. 1"#%e3e\4 1] +j +364T\4T1 SPECI FI CATI ON *t s9t 59* TRANSM SSI ON PONER
CONTRCOL DEVI CE AND METHOD, MOBI LE STATI ON, AND COVMUNI CATION DEVICE 5 IN
MOBI LE COVMUNI CATI ON SYSTEM FI ELD OF THE | NVENTI ON The present invention
relates to transm ssion power control devices and nethods, 10 nobile
stations, and conmmuni cati on devices in nobille conmuni cati onrlmwmlmmlnﬂm
nore particularly, to a transm ssion power control device a

whi ch transm ssion power control is perforned on the transm ssi ogsepewer of
a nobile station that perforns 15 wg%ﬁéégleé\ﬁﬁm cation with a plurality
of base stations in a nobile comunication system and a nobile station and

a comruni cati on dev%ggNiS@]ItS%%dﬁ)bééﬁEﬁOHng‘iR%%t iﬁbfgﬁtﬁ?h%%@bﬁem

invention also rela {0 a transm sSi on power contro dnd devi ce
by which transm ssi on MORERE cORRTEON,s A} f GPMBANSRATAON MFHEMEsi on power
of a communigati on devi ce that yperier tHMwWUet €881bNaBYETSI on and reception
W t h anot her conmuni cation device and transmts transm ssion 25 power
control information that is determ ned based on reception signal quality
and is to be us€dELD LR rEHBSNINEEYAIPdWer control operation in the other
communi cati on device. 30 BACK NRLOF s THE A NVENTLON, Japanese Lai d- Qpen

d

Pat ent Application No. 9-312609 discloses a nethod of controlling

transni ssi on powEPHSPIS SRR RARBsVECP TR e<te i CaS nBBA @edthtddn t hat
perfornms ragh o aemily catd OhoRds, wahld aouniural ¢dyioh base cdsatironsoibnlia CDVA
nmobi | e comuni cation Syst I rdance; w hj A 1.SS| On._ power
VG el i St Eon | BuRe el " AR nh o BRI AT (o
recei ve signal steamnis iwbi Pewstaciost nfdasigescehandi gigdihach-bnt er f er ence
pl us noi se poweihiah o Ad¥esl 8af bar po@fedr rth £ 8o 8SiEhperrRGaHd h StiSNR',
and generates transm ssion power control big.s %eagh of _whi chre resents a
pover ' i ncrease OF °&SBbviEt: HecPRYEE) Odo & IRP1He FEREPPPoFS) Ii’egrp‘%?]éﬁihes a
target SINRS5 Theitedrssyd ssémnupdret ioontwidih ki tslareltifignofr dasssetted from

each base 10 stati@n drf tiie 40RLLE 18! Rr@fhn et MBRI L§s$led | Qhdreasures the
reception SINR WI%)I‘] respect, to each signal transmtted fromthe tw base

stations. Regar BPRG Ltthe® ttbPRi BRISENROHM LT bhsR SEYticsn s e
reliability |evebbdfl cadmhtiahsatishosypdmsei. The present invention

also relates to a transmission power control method

20 and device by which transmission power control is
performed on the transmission power of a
communication device that performs wireless
transmission and reception with another
communication device and transmits transmission

25 power control information that is determined based
on reception signal quality and is to be used in a
transmission power control operation in the other

communication device.

30 BACKGROUND OF THE INVENTION
Japanese Laid-Open Patent Application No.

9-312609 discloses a method of controlling
transmission power in a soft handover process of a
mobile station that performs radio communication

35 with a plurality of base stations in a CDMA mobile
communication system.

In accordance with this transmission power

T

*G0oooo2*



15 control bit transmtted fromthe correspondi ng base station, the nobile
station perforns a transm ssion power control operation (a power increasing
operation, a power decreasing operation, or a power naintenance operation)
based on the transm ssion 20 power control bits transmtted from each base
station. More specifically, if the recepti-@sx SI NK of one of the base
stations is equal to or lower than a predeterm ned reference |evel, the 25
transm ssion power control bits transmtted fromthe base station are
regarded as unr €PRdBIce drRILEPEr ePEFE &rfe thfob'ed. PRASt S&Q Lo T amd@tssi on

power control oa@reatﬂd)rre(@ep@@eélga@rl%a%mnOﬂeéaﬂhbgril@r saeac@lw decr easi ng
operation) is 30 perf orrre i

ransm ssi on (1 control bits
P anani L1 bd {1 ofeBRE T ch " s IR ear o 11 Sk FL SBEBpPIS SOVES GrOBBEn
base stations aretéqualhdebnaFoweer rielfar tdie o eaet ehri Ned aefteremce | evel ,
the transm ssiogpewer £ontyohebLtsf QM olh base égw%tratdq f%[@garde‘j

as unreliable, and he current transm ssion power mai nt al ne regardl ess
of those transm §§|C6’n Yowigh 1 €BnE BBF eFiarnEs |F I%‘h‘éeFeééﬁtrle@r‘Fe Q13 K[| NRs of
bot h base stati ppsrear elduighese han tth%tprtﬁroket:ﬁé@aapedohefs&mmﬂce | evel, a

