal
devi ce does not Par%]néggt'hé’r}b‘n{—ﬁet é% '‘n"edggiegqna’}y%prEr WINCERE IRD
sequence to the kFesmshatiten Schéd2that nobile station requests the base

station to decrease the transpi ?Siiacﬁh po r—& )7OisAat§assf skat Lt%n Appar atus

fox comunicating with nobile station$ i'n a'radi o communi cation System and
for being abl e t¥agdrdlolm Ruf @ngothe t{NankhtBsPONc® d¢ ah8nbe tt-heddheks gnal

to ? p: :J_ral ity ?ftfhteh'? aeteiildeelét@h%%m%tr CORBS iv%:f\:ga%lbr arntsmts%i % Qp?ﬂer
controlling par r rol | he transni ssjon Bower, to the ile
station in accordgﬁc%&wth ift g’ns’rﬁ sRP6n S E8ntrdi I‘}%qlfé‘%trsrggcpe% Ved
fromthe nobile stdtd onhenherest nemehe dd aoBE 3 cn gowvart icont t obkicegngar t
controls the traﬁsg‘sﬁ%'l%“ A1 6 01 NeoMbl g PRl § 1%@%%“&%%’}} ISh=1,

p quest of I ch

accordance with the transm ssion power control reque he reguest

amount of control is the | arfBsiti st HeakdadnthsitorPpoheincdhb O, rideRest s

fromthe nmufti-ppirfcd § aNEALSSHER ded @St £ HVH1 b 35hald HHe tidandmBa¥ion
station apparatus for_comunicati ng l\émytr? [EH)%LI e stations, in
abfe t

radi o
comuni cati on sy8P&HaAP 6 Hef R§ rqrbr%?nfﬁﬁl-icﬂﬁtthe value
transm ssi onto t pdnsnat hesaresiignal tBAlaopl vrfalntHecondwe hobefers attons,

comprising —-53:3 lJANPHLES ML PURLICON I90ld 090 (Palds f Of coERT| | Nge Lhe
transm ssi on power to the nmobile station in accordance wt a transm ssi on

power control redfedeGitedveRat: ke FO GHdt #EiomMidd e e Ei pxceipeied

transm ssion powehecqhtéedkltexmpaed adni¢ohs lichei s r abyTicist ebneaer 1m the
mul ti-point trangmssion in acge r.darace wi.th %lr)]d %gpaslf‘int of _cant rol ofbitfg

transm ssi on pomthreelE]tYeoslf ed’ fTom1 heetn%E?l é-‘tqeorn% FHhThEe

transm ssi on powsrtaduhenothpdquresiwe $ tentiochd nase¢asgoitite thramsmdsiscion

target nobile staibins. inAYAt AnubtirpdifitAtransmission group.
Therefore, the transmission power of themulti-point
transmission signal is decreased in S1612.

Thus, according to this embodiment, since
the correlation detector can be implemented by
software, the base station according to the present
invention can have a simplified configuration.

The transmission power controlling
method according to the seventh embodiment of the
present invention is now described with reference
to Fig.17. This embodiment also has the correlation
detector in the base station implemented by software
like the sixth embodiment, however utilizes a
different algorithm from one used in the processes
of the sixth embodiment.

In the correlation detecting process
according to the sixth embodiment, the transmission
power of the multi-point transmission signal is
controlled in accordance with the mobile station
requesting the largest amount of increase of the
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transmission power, i.e. the transmission power is
controlled such that the mobile station having the
worse receiving quality can have good receiving
quality.

On the other hand, in this embodiment,
putting importance on the efficiency of the whole
system, the transmission power is controlled in
accordance with the amount of control that is
requested by the most mobile stations in the amounts
of control requested from the mobile stations. By
the way, such control is not performed in the
conventional system, since the conventional base
station individually controls the transmission
power for each mobile station.

The program processing to implement the
correlation detector is now describedwith reference
to the flow chart shown in Fig.17. Here, detailed
description of the variables and the processes used
also in the process in Fig.16 is omitted. Also, the
block diagram showing the configuration of the base
station and the mobile station is omitted.

First, 81701 and S1702 are identical to
S1601 and S1602 in Fig.16. I'n is then assigned to
the variable Sn in S1703.

Similarly, 81704 and S1705 are identical
to 51604 and S1605 of Fig.l6. If n reaches N, the
process proceeds to S1706.