Lransni ssi on poug Ganbiol oper aLlan d:yer Forged, based .o Sudhy o

t ransmi ssi on po contro S t0 décrease t FENSm ssion power. By
t he above transfPeSHTET povies @bBAt tHeNMEFgEMEt teAndKPaisiedspdvse cont r ol

operation i peshariRh adot@@errmbbll@estsa&atofbﬂn sYgl Aomannersdd@iodhe
transm ssi on power, is reduced _based,on 23 10 transm SSI rjEpower control

bits having t he™iPGHEST et anf FFEPEL© i h"él?l?aﬁgﬁf’§’§ DSRE cont r ol
bits transm ttedifbnerh eacndmsbtstiaffirom thHristwefbaseesttattriansi ssi on power

control can be peyhLQrEd, V\é%éer@cesﬁmabéﬁm%ffmgaegt bg@e%aéawo&%éeve'

i S mai nt ai ned. The nmobi |'e station perforns maxi numrate conbining on th
reception SINRs thgadFrldP R thtY espEeL ©F (97 haSE2REALESAON PV %I n a
conposite SINR cB&&&@lorbihetmﬁsmaltttedSIﬂ%mtme nobickke spdrstiadig Mase

generates and trs%Eﬁh R SADSLBE 8D RS o P%) ?gt rEat%s‘-’lmas?{&%afr ®m the

station. Based on the transnisSron power contr
mobi | e station, PEHERF W@%‘?ht@@ﬁrﬁéﬂp@r n$ PATahsHNSEES’ iFcher control

operation. 25 | apte&%tamﬁye F rp@ﬁgksale@&awﬁfg C@@éf@heﬂer@tﬂ QN pdwar nobi | e
station in a nobll.e conuni cation s§ em tehcg reCﬁg gn SI NR of, each base
5AS8d &%

station is rega?laéalteglarne(f? apfere Wittt ont r ol
bits transmQt edoWeamadiet B0l cbt tes poadismy et Srami eachl—klnwﬂer t he
reception SINR g hBasured at the nobile station based on a si gnal
transmtted fromeach base station also perform ng]Psuch a transm ssion

power control operation agi?%en@PREALACAHE i gnlal ERecEFCRET 18 Rty (the
conposite SINR)o&t oaecerft ailne | eask atattHenmwhid eegtali an. oBedauwser of this,

the reception SLNRndQes e DEFRSHABE! X FRidiRAL 18felil Une

25 transmission power control bits transmitted from the
base station are regarded as unreliable and
therefore are ignored. Instead, a transmission
power control operation (a power increasing
operation or a power decreasing operation) is

30 performed based on the transmission power control
bits transmitted from the other base station. If
the reception SINRs of both base stations are equal
to or lower than the predetermined reference level,
the transmission power control bits from both base

35 stations are regarded as unreliable, and the current
transmission power is maintained regardless of those

transmission power control bits. If the reception



-4 conditions (such as the fading condition and the distance) of the

el ectric wave transm ssion path between the nobile station and each base
station. Particularly, in a soft handover process, the 5 conditions of the
el ectric wave transm ssion path between the noving nobile station and each
base station constantly vary with tine. Thérefore, it is preferable to take
into consideration the true conditions of the electric wave transm ssion
path in 10 a transm ssion power control operation at the nobile station. In
this manner, théINRenSh RIBh PoRer S&L HUR TodF ¢ el $0BEF0 Pédh ¥ r educed,
whi l e the predepeeddied comaaniteabirencgualdvel | SamakAhdmieG.ion power
Conventionally, a rEDbi | e sérat{:i)nnari]d aelr Obrargéa statie notnhast erformradio
transm ssi on an&or'rlecg:e()pjt iTh- o s?gnalsspvm t eac% %?ﬁe ' a nobi | e
communi cat i on syseemmEEsEh ConNPeoErt ke nttrans i 5% oAs powredeiar edwee fh ¢ owi ng

manner. The 4obi kg nshatd ObAEaSHESS the signal -t 020 interference plus noise
power ratio (hereinafter referred to as the "reception SINR') with respect

to each reception signal fFontiReaBa¥e HEATTM SHMATr BGHLTs 3Tt ept i on
SINR as the receapthenl ,siagnatagsmb st}.onBasredt vncdherdif beraras detieen t he

25 reception Sl NR,gad.a 4 aé%?%h@ NBo 1tl2e %ﬁk&spﬁt is%hg%”“r‘r%\%neér

I
transm ssi on power control bits (each of h represents a power increase
or a power decr&88&) thehet FOBFPESEEan PWHent § rafdhnred PREad 4sn¥BS8i on
power contria bitkran(hiiasiesshene poveht3d ICHH tH| ha it agmaticomidioet he base
station. The ba%eelsita%t.ilo.n fosntggl s tt& o rta}:nsnsi,n?lséon o] rwebraseod on ihe
transm ssi on power “con rol "Bt t S T PEnsmt ted 1Tom T he nbbi%e Statton, while
measuri ng the r&égst itorRrSIMKE wedhfregpecicht dasehstetépni.on T¥Bissi gnal from

the nobile statieri Based Orakbgidiiber epeePetygensiheaneerpti on SINR and
a target SINR, the base st@%ﬁg enerat es transni ssiQ -5 control
S

n_power
bits, and transREESOHEY i BAASORER ‘S it BB §ptt18nt [ bty e

station. THe nobkelelstiat inpnigeatnaties the transm ssion power control bits

to be transmitted to 5 thepbasg gt ati %{{h@éﬁﬁrjo i gfggggsaggg(g_gnggmj)};t%e

controlling the transm ssion power at th e statron d on t
transm ssi on pof€FPAFHTDIOhi ERet FEASRILLE] FY RS t Reapas&dstidtiton. By the
above transm ssireBpRetertE£othé obadd epardidmstatobbeinvhi lendatiosn and

the base statio he ansm ssi power t. .t he il tatiqQn is
controlled so t %P%Ijhetgraesceeép]}?%nggfm%oa % let'%assgﬁgt afe‘lhgn%é?;])oplgoeaches t he
target SINRO Al s¢atiled tgemeshd tefoangowdaranihe busasHLaSilon BPWUSE

control l ed so tRahtia necepttonesthRpalsd hacdPbbhe sbakke@n APRiaches the
target SINR Even if there are changes inlteq)gjcconditi ons  (such as the

di stance and t h&TREGMT oMl RPBRT HPHE %% i ET ARSBIEEETS fiET on'Dat h
bet ween t he nobmbdidteats tat bowl, t hecROblbase station, pehéomolsi lae st ati on and

the base stati Oerﬁa@na%réioaﬂn?w@iﬂ cbhanyll S ops 8ngnreception with a
stabl e reception signal quality, but wthout u,nnepessar%/q transm ssj on power

consunpti orf,® by the above 1% ahR#i 88P8R SRSt +oF P8WEFeCan iyt

operation at a mobile station in a mobile
communication system, the reception SINR of each
base station is regarded as reliable, based on the
transmission power control bits transmitted from the

30 corresponding base station. However, the reception
SINR is measured at the mobile station based on a
signal transmitted from each base station also
performing such a transmission power control
operation as to maintain the signal reception

35 quality (the composite SINR) at a certain level at
the mobile station. Because of this, the reception
SINR does not necessarily reflect the true



when the above transm ssion power control operations are properly perfornmed
at the nobile station and the base station, each reception SINR at the
nobil e station and the base station fluctuates 30 within a relatively
narrow range, with the target SINR being in the mddle, which is shown as
the "NORVAL" region in FIG 20. However, esen when the above transm ssion
power control operations are properly perfornmed, the reception SINR m ght
35 continuously decrease and nove away fromthe target SINR as shown in
the "ABNORMAL" CEGIHH HInFI ugh. ashdheedsahbngf cepeigdem mslistidecr ease of
reception -6 GliNRAT@copsi dared 12 tfald OWsve | Branease sl 4 H.
reception SINR at ttwhee m)briél e s%a&i on keeps decreasi ng t he transm ssion
power control op&atiBh ba%el°8AEhE T 387 oR2E pbRES it TP bi t s
gener ated from Plaetiohilar by at ionai sofdt hamwpevéy pectesmed @te t he base
station. Onesof @ ireasse of +hBi & 1les it @@@eress%mgﬁsq% ;;%Mf t he

transm ssion power control bits transmtted fromthe no e I on through
the uplink is nOENESHSUAIBORL PEhE RIS stEat oAl aRd, &St haseIlt, a
transm ssi on powemttant rodnepenaliyonahased tn tdihéer emheval fuese f rom the

val ues represen { transm ssi. 0 c . _bi nerated from
the nobile stati %%éi%répg;% oﬁﬁegg}'gt% tl%er{oga%%{ssjf%%%%g.lo?%ﬁhegeccrauu%e of this
probl em r esi des SioR A&t heC £ r BASNEISICHT ivh Vi Ve ohr ABMGFeriatt am bl Lhe

nobi | e stati®n br arsfdii 9i bhapswiesSicOM B 0 §ORLEQL LIS e MAbile
necessarily perf manner_as t ntain.the reception quality

rnmed in such_a. q na
of the transnisSi grrli‘elfdl power Egﬁfrgﬁn&etrs’ at"a tf%ﬂgf"élsﬁilﬁé]d FTt9%1 evel
at the base st atthenmahi kdes bbddensicemattiecorpedheedecwptiilen tqueal ity of the

transni ssi on POWRl R P ndiit SohhARI WAt et fcg@mll% hasgStAld Ofed.
deteriorates at 25 the nobile station _due to the, deCrease of the reception
SINR at the nobile stationcCREeRLARBGULY arf TP bp8r SEALASOH S poner

control oper@ati basies sterfiosmethat pee fondi |adiat toanshde stier hend npr oper
fransni ssion powel GdPlo PPEIhLEY Wit 30, Lipcephien qual idp, el the

transm ssi on power contro tst(ansmttec?afrom nobi ['e station
deteriorates at MPRé UpasePmtaR i oAt 1Phr SHELRH caeluecoBtERe ddteri orati on of

the reception qtakntsynitfs 1de p6ABSNMLBRSiHARE FVEIoROAGT Aknkidys at the base
station, 35 a transm ssi onng)é)v\r%]8 aperation s n

cgnt rs%l ol pr.aper 'f_ _
performed at the base station, resaft °ig 5P ™h P THEF Sd&lFeddd it TH
recepti on SINR anterderqmts |rlysanpdse IPowdn sratioatheredantfitares, the

conmuni cati on betweendde: g1 | enst atieer ANt NerhR8E Fhati edpabt bs
term nat ed. each reception signal from the base station, and
regards the reception SINR as the reception signal
gquality. Based on the difference between the
25 reception SINR and a target SINR, the mobile station
generates transmission power control bits (each of
which represents a power increase or a power
decrease). The mobile station then transmits the
transmission power control bits (transmission power
30 control information) to the base station.

The base station controls the transmission
power based on the transmission power control bits
transmitted from the mobile station, while measuring
the reception SINR with respect to each reception

35 signal from the mobile station. Based on the
difference between the reception SINR and a target

SINR, the base station generates transmission power



Al'so in a conventional CDVA nobile 5 comunication system a base station
and a nobile station performtransm ssion and reception of various types of
information (such as the information as to inherent spread codes to be
used, and the information as to the signal format of each 10 i ndivi dual
channel ) through a common control channel ~Sbefore a start of information
data transm ssion between the base station and the nobile station.

Transm ssion and reception of signals in a predeterm ned format are then
performed t hr ougR™MF 3 ¥ HuaP NEhZRREIST et ek e nEFAPETES TP ROEBEVe
various types ofcolnrthcﬁlrra@m@,taota& mw@t@b&,t&hﬁhgnal synchroni zati on
bet ween the two stations. g Br§c§ss gﬁ&gblishin syggpronlzatlon r nay
be carried out through the proce arés s ish=Henls “As shown in FIG
21, a base statMM¢m§Ml%ﬁa¢msppwamsmqnﬁnnicﬁi3$ghalbelﬂn@qﬂmxmmedntned

f or mat (downd i nkhla aNsdd s$19P) oh 7 1Ls'Hy%é¥£56@5ab8vkhew%%ME' nk

transni ssion contain transm ssion power, control bits gt ransm ssj on power
control i nfor mateat 5 1 EpT eERAt Fﬁ(jnémdrﬁ/%’rori‘ RPEaEedsr SRR L RCr ease)
that exhibit a predediar masepadbhethe Amnbiriessiahi ppwk@0 qearfosBbits

synchroni zati oninj téﬂ‘&@@dfgiéoﬁ\h%h%' g)%asles J% omLhe base station 200 (2~).