Then, (N-1) and Sy-1 are assigned ToO nDpax
and Snpax respectively in S1706, where Snpax
represents the largest correlation value obtained
by that time, and np.x represents the value of n (i.e.
the PN code number) when the largest correlation
value is obtained.

It is then decided whether Sn at that time
is larger than Snpax or not in S1707. If Sn at that
time does not exceed the largest value Snpax Obtained
by that time ("No" at S1707), n is then decremented
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one by one until it becomes 0 (S1710 and S1711l) to
find the value of n when Sn>Snpax.

If Sn is larger than Snpax ("Yes" at S1707),
n and Sn at that time are assigned respectively to
Npnax and SNpax 25 a new maximum value (S1708). Here,
since the request signal or the transmission power
control signal from the mobile stations that request
the same amount of increase consists of the same PN
code sequence or 1is spread with the same PN code
sequence, the request signals from all the mobile
stations that request the same amount of control are
detected in a combined form upon being despread.
Therefore, the more the mobile stations that request
the same amount of control are, the larger
correlation value is obtained. That is, the above
comparison of magnitude of the correlation value
means the comparison of count for each amount of
control requested.

Then, if n becomes 0 ("Yes" at S1710) and
it is determined that the comparison on Sn is
completed for all n, it is decided whether Snpa.x at
that time exceeds the predetermined threshold or not
(S1711).

If Snpax exceeds the predetermined
threshold ("Yes" at S1711), the transmission power
is increased by n [dB] on the basis of the value of
n at that time. For example, in the example shown
in Fig.12, since the mobile stations that request
+2dB of increase of the transmission power are the
most, the correlation value on the second PN code
sequence PN#2 becomes the largest and the
transmission power is increased by +2dB.

Also, if the maximum correlation value
Snpay does not exceed the predetermined threshold in
S1711 ("NO" at S1711), it is then determined that
there is no mobile station that redquests increase
of the transmission power in that multi-point
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CLAIMS

1. A method for controlling transmission
power in a radio communication system comprising a
base station and a mobile station where the base
station is able to perform multi-point transmission
for transmitting the same signal to a plurality of
the mobile stations, wherein:

the mobile station targeted for the
multi-point transmission provides the base station
of an increase request or a decrease request of the
transmission power by respectively transmitting or
not transmitting a predetermined signal to the base
station.

2. The method for controlling the
transmission power as claimed in claim 1, wherein:

a set of the mobile stations consisting
of the multi-point transmission target mobile
stations to which the base station transmits the same
signal is referred to as a multi-point transmission
group; and

the predetermined signal is different for
each multi-point transmission group.

3. The method for controlling the
transmission power as claimed in claim 1, wherein:

the multi-point transmission target
mobile station provides the base station of the
increase request or the decrease request of the
transmission power by respectively transmitting or
not transmitting a predetermined code sequence to
the base station.

4., The method for controlling the
transmission power as claimed in claim 3, wherein:

the multi-point transmission target
mobile station determines contents of the
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transmission power control to be requested to the
base station on the basis of receiving quality of
received signal from the base station, and transmits
the predetermined code sequence to the base station
when the contents of the transmission power control
is determined to be the increase request of the
transmission power to the base station; and

the base station calculates correlation
between the signal received from the multi-point
transmission target mobile station and the
predetermined code sequence pre-stored, and
increases the transmission power to the multi-point
transmission target mobile station if the
correlation value exceeds a predetermined threshold
and decreases the transmission power if the
correlation value does not exceed the predetermined
threshold.

5. A method for controlling transmission
power in a radio communication system comprising a
base station and a mobile station where the base
station is able to perform multi-point transmission
for transmitting the same signal to a plurality of
the mobile stations, wherein:

the mobile station targeted for the
multi-point transmission provides the base station
of an increase request or a decrease request of the
transmission power by respectively spreading or not
spreading a transmission power control signal to the
base station with a predetermined code sedquence.

6. The method for controlling the
transmission power as claimed in claim 5, wherein:

the multi-point transmission target
mobile station determines contents of the
transmission power control to be requested to the
base station on the basis of receiving quality of
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received signal from the base station, and transmits
the transmission power control signal to the base
station after spreading that signal with a
predetermined code sequence when the contents of the
transmission power control is determined to be the
increase request of the transmission power to the
base station; and

the base station calculates correlation
between the signal received from the multi-point
transmission target mobile station and the
predetermined code sequence pre-stored, and
increases the transmission power to the multi-point
transmission target mobile station if the
correlation value exceeds a predetermined threshold
and decreases the transmission power if the
correlation value does not exceed the predetermined
threshold.