Through the synchronl zation Initiation, synchronization is 30 established
(downl i nk synchroni zati on &%t &BPi §Hﬁéfﬁ-‘t )tI(aJEE)mlNS%@P POMET ATt Yk
establ i shment obpeynchiraig zati eRe 0B iMRDId €asiahi @Hdeﬁ}leSth‘él’éé

transm ssi on of |qnals i et er m.ned format i_nk sm ssion) (),
whi | e perform ngsca razré% gm gn%llg\ﬁe Cledntto % Eé’[l 8}? ed on the

transm ssi on powdeaté@n riot @@ﬂtrplﬂaétedeﬁm Biat h‘ehpreée:te(@rtmmecﬁmmetn

_g_ The base st ahjc0m 200 sp@é{95HBa§16%@r&msza@1&9ntm;@tatslmforAﬁéanal S
transmtted fromﬁt he nobil e station 100&0@; rough the synchroni zation

initiation, syn& teorﬁrfaﬁ%rﬁhs?ﬁog BOWEH i tb‘?ﬁ@ B&&&9Mhti%n 200
(uplink syrichr omionatricdnl edt abl tshterhe (HecdpteohabnNperitodof molkles

required from the stiar aggpfégeg}e ! BRSSO iy [T apdha baggopration

200 till the establ I shrre sync roni zation ( ase
station 200. | nafRe AESVEHrbe §e0F0@§1t3d3dlqr§?1| hguShnelr dhiez &l orenefe
transm ssion poawed o rfddopgr abhaa tabonhe frobhé eesbatirar W0sdmmy be
perfor med as Sh%%ns?nlgsqoga% %E i)g we%l | ythé hIﬁOQ?ig %tt% IOn 200 n‘gﬁgs to
start downlink transm ssi recei vi ng ghal S rom t

station 10G{ sebaﬁeofs’qa’QOQzL)thqfh@P@fldﬁe S’ftalffél%%lséndt meorbazam transmts

transm ssi on powehtGHH rcdn bhésrbhat sﬁ%raa_setma@srzﬂsa%hera@mpf a constant
power increase ga patt.ern only con as the

 gnal 5. AfCer CBRARAHATG ThbY obt APDIAMGAC T HoaF ARy R CHF2at i on (3~
of FIG 21), thburtcomu‘célcs.t‘atmmmedzéesstrazr t‘ts:artmn:easn.ng pbeetr ansm ssi on

power at tinme 23chls fe {418, Upli pKet LRRIA s&%ﬂgg&ogeww\@ &Wn{ Lo Of
FIG 21). The nobile statl on 100 then gradually 1 ncreases the transm ssion

power fromZh | APEFAItAAll%e PO deternined froma transmission | oss or the
li ke, in accordance w th tWeetrahsnmadsiven t&ﬁhq:mmbs;sd:ont polwe tcor{tlrol, 1,

L o). The t1ansyilasin, poveroeopLLel, §al e in.acger dance il the above

transni ssi on power contro fs 1S nic orter t an a tinme required for
est abl i shi ng syA&RIITz AT Dnthet RReR ERE tigHi 1 eeach reception SINR at

the mobile station and the base station fluctuates

30 within a relatively narrow range, with the target
SINR being in the middle, which is shown as the
“NORMAL” region in FIG. 20. However, even when the
above transmission power control operations are
properly performed, the reception SINR might

35 continuously decrease and move away from the target
SINR, as shown in the “ABNORMAL” region of FIG. 20.

The reasons of thé continuous decrease of reception



35 station 100 and the base station 200. Therefore, once the transm ssion
power control value reaches the maxi mum val ue Pmax in the transm ssion
power -9 control operation in accordance with the above transm ssion
power control bits, the transm ssion power is maintained at the nmaxi num
val ue Pmax. In this manner, the nobile stabiron 100 5 perforns such a
transm ssi on power control operation as to increase the transm ssion power
to the maxi mum val ue Pmax, while transmtting signals. After uplink
synchronlzatlon5ﬂ§Re§mﬁﬂQQﬂﬁ%QQFGﬂhéSbé§é%ﬁ%ﬁ1on 200 t hrough the

synchroni zation initiationdO;ofatbewsiegiRalihd aﬁe&éﬁelba) sxtxxhe dasenstation
200 neasures the gL aI-to Jntg%feren e plus n0|se m% t|o hereinafter
o ﬁa&

referred to as PRE*Feldptt REP SwEl 168 eY 1 b *ghai Jf‘?rbmthe
base station 1090wee'gamdﬂngt>l hepeesspbinodraSeNR @z the tBanseemsiorn si gnal

quality. Basgd ?Bwtelie c@ﬁﬁﬁéf“ﬁﬁtge%\é’%@}a@& recont LRB §bH‘31@1%@aEf‘6ﬁlet
SINR that is sel independentl e reception SINR the base station 200

generates transhPs$sn RFERET gfén??ﬁﬁoﬁf“teg @ach of PARECA RIS entd % pover
increase or a 20fpaner des@asedf Thesbase tS‘taﬁttl‘OHﬂeZB@cTebQﬁotnr ansaiisythe

transm ssion poygr t%%”t{roaln w‘aﬁsigr‘. Eﬁw@%b' o%ééc?i'QEt%OQr(a o 0Ky

t ransm ssion). en u Synchroni zat Ton i s T5hed at
the base stati oﬁrgmot(h@t m¢%1¢2§ta250phéchﬁﬁ}iqfé that Pﬁhlll(ko llss rp@?for m ng

such a trangn Sﬁu@aumvaera@%nﬁé ObaQEers%taltqrbraS éz@dl ngseaseelsha ¢ F apsm ssion
power to the meximim val ue Pmax. Becau é’ﬂ t he éece%al on SINR from

the nobile stat oA THT 5% AR K FhEP EHR. tCH) Ifécﬁ"b%f‘ & excessi ve
quality). | meddatdleyeaft eralhes upkink thenctalomsarepnessnastdalily stiee,

transm ssi on poweRnGaRldOloPipSwel” chaRLRIEH i 1) @eﬁ@%‘t@ﬁo%ﬁro@r@’\@r{e
decrease are nornally generated, After the uplink synchronization is 35

establ i shed at TR lﬁﬁsétﬁta]t?rbnlﬁoﬁefgptré}e%% ’i}?? beRE RoBIY® St ati on 100
transmts dignalfhe( uplusek df atisirs spirob)l ewhidess e oi M nYa tuhensm ssion

power ~ -10 CO”{tﬁ%s ?%df%@@%goc%t%‘it ﬂféhogtp% ggﬁ{‘ﬂg' bits

generated from the base ion I'n the above nanner
control). As a F&3GHODN tHERSBAERLBY 6/ PGS Hhon hEOWﬁm IC@néitreﬁli dhl‘%)o is

is not necessarily performed in such a manner as to
maintain the reception quality of the transmission

20 power control bits at a predetermined quality level
at the base station.

In the above situation, the reception
guality of the transmission power control bits
transmitted from the base station deteriorates at

25 the mobile station due to the decrease of the
reception SINR at the mobile station. As a result,
an improper transmission power control operation is
performed at the mobile station. Due to the
improper transmission power control operation, the

30 reception quality of the transmission power control
bits transmitted from the mobile station
deteriorates at the base station. Furthermore, due
to the deterioration of the reception quality of the
transmission power control bits at the base station,

35 a transmission power control operation is not
properly performed at the base station, resulting in

a further decrease of the reception SINR at the



5 controlled so that the reception SINR at the base station 200 can be

mai ntai ned at the target SINR In this situation, the nobile station 100
starts transmtting signals including information data in a predeterm ned
timng. 10 In the above transm ssion power control operation at the nobile
station 100 before information data transm7ssion is started between the
base station 200 and the nobile station 100, the nobile station 100
transmts signals while 15 controlling the transm ssion power to increase
rapidly in accor@&®ide vitatipe-tradsitds onl Poset OBoRPRGIIIaS, (Rhel, 1, 1,
...) representi RGnAGONE A HUOHSHEOWRe nl &Qfeeaﬁ@oilé%matttl% fan the base
station 200, af%er do link s cgro?ji t|on vm 20 each signal fromthe
base station 20 alseés 1’b’f?%h 98¢ ?gtlon 100 (after tine tl in
FIG 22). By this transm sklsn power cwn/tefmttl@pelaCDMA mofrel Yreecept i on

quality of s§ gnélo%mwrﬁreat@@oﬂv%%e%t atd ¢, J00s g+ E BRI dny idMAOYEdeat the
base station 200 downl ink synchroni zation at the base station

200 can be est alﬁl*"'l‘i"stﬂéﬂl |9F’éf‘1°5‘§r FEER SESGE: O 2 RRe SFERAL AT dMsmi ssi on and
reception processrietueerypde basentbatiaon XH0(andht he nwki | e station 100,

however, the transy sl o, POYET . at lm%r%%{"%%ﬁ ?t éh'd%’% 100 zhayl dyonly be

mai nt ai ned at sGCH A tTansni 85i 6n power va € reception srgnal
qual ity (the reéagtitdye SINKOTrRaEieRads &)° cdre belgapat éloﬁfébﬁ’%ltof heachr get

quality (theptangeti Sldial f @ragxamp! &hdseen t hecbhabeMss ©Fo PORBAnKalue
after 35 time t thetransmssbﬁ}aﬁgo r val.ue at the nobile

station 100 is %ﬁcf%&fsead ?%gfﬁeoﬁaiprﬁ?rﬁ%qlu%n TEREEase o a val ue
close to -11 beéwesd minevhése Praxidespind the nobadei sdiaoni gpower at the

mobi | e station Q@ R&{ing cont 104! edcieh SUEh & NBNGRE18S ito LHOnly maintain
the reception signal qualjt g at t he target uallt¥ at the base 5 station
shsr S La g

200, the transnP t ‘Pﬁ@aﬁoﬁrlee ek i BR Gémfeélnﬁé‘r%?‘igkﬁ/ becomnes
excessi ve atst héndive duaiedtbaehy lbelderte tmfosdabassddana thearsmssi on i s

started betweenvg}qotgjasset gélgg ggg %g({;i ﬁrmgbl Stt%t'%”ca]l%p ﬂ_hls

results in 10 unnecessar ower consu hrou the u and
unnecessary radféInésdoFERCkbABlApLiion zitett"h%e%aE estHei @ﬁ'—aZ‘U(Pn%DI SCLOSURE

OF THE | NVENTI Ofht5 pkhatred or £ asfcabs_tlsmjrﬁ;ctspxﬁchben@rz@&qr&n inenbeon is

t d t t d t hat f
L1 ahsn 51 on pORBY M FBt L oRGF3EBen 6t A HLET beted DAY Caki TS | nEb:

consi deratidth the conditi ohs ®howheial édtGrl 2have DBeser arisytiigwi o0 Pat h

bet ween the nobiskg rstatd o fhdssash l@éfsesﬁgtr@éwnlhnaap%)é%feedafﬂhmch the
nobi |l e station performs radi o, comuni cati on WI{ 6®)pl urality of base
[

stations. A secéRETGH] edOBRLiRE prassHtt §Hvah i s tBNBr 8¢IdE 18 nidbi | e
station 25 that than d@evrmrnplertyansmmssllloed dynsath a&ranansisssisione poser

control device that parfoy @t}:?ﬁeﬁxms%%.'oq{] POWEE £8ALERH qr}wfﬂlé)eléﬁr the

nobile station. Athird o resent I1nvention is provi de a
transni ssi P poﬁ@Pr@@rﬁWtdfn%? hBaY&hd ld’éf\ﬁecaesef hat %aﬁoﬁteévélrﬁc%e%?ﬁl nuous
decrease of receptitorxyiignat guaketytlentiwia gaetdetarm Aechopuale ty | evel in