7. The method for controlling the
transmission power as claimed in claim 5, wherein:

a set of the mobile stations consisting
of the multi-point transmission target mobile
stations to which the base station transmits the same
signal is referred to as a multi-point transmission
group; and

the predetermined code sequence is
different for each multi-point transmission group.

8. A method for controlling transmission
power in a radio communication system comprising a
base station and a mobile station where the base
station is able to perform multi-point transmission
for transmitting the same signal to a plurality of
the mobile stations, wherein:

the base station controls the
transmission power in the multi-polint transmission
in accordance with a transmission power control
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request of which the request amount of control is
the largest in the transmission power control
requests from the multi-point transmission target
mobile stations.

9. The method for controlling the
transmission power as claimed in claim 8, wherein:

the multi-point transmission target
mobile station transmits a different code sequence
in accordance with the amount of control of the
transmission power requested to the base station.

10. The method for controlling the
transmission power as claimed in claim 9, wherein:

a set of the mobile stations consisting
of the multi-point transmission target mobile
stations to which the base station transmits the same
signal is referred to as a multi-point transmission
group; and

the multi-point transmission target
mobile station transmits to the base station the code
sequence different in accordance with the
multi-point transmission group to which that mobile
station belongs and the amount of control of the
transmission power requested to the base station.

11. The method for controlling the
transmission power as claimed in claim 9, wherein:

the multi-point transmission target
mobile station does not transmit the code sequence
to the base station when that mobile station requests
the base station to decrease the transmission power.

12. The method for controlling the
transmission power as claimed in claim 9, wherein:

the multi-point transmission target
mobile station selects one code sequence from a set
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of the code sequences in accordance with the amount
of control of the transmission power requested to
the base station where each code sequence in the set
of the code sequences is associated with a different
amount of control of the transmission power in
advance, and transmits the selected code sequence
to the base station; and

the base station calculates correlation

between the signal received from the multi-point
transmission target mobile station and each code
sequence in the set of the code sequences pre-stored,
and controls the transmission power to the
multi-point transmission target mobile station in
accordance with the amount of control of the
transmission power that is associated with the code
sequence of which the correlation value exceeds a
predetermined threshold.

13. The method for controlling the
transmission power as claimed in claim 12, wherein:

a set of the mobile stations consisting
of the multi-point transmission target mobile
stations to which the base station transmits the same
signal is referred to as a multi-point transmission
group; and

the predetermined code sequence is

different for each multi-point transmission group.

14, The method for controlling the
transmission power as claimed in claim 8, wherein:

the multi-point transmission target
mobile station transmits a predetermined signal to
the base station after spreading that signal with
a code sequence different in accordance with the
amount of control of the transmission power
requested to the base station.
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15. The method for controlling the
transmission power as claimed in claim 14, wherein:

a set of the mobile stations consisting
of the multi-point transmission target mobile
stations to which the base station transmits the same
signal is referred to as a multi-point transmission
group; and

the multi-point transmission target
mobile station transmits a predetermined signal to
the base station after spreading that signal with
a code sequence different in accordance with the
multi-point transmission group to which that mobile
station belongs and the amount of control of the
transmission power requested to the base station.

16. The method for controlling the
transmission power as claimed in claim 14, wherein:

the multi-point transmission target
mobile station does not transmit the signal spread
with the code sequence to the base station when that
mobile station requests the base station to decrease
the transmission power.

17. The method for controlling the
transmission power as claimed in claim 14, wherein:

the multi-point transmission target
mobile station selects one code sequence from a set
of the code sequences in accordance with the amount
of control of the transmission power requested to
the base station where each code sequence in the set
of the code sequences is associated with a different
amount of control of the transmission power in
advance, and transmits a predetermined signal to the
base station after spreading that signal with the
selected code sequence; and

the base station calculates correlation
between the signal received from the multi-point
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transmission target mobile station and each code
sequence in the set of the code sequences pre-stored,
performs bit decision to decide whether the
correlated received signal is the predetermined
signal or not, and controls the transmission power
to the multi-point transmission target mobile
station in accordance with the amount of control of
the transmission power that is associated with the
code sequence of which the correlated received

signal is decided to be the predetermined signal.