‘; ;ﬁg}rg“' cationgdeyi;ce A PEEESLAR 39 Ad A 2L 85h00n30d JECEPLESP Of
the signals from the base station 200 (®). Through
the synchronization initiation, synchronization is

30 established (downlink synchronization establishment)
(®). After confirming the establishment of
synchronization, the mobile station 100 starts
transmission of signals in a predetermined format
(uplink transmission) (@), while performing a

35 transmission power control operation based on the
transmission power control bits that exhibit the

predetermined pattern.



35 with another communi cation device and transmts transm ssion power
control information that are determ ned based on the reception signal
quality and -12 are to be used in a transm ssion power control operation
in the other communi cation device. A fourth object of the present
inventions is t.o provide a comuni cati on-@evi ce equi pped with such a 5
transm ssion power control device. Further, a fifth object of the present
invention is to provide a transm ssion power control mnethod and device that
can performa control. opefg§ibaseostadicd vhecessapPy™Sower transni ssion

10 power Consumyh@mrainlaw@pbhelﬁ&@tllaqmoranpbfleépghalgsttaﬁlrismtted
synchroni zation Iin an earliest possible sta S_Jl(gefore i nformatl on data

transmission is iSO (F BrIRELH FﬁétﬁBﬁI%Q Jon amFAUBaséNSt ation. A

si xt h obj ect ofswhemmanmaat1@nemnuanat;dh5tsymmbvbdézauﬁmnItsstation
that can be properly GUNIRIL edehy such &dsansii shonupausy control method
as to control the transm ssion power station. To achieve the
first object, tﬁ&n&hﬁﬁﬂﬂzixﬂ@%v@ﬁﬁﬁ@ﬁHﬁhﬂﬁ&ﬁ% é&Dransh1§§F§ﬁl@ower

control device pkaticebriff of smé hest rapmiirssi ofr poweheobktarohif es Sgmélon
based on transm_ssion .power_c rol information s i ed each hase
station to the EE&W%?%& %?%n?gb %ﬂ%%l é % 5%??3%n éé?e iﬁ Sahi ch
a plurality of ba$@bﬁxﬁhmnm¢tOfbepﬁa@mOQMﬂnhIQNlZQtuhe H&@¢ sttatihen each
supply the 1pbi basst atdam dhe2ppansn ssion power control information that

i s generated based on rece tlon S|gnal ualits}/é a? ch%gg n claim1l. This
transm ssi on power 30 conttdl “HBVAEE RS a0t r GRS §I&ﬁq%ss

cal cul at or thatSwabhnqnxﬁat@QmanShﬁsynﬂnSm%ssi@napOGbecwmnimee

transni ssion paph Retiwean e HRbibe i3katd o Agd ?@@hmg§5%estp?éff)c5‘rmgésed
on a predeterm ned s al, transm{ted fromeach base 35 station with a
fixed transm ssPénS 563%& Iml G- t £4nsni ssion power control information
determ ner 1t%hat det er m nesimbhtchllyansmesBase povetiocaniNdl needs to
information is I RPYET o rol on at the
nobi |l e station, E%&?ﬁd%%%ﬁ%gh?}E%gﬁggg%ghcnbmer %on ?%lge Eﬁéon that is
suppl i ed fronlea@mmﬁkﬁaqumlbhetGObhéanﬂhitEoﬁ t@@tﬂ@ﬂeaﬂa e FIG.

transm ssion | 0gg)in thawdestéi thgvgatsre'slwa@ﬁd;@nzpat it rRetaneiens t he nobi | e
station and each base .station that is aIed Eﬁ %he transn155|on | oss
d

calculator. In tAf ?sﬂ%ﬁ%ﬁﬁ%s?%ﬁeﬁoﬁgp lwﬂts el °PF G
predet er m r&d spgndlermhased: oponAkeh tt @@werlansrncrsga@ﬁ I(@s:paltrtetlma erketric

wave transm ssi @gnRatdt saej Wweeny{ g wbl“lleqsta?él@@l@ngse%@l@ hasgsiation is
calculated, is transn1ttqé£¥méh1each base station wt transm ssi on

pover. 15 Accor Aifh§ry & ﬁgnF§§|GﬁWQR%9§QW%ﬁFaPEd%PHW %ﬁnanner
accuratel y repreyarhsdriezconsht i @sof sach.agihe dranghdband shea tfiadi ng

condi tion) of thgoelachii s NP LLIAYTSS Oy LR DELURCR NG DI fine

station and each correspon ase station.
25 tl for the uplink transmlsSLOn start (equivalent to
@ of FIG. 21). The mobile station 100 then

gradually increases the transmission power from an
initial value PO determined from a transmission loss
or the like, in accordance with the transmission

30 power control bits (1, 1, 1, 1, ...).

The transmission power control cycle in
accordance with the above transmission power control
bits is much shorter than a time required for
establishing synchronization between the mobile

35 station 100 and the base station 200. Therefore,
once the transmission power control value reaches

the maximum value Pmax in the transmission power



20 on the transmssion loss in the electric wave transm ssion path between
each base station and the nobile station as well as the transm ssion power
control information transmtted fromeach base station to the nobile
station, which transm ssion 25 power control information should be used in
a transm ssi on power control ~operation at 9he nobile station is determ ned.
The transm ssion power control information determnation is perfornmed based
on the conditions 30 of the electric wave transm ssion path between the
nobi | e station &R&t&adh R 5iani éR, AMNARIIRGYhVYiAY L& epedfviered on the
transmi ssi on powehnGHId N oh NHOWERL O trd 1A0SDF SaneRe Witk ridie £LONEh t i ons of
each corresponding electric, wave 35 transm ssion path. . Taki t hi s aspect
into considerat?8%?ﬁl%%fﬂ?%&gﬁéﬁf sfdn %Mﬁa%bﬁﬁ?oya&@ﬁtéﬁéﬁ'the present
i nvention, the transm ssioim thid pewerrmonthelmenibemsattiad adeted®i ner may
include: a wei ghk GO/ RCTONCK Rt + PRI Wal ght,09 eBnkhe it ransm £55QN
power control information sugggled fromeach pase station tqQ the npbile
station, so thafSat® greai??STelhRt SrénFimiets 1R t RRYEFandni S dvA HolRy
control informvadmesBuds cdwhiden arbaseniitading@ns bgubng.a NMder
transm ssion | o Is L t.r 1 SS1 th.t ile
station, the me?%ﬁﬁ%gégiﬁﬁﬁﬁéﬁ%gﬁggé%géﬁﬁ?%$%%%i%gpgﬁtgqug%$ﬁ%c ?on
control infornasitéfioand &0 cobPrEh thet sotrh peRifasiee ¢mittorteeri on
control infiy mabifoRheOrdRFHPONSI NEtt @ 1tfde dX)aNSHA SShaB eP@WRIt iGNt T @b
information fromthe base stations _%&q ther e€% %gner ates conposite
transm ssi on polSPASESRT T 131 PRASF mSiidh: S T her WBF §hP 16 Rt P 87T r o
i nformati on havicagilveethgenenaf edrf remetrthedwights coheeltrercerasieb ai ned in
claim 2. In thigiRanyiiSsi s POVRT +60RII] ﬁﬂx&& fEBR LhRNYH SSion pover
control information determ ner determ nes 20 i ch,transm_ssi on power
control inforna?FBﬁH%Pt%ﬁ%e HEBATAARS tHhsTHT SF bhOPoneN R Gitt r'ot€ oper at i on
at the nobil%® statieptidmsedgnalt jeaddnyosi tkaded@nsn saieomn ipffieer e coat r ol
i nformation gengealed fram the.carbhRel o ddly % CaseaMieka NG hat 5o

r c ase station

transm ssion power control informaition transmtted m ea

can contain a fPEe$t lndarendpresBnPiinghe coimsRticrabdiRof tHDREICi ncr ease

and a second vakuetHien esENtdafe 2ateBrt landmi45i 6h BoReWelco: HETT ease,
and where the bil e station.receives the transnission_pQwer contro

|
i nformation froRr&Sch Wb &t af 6ﬁ%a§ CRISHTR" Wect sPORValdeE r SHe® abbv?
transm ssi ¢ porervegomtawted i br nafhen bdeteerdti aiekomay 0Ondhgde a hard

deci sion unit thatnRerifty ha 8bahamd sdaUsi g OP BB tYRIUS i6fs the the
corrp05|te transm ssi.on C

combi ner, using™& 6rl§de<‘{%'mﬁ?1%8%h?gglf?g’r“§ri% Ilgp?/lgf?ﬁgfsgag%ér';??e;hsn claim
3. This transm ssi on powerAtonheokimef erhreat iugl ek es phobr oddtzs i omesishi ch
transm ssion powek A¢ANtdrlq i Hf OLABY bR Stk £i6n USEE (A A clikANSKY ST ON
power control operation at _ ‘ ,
25 the mobile station 100 is performing such a
transmission power control operation as to increase
the transmission power to the maximum value Pmax.
Because of this, the reception SINR from the mobile
station 100 is much higher than the target SINR
30 (excessive quality). Immediately after the uplink
synchronization is established, transmission power
control bits “0” representing a continuous power
decrease are normally generated.
After the uplink synchronization 1is
35 established at the base station 200 (after time t2),
the mobile station 100 transmits signals (uplink

transmission) while performing a transmission power



5 the nobile station, based on the result of the hard decision. It is nore
preferable to m nimze unnecessary power consunption by a transm s~~ion
power control operation. Therefore, in the above 10 transm ssion power
control device of the present invention, the predeterm ned threshold val ue
used by the hard decision unit is closer td0the first value by a
predeterm ned anmount fromthe m ddl e val ue between the first value and the
second value 15 included in the transm ssion power control, information
transnitted frofP8ddP ofORMEABASE SRS DR: B cFAPRSALSS IQMiBRMST I n the
abovF transm ssic@mtpmmef rbi:@gllt@eheda\tie@e,fﬁm @M@cheélrﬁs&%d:ﬂJH e%dn@l gnval ue
is closer 20 to, the first value representi a control, . status of a_power
i ncrease by a prté]%etaebrorﬁ%e a%ﬁ%ﬁnﬁ.dﬁcsceo&r d?%%?y?optﬁéoﬁa{r'd &Ci 3 5ﬁ5§§itt
usi ng the threshbled tdnsml ss ipnepbivieal v it cthieteehihe Brtevhitdre V&0 ugsof t he
conposi te transgontiryL Reso CORLROLh2D ddH QS HBLHhoiRak ¢ he,Lcontg ol status
is not to increase trans sion power., As a result, transn ssion_power
control can be f raft&rorPE(JéWt‘ﬁaﬁ ESV\EF%’I%Q?‘% dowkhe tRrast MRere the
transm ssi on power t30 conttwoktinhor hte awdirlaeasstatednf oM eacdriod t he base
stations can coptaifid di{54 YabHgithat, SRR &N 38 RARQ H@f us,of a
power increase and a second val Gle that represents a control status of a
power decrease, PARASAFRII®E FBBEPE -station 35 receives the transnission
po:c/verdcont rid i nf or mat ihon 1% apREi bbedef rmm@hs@iohhpolwi@&e chrﬁtEi'@?S as a
soft decision v - +t:he abov ransm,ssi_qn power ng.r -16 information
deter m ner may ?h%ﬁi? el:O%a %)?rg{lghgpgl&gci%ao - Ui %Bﬁhéte(%ﬁerref orns a hard
deci si on on t heipdloyagfiamedeabapdsipne mirsaison sbs oatpowed dmtwesdn the
information genghated f410Mm4 heosorhunehe Ui & Sthithish thyeshold value; a
second hard deci sborl unit_ that ﬁ?bf rms a hard deci il on erse;he val ue of the
conposi te transfP8ditéh Tkt O Ront P ol FEREE Nt | BhI s Pngd '€econd t hreshol d
val ue that Is drbhérenitl frpnthdetrensmitswisshabawenl ve; iandtemsmntrol 10
information generation fhal geostabasel ifish C@rﬂér%ah%%@tdrpgiéﬁ% _