18. The method for controlling the
transmission power as claimed in claim 17, wherein:

a set of the mobile stations consisting
of the multi-point transmission target mobile
stations to which the base station transmits the same
signal is referred to as a multi-point transmission
group; and

the set of the code sequences is different
for each multi-point transmission group.

19. Amethod for controlling transmission
power in a radio communication system comprising a
base station and a mobile station where the base
station is able to perform multi-point transmission
for transmitting the same signal to a plurality of
the mobile stations, wherein:

the base station controls the
transmission power in the multi-polint transmission
in accordance with an amount of control of the
transmission power requested from the most mobile
stations in the transmission power control requests
from the multi-point transmission target mobile

stations.

20. The method for controlling the
transmission power as claimed in claim 19, wherein:
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the multi-point transmission target
mobile station transmits a different code sequence
in accordance with the amount of control of the
transmission power requested to the base station.

21, The method for controlling the
transmission power as claimed in claim 20, wherein:

a set of the mobile stations consisting
of the multi-point transmission target mobile
stations to which the base station transmits the same
signal is referred to as a multi-point transmission
group; and

the multi-point transmission target
mobile station transmits to the base station the code
sequence different in accordance with the
multi-point transmission group to which that mobile
station belongs and the amount of control of the
transmission power requested to the base station.

22. The method for controlling the
transmission power as claimed in claim 20, wherein:

the multi-point transmission target
mobile station does not transmit the code sequence
tothebasestationwhenthatmobilestationfequests
the base station to decrease the transmission power.

23. The method for controlling the
transmission power as claimed in claim 20, wherein:

the multi-point transmission target
mobile station selects one code sequence from a set
of the code sequences in accordance with the amount
of control of the transmission power requested to
the base station where each code sequence in the set
of the code sequences is associated with a different
amount of control of the transmission power in
advance, and transmits the selected code sequence
to the base station; and
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the base station calculates correlation
between the signal received from the multi-point
transmission target mobile station and each code
sequence in the set of the code sequences pre-stored,
and controls the transmission power to the
multi-point transmission target mobile station in
accordance with the amount of control of the
transmission power that is associated with the code
sequence of which the correlation value exceeds a
predetermined threshold.

24. The method for controlling the
transmission power as claimed in claim 23, wherein:

a set of the mobile stations consisting
of the multi~point transmission target mobile
stations to which the base station transmits the same
signal is referred to as a multi-point transmission
group; and

the set of the code sequences is different
for each multi-point transmission group.

25. The method for controlling the
transmission power as claimed in claim 19, wherein:

the multi-point transmission target
mobile station transmits a predetermined signal to
the base station after spreading that signal with
a code sequence different in accordance with the
amount of control of the transmission power to the
base station.

26. The method for controlling the
transmission power as claimed in claim 25, wherein:

a set of the mobile stations consisting
of the multi-point transmission target mobile
stations to which the base station transmits the same
signal is referred to as a multi-point transmission
group; and
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the multi-point transmission target
mobile station transmits a predetermined signal to
the base station after spreading that signal with
a code sequence different in accordance with the
multi-point transmission group to which that mobile
station belongs and the amount of control of the
transmission power requested to the base station.

27. The method for controlling the
transmission power as claimed in claim 25, wherein:

the multi-point transmission target
mobile station does not transmit the signal spread
with the code sequence to the base station when that
mobile station requests the base station to decrease
the transmission power.

28. The method for controlling the
transmission power as claimed in claim 25, wherein:

the multi-point transmission target
mobile station selects one code sequence from a set
of the code sequences in accordance with the amount
of control of the transmission power requested to
the base station where each code sequence in the set
of the code sequences is associated with a different
amount of control of the transmission power in
advance, and transmits a predetermined signal to the
base station after spreading that signal with the
selected code sequence; and

the base station calculates correlation
between the signal received from the multi-point
transmission target mobile station and each code
sequence in the set of the code sequences pre-stored,
performs bit decision to decide whether the
correlated received signal is the predetermined
signal or not, and controls the transmission power
to the multi-point transmission target mobile
station in accordance with the amount of control of
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the transmission power that is associated with the
code sequence of which the correlated received
signal is decided to be the predetermined signal.

29. The method for controlling the
transmission power as claimed in claim 28, wherein:

a set of the mobile stations consisting
of the multi-point transmission target mobile
stations to which the base station transmits the same
signal is referred to as a multi-point transmission
group,; and

the set of the code sequences is different
for each multi-point transmission group.

30. A radio communication system
comprising a base station and a mobile station where
the base station is able to perform multi-point
transmission for transmitting the same signal to a
plurality of the mobile stations, wherein:

the mobile station targeted for the
multi-point transmission provides the base station
of an increase request or a decrease request of the
transmission power by respectively transmitting or
not transmitting a predetermined signal to the base
station.

31. The radio communication system as
claimed in claim 30, wherein:

a set of the mobile stations consisting
of the multi-point transmission target mobile
stations to which the base station transmits the same
signal is referred to as a multi-point transmission
group; and

the transmitting part uses a signal
different for each multi-point transmission group
as the predetermined signal.
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32. The radio communication system as
claimed in claim 30, wherein:

the multi-point transmission target
mobile station provides the base station of the
increase request or the decrease request of the
transmission power by respectively transmitting or
not transmitting a predetermined code sequence to
the base station.

33. The radio communication system as
claimed in claim 32, wherein:

the multi-point transmission target
mobile station comprises a determining part for
determining contents of the transmission power
control to be requested to the base station on the
basis of receiving quality of received signal from
the base station, and a transmitting part for
transmitting the predetermined code sequence to the
base station when the contents of the transmission
power control is determined to be the increase
request of the transmission power to the base station
by the determining part; and

the base station comprises a correlation
processing part for calculating correlation between
the signal received from the multi-point
transmission target mobile station and the
predetermined code sequence pre-stored, and a
transmission power controlling part for increasing
the transmission power to the multi-point
transmission target mobile station if the
correlation value obtained by the correlation
processing part exceeds a predetermined threshold
and for decreasing the transmission power if the
correlation value does not exceed the predetermined
threshold.

34. A radio communication system
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comprising a base station and a mobile station where
the base station is able to perform multi-point
transmission for transmitting the same signal to a
plurality of the mobile stations, wherein:
the mobile station targeted for the

multi-point transmission provides the base station
of an increase request or a decrease request of the
transmission power by respectively spreading or not
spreading a transmission power control signal to the
base station with a predetermined code sequence.

35. The radio communication system as
claimed in claim 34, wherein:

the multi-point transmission target
mobile station comprises a determining part for
determining contents of the transmission power
control to be requested to the base station on the
basis of receiving gquality of received signal from
the base station, and a transmitting part for
transmitting the transmission power control signal
to the base station after spreading that signal with
a predetermined code sequence when the contents of
the transmission power control is determined to be
the increase request of the transmission power to
the base station by the determining part; and

the base station comprises a correlation
processing part for calculating correlation between
the signal received from the multi-point
transmission target mobile station and the
predetermined code sequence pre-stored, and a
transmission power controlling part for increasing
the transmission power to the multi-point
transmission target mobile station if the
correlation value obtained by the correlation
processing part exceeds a predetermined threshold
and for decreasing the transmission power if the
correlation value does not exceed the predetermined
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threshold.

36. The radio communication system as
claimed in claim 34, wherein:

a set of the mobile stations consisting
of the multi-point transmission target mobile
stations to which the base station transmits the same
signal is referred to as a multi-point transmission
group; and

the transmitting part uses a code
sequence different for each multi-point
transmission group as the predetermined code
sequence.

37. A radio communication system
comprising a base station and a mobile station where
the base station is able to perform multi-point
transmission for transmitting the same signal to a
plurality of the mobile stations, wherein:

the transmission power controlling part
controls the transmission power in the multi-polint
transmission in accordance with a transmission power
control request of which the request amount of
control is the largest in the transmission power
control requests from the multi-point transmission
target mobile stations.

38. The radio communication system as
claimed in claim 37, wherein:

the multi-point transmission target
mobile station transmits a different code sequence
in accordance with the amount of control of the
transmission power requested to the base station.

39. The radio communication system as
claimed in claim 38, wherein:
a set of the mobile stations consisting
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of the multi-point transmission target mobile
stations to which the base station transmits the same
signal is referred to as a multi-point transmission
group; and

the multi-point transmission target
mobile station transmits to the base station the code
sequence different in accordance with the
multi-point transmission group to which that mobile
station belongs and the amount of control of the
transmission power requested to the base station.

40. The radio communication system as
claimed in claim 38, wherein:

the multi-point transmission target
mobile station does not transmit the code sequence
to the base station when that mobile station requests
the base station to decrease the transmission power.