I nformation

represents a control status of  a Eower increase, second caontr
that representsCaREERY Alstatts oF & pdwer delcre8BESSERHHT # control
i nformati on t hatonefmesernd spaweonthelrebs sstatarssof t peder noai irenansee based

on a decision r . Qf fi har I,Si i ecisi.on result
of the second hgr%gltéggll Séld;tﬁ, uéllf?%ragoglng'ﬁ%le% %%ﬁgé%?ggﬁﬁ%s Fahsmi ssi on
power - contd®bl EAFSr MEtdTeNL deXerniher bgstersfiafekor hdaf Ot he coviialol i Sped

information gengtated fusyntdeseantibal 10w ofaetépntgpaerat am istg0 be)used
as the transm s Lon, power control .information in a transm ssion %wer
i

control operati8¥ &t the TbiTe588E BRY S THI S 0T aRBFF 8 G povies
control . devicereggptienvaurl btyt hé sdgpeslis ef tomnshessodd Jzovw:at tont r ol

i nformation may1be @ieataidhanikptBybhe Jfd rate ands sesend sy esfw! d val ues,
may be smal] er iFan b%é{%ot%oe Jrrs and second threshold val yes, or nay cone
bet ween t hé ¥ i r SPUShr | P HBX aRYPERE O30 2t Bhr E8RoPE S/l ue. These

t hree possi bl e sithttdbinor?d Carabebassoetiadtlddhed hit henf eastl icontgtd gst at us,
the second control Statusﬂh@n@héhgiﬁhgﬁd€?§H§ﬁ45§£§£u§nd reception
process between the base station 200 and the mobile
station 100, however, the transmission power at the
30 mobile station 100 should only be maintained at such
a4 transmission power value that the reception signal
quality (the reception SINR, for example) can be
maintained at the target quality (the target SINR,
for example) (see the transmission power value after
35 time t2 in FIG. 22). If the transmission power
value at the mobile station 100 1is increased to the
maximum value Pmax or increased to a value close to



It is nore preferable that the 35 transm ssion power control information
transmtted froma base station having the electric wave transm ssion path
to the nobile station in poor -17 condition is not taken into
consideration in the process of determ ning which transm ssion power
control information should be used in a trddsm ssion power control
operation at the nobile station. 5 Therefore, in the transm ssion power
control _ device of the present_invention, the transm ssion power control

i nf or mati on det &PRi MEX iR | Yiel bl PRaZedaSY L hike sEFaass 157l 2% ansmi ssi on
power. control pekereid ofhé rassaikt edafgiom theo basengt atinyrdiavédgid0 the
smal | est transm ssion Imoasnsnlp thetgl %ctlrl (%nawar\l/e trapsm §:se| an at h to the
mobi | e station, “ERE {r AWsHiSsi OR M8sS e ng careutatéd bycﬁ? Fansmi ssi on
| oss cal cul at or signadl dumditn staitine6 talrrget‘¢1|<$ualah$ma§5|t@re poves control

device, t:he; 1554LanYH SKEN PH?QB'ErQ%ErﬁcgsMH o ARt koR rdetey Hdel1e
determ nes which transm SS|on ower cqontrol information.is to be used in a

transmissi on pofef tdéht ridl ¥ op® BPFSEl&tY BRE DT | 8XSLESEYE AasErf on the
transm ssi on powemecdminreal 14 ©é by nheifor es alreftd ok 2Dohydha sel ector. Li ke

the transni ssi 0p 0OWeT: Lo ol | OFQLIRL o Rl &K MRer pale A &l ) o 3

through 5, this transm ssion power contr or Mt T oh-det erm ner can have
the sane struct@Pg &decimaelei atasigny 1(9f0 cl al S 7T eRPdFGh 1B It is nore

preferable tm® mﬁh@@%wrp@@asuaawsm@acmttl@ﬁ@ﬂgﬁsw@ REVEInEoNt r ol
operation. Theref are in the trans?is Oc\lo\gomer control .devi c& of. the

present |nvent|8ﬁ Pﬁ@?ﬁf??%ﬁ%nf% r%%n%?%FuWHF&Hﬂﬂq t%%ternlner

may include: a Wélsghtst(ﬁﬂlr@r@t%ﬁaothat performs wei ghting on the transni ssion
power control information supplied fromeach base station to the nobile

station, so that _a greater weight is _given to 35 the transm ssion power
control i nformgﬂéﬁi@éﬁé@m&mu on having a smaller

transm ssidrb |l 0ss in the efleeteforwave tiiarstn slsj entpatth tihe tdeesend8
mobi | e stati on, lk*{}"en“ﬁ' ty §OEBegF8(71%iQ:erebé’r&%‘rﬁf@é&@% ‘QRJM SHELLGET on

control |nfornat|on a contr ormatl on generator t hat generates
control infor nafileﬁﬁclﬁ’asté‘tﬁ%nc%ﬁepﬁéﬁeﬁﬂ CorfeER$