41. The radio communication system as
claimed in claim 38, wherein:

the multi-point transmission target
mobile station comprises a determining part for
determining contents of the transmission power
control to be requested to the base station on the
basis of receiving quality of received signal from
the base station, and a transmitting part for
selecting one code sequence from a set of the code
sequences in accordance with the amount of control
of the transmission power requested to the base
station where each code sequence in the set of the
code sequences is associated with a different amount
of control of the transmission power in advance and
for transmitting the selected code sequence to the
base station; and

the base station comprises a correlation
processing part for calculating correlation between
the signal received from the multi-point
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transmission target mobile station and each code
sequence in the set of the code sequences pre-stored,
and a transmission power controlling part for
controlling the transmission power to the
multi-point transmission target mobile station in
accordance with the amount of control of the
transmission power that is associated with the code
sequence of which the correlation value obtained by
the correlation processing part exceeds a
predetermined threshold.

42. The radio communication system as
claimed in claim 41, wherein:

a set of the mobile stations consisting
of the multi-point transmission target mobile
stations to which the base station transmits the same
signal is referred to as a multi~-point transmission
group; and

the transmitting part uses a set of the
code sequences different for each multi-point
transmission group as the set of the code sequences.

43, The radio communication system as
claimed in claim 37, wherein:

the multi-point transmission target
mobile station transmits a predetermined signal to
the base station after spreading that signal with
a code sequence different in accordance with the
amount of control of the transmission power
requested to the base station.

44, The radio communication system as
claimed in claim 43, wherein:

a set of the mobile stations consisting
of the multi-point transmission target mobile
stations to which the base station transmits the same
signal is referred to as a multi-point transmission
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group; and
the multi-point transmission target

mobile station transmits a predetermined signal to
the base station after spreading that signal with
a code sequence different in accordance with the
multi-point transmission group to which that mobile
station belongs and the amount of control of the
transmission power requested to the base station.

45. The radio communication system as
claimed in claim 43, wherein:

the multi-point transmission target
mobile station does not transmit the signal spread
with the code sequence to the base station when that
mobile station requests the base station to decrease
the transmission power.

46. The radio communication system as
claimed in claim 43, wherein:

the multi-point transmission target
mobile station comprises a determining part for
determining contents of the transmission power
control to be requested to the base station on the
basis of receiving quality of received signal from
the base station, and a transmitting part for
selecting one code sequence from a set of the code
sequences in accordance with the amount of control
of the transmission power requested to the base
station determined by the determining part where
each code sequence in the set of the code sequences
is associated with a different amount of control of
the transmission power in advance and for
transmitting a predetermined signal to the base
station after spreading that signal with the
selected code sequence; and

the base station comprises a correlation
processing part for calculating correlation between
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the signal received from the multi-point
transmission target mobile station and each code
sequence in the set of the code sequences pre-stored,
a deciding part for performing bit decision to decide
whether the received signal correlated by the
correlation processing part is the predetermined
signal or not, and a transmission power controlling
part for controlling the transmission power to the
multi-point transmission target mobile station in
accordance with the amount of control of the
transmission power that is associated with the code
sequence of which the correlated received signal is
decided to be the predetermined signal by the
deciding part.

47. The radio communication system as
claimed in claim 46, wherein:

a set of the mobile stations consisting
of the multi-point transmission target mobile
stations to which the base station transmits the same
signal is referred to as a multi-point transmission
group; and

the transmitting part uses a set of the
code sequences different for each multi-point
transmission group as the set of the code sequences.

48. A radio communication system
comprising a base station and a mobile station where
the base station is able to perform multi-point
transmission for transmitting the same signal to a
plurality of the mobile stations, wherein:

the transmission power controlling part
controls the transmission power in the multi-point
transmission in accordance with an amount of control
of the transmission power requested from the most
mobile stations in the transmission power control
requests from the multi-point transmission target

10%
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mobile stations.

49, The radio communication system as
claimed in claim 48, wherein:

the multi-point transmission target
mobile station transmits a different code sequence
in accordance with the amount of control of the
transmission power requested to the base station.

50. The radio communication system as
claimed in claim 49, wherein:

a set of the mobile stations consisting
of the multi-point transmission target mobile
stations to which the base station transmits the same
signal is referred to as a multi-point transmission
group; and

the multi-point transmission target
mobile station transmits to the base station the code
sequence different in accordance with the
multi-point transmission group to which that mobile
station belongs and the amount of control of the
transmission power requested to the base station.

51. The radio communication system as
claimed in claim 49, wherein:

the multi-point transmission target
mobile station does not transmit the code sequence
to the base station when that mobile station requests
the base station to decrease the transmission power.

52. The radio communication system as
claimed in claim 49, wherein:

the multi-point transmission target
mobile station comprises a determining part for
determining contents of the transmission power
control to be requested to the base station on the
basis of receiving quality of received signal from
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the base station, and a transmitting part for
selecting one code segquence from a set of the code
sequences in accordance with the amount of control
of the transmission power requested to the base
station determined by the determining part where
each code sequence in the set of the code sequences
is associated with a different amount of control of
the transmission power in advance and for
transmitting the selected code sequence to the base
station; and

the base station comprises a correlation
processing part for calculating correlation between
the signal received from the multi-point
transmission target mobile station and each code
sequence in the set of the code sequences pre-stored,
and a transmission power controlling part for
controlling the transmission power to the
multi-point transmission target mobile station in
accordance with the amount of control of the
transmission power that is associated with the code
sequence of which the correlation value obtained by
the correlation processing part exceeds a
predetermined threshold.

53. The radio communication system as
claimed in claim 52, wherein:

a set of the mobile stations consisting
of the multi-point transmission target mobile
stations to which the base station transmits the same
signal is referred to as a multi-point transmission
group; and

the transmitting part uses a set of the
code sequences different for each multi-point
transmission group as the set of the code sequences.

54. The radio communication system as
claimed in claim 48, wherein:
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the multi-point transmission target
mobile station transmits a predetermined signal to
the base station after spreading that signal with
a code sequence different in accordance with the
amount of control of the transmission power to the
base station.

55. The radio communication system as
claimed in claim 54, wherein:

a set of the mobile stations consisting
of the multi-point transmission target mobile
stations towhich the base station transmits the same
signal is referred to as a multi-point transmission
group; and

the multi-point transmission target
mobile station transmits a predetermined signal to
the base station after spreading that signal with
a code sequence different in accordance with the
multi-point transmission group to which that mobile
station belongs and the amount of control of the
transmission power requested to the base station.

56. The radio communication system as
claimed in claim 54, wherein:

the multi-point transmission target
mobile station does not transmit the signal spread
with the code sequence to the base station when that
mobile station requests the base station to decrease
the transmission power.

57. The radio communication system as
claimed in claim 54, wherein:

the multi-point transmission target
mobile station comprises a determining part for
determining contents of the transmission power
control to be requested to the base station on the
basis of receiving quality of received signal from
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the base station, and a transmitting part for
selecting one code sequence from a set of the code
sequence in accordance with the amount of control
of the transmission power requested to the base
station determined by the determining part where
each code sequence in the set of the code sequence
is associated with a different amount of control of
the transmission power in advance and for
transmitting a predetermined signal to the base
station after spreading that signal with the
selected code sequence; and

the base station comprises a correlation
processing part for calculating correlation between
the signal received from the multi-point
transmission target mobile station and each code
sequence in the set of the code sequences pre-stored,
a2 deciding part for performingbit decision to decide
whether the received signal correlated by the
correlation processing part is the predetermined
signal or not, and a transmission power controlling
part for controlling the transmission power to the
multi-point transmission target mobile station in
accordance with the amount of control of the
transmission power that is associated with the code
sequence of which the correlated received signal is
decided to be the predetermined signal by the
deciding part.

58. The radio communication system as
claimed in claim 57, wherein:

a set of the mobile stations consisting
of the multi-point transmission target mobile
stations to which the base station transmits the same
signal is referred to as a multi-point transmission
group; and

the transmitting part uses a set of the
code sequences different for each multi-point



10% a a& ()- 10% h& ()-10% h& ()-PV?@wWU®@1! 10 h h 10 h h!" 010%h h& ()-!
010% k k& ()-!" L'10%h h& ()-! L' 10%\ \& ()-!" 10% h

h& ()-SABG 11" "oMF1! " (10% h h& ()- !  (10%h h& ()- ! (10%k k& ()- !
10% h h& ()- 10% h& ()- 10% h& ()- 10 h h" <#=#>#?#DH?$$r P1!° (10% h h& () -
] -49-

transmission group as the set of the code sequences.

59. A communication terminal device
acting as a mobile station communicating with a base
station in a radio communication system and
comprising a transmission power control requesting
part for requesting the base station to increase or
decrease the transmission power on the basis of
receiving gquality of received signal from the base
station, wherein:

the transmission power control
requesting part provides the base station of an
increase request or a decrease request of the
transmission power by respectively transmitting oxr
not transmitting a predetermined signal to the base
station.

60. The communication terminal device as
claimed in claim 59, wherein:

upon being targeted for the multi-point
transmission where the same signal is transmitted
from the base station, the transmission power
control requesting part uses, in signals provided
to be different for each multi-point transmission
group, a signal assigned for the multi-point
transmission group as the predetermined signal.

61l. The communication terminal device as
claimed in claim 59, wherein:

the transmission power control
requesting part provides the base station of the
increase request or the decrease request of the
transmission power by respectively transmitting or
not transmitting a predetermined code sequence to
the base station.

62. A communication terminal device
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acting as a mobile station communicating with a base
station in a radio communication system and
comprising a transmission power control requesting
part for requesting the base station to increase or
decrease the transmission power on the basis of
receiving quality of received signal from the base
station, wherein:

the transmission power control
requesting part provides the base station of an
increase request or a decrease request of the
transmission power by respectively spreading or not
spreading a transmission power control signal to the
base station with a predetermined code sequence.

63. The communication terminal device as
claimed in claim 62, wherein:

upon being targeted for the multi-point
transmission where the same signal is transmitted
from the base station, the transmission power
control requesting part uses, in code sequences
provided to be different for each multi-point
transmission group, a code sequence assigned for the
multi-point transmission group as the predetermined

code sequence.

64. A communication terminal device
acting as a mobile station communicating with a base
station in a radio communication system and
comprising a transmission power control requesting
part for requesting the base station to increase or
decrease the transmission power on the basis of
receiving quality of received signal from the base
station, wherein:

the transmission power control
requesting part transmits a different code sequence
in accordance with an amount of control of the
transmission power requested to the base station.
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65. The communication terminal device as
claimed in claim 64, wherein:

upon being targeted for the multi-point
transmission where the same signal is transmitted
from the base station, the transmission power
control requesting part uses, in code sequences
provided to be different for each multi-point
transmission group, a code sequence assigned for the
multi-point transmission group as the code sequence.

66. The communication terminal device as
claimed in claim 64, wherein:

the communication terminal device does
not transmit the code sequence to the base station
when that mobile station requests the base station
to decrease the transmission power.

67. A communication terminal device
acting as a mobile station communicating with a base
station in a radio communication system and
comprising a transmission power control requesting
part for requesting the base station to increase or
decrease the transmission power on the basis of
receiving gquality of received signal from the base
station, wherein:

the transmission power control
requesting part transmits a predetermined signal to
the base station after spreading that signal with
a code sequence different in accordance with the
amount of control of the transmission power
requested to the base station.

68. The communication terminal device as
claimed in claim 67, wherein:

upon being targeted for the multi-point
transmission where the same signal is transmitted
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from the base station, the transmission power
control requesting part uses, in code sequences
provided to be different for each multi-point
transmission group, a code sequence assigned for the
multi-point transmission group as the code sequence.

69. The communication terminal device as
claimed in claim 67, wherein:

the communication terminal device does
not transmit the predetermined signal spread with
the code sequence to the base station when that
mobile station requests the base station to decrease
the transmission power.

70. A base station apparatus for
communicating with mobile stations in a radio
communication system and for being able to perform
multi-point transmission to transmit the same signal
to a2 plurality of the mobile stations, comprising
a transmission power controlling part for
controlling the transmission power to the mobile
station in accordance with a transmission power
control request received from the mobile station,
wherein:

the transmission power controlling part
controls the transmission power in the multi-polint
transmission in accordance with the transmission
power control request of which the request amount
of control is the largest in the transmission power
control requests from the multi-point transmission
target mobile stations.

71. A base station apparatus for
communicating with mobile stations in a radio
communication system and for being able to perform
multi-point transmission to transmit the same signal
to a plurality of the mobile stations, comprising
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control request received from the mobile station,

wherein:

the transmission power controlling part
controls the transmission power in the multi-point
transmission in accordance with an amount of control
of the transmission power regquested from the most
mobile stations in the transmission power control
requests from the multi-point transmission target
mobile stations.



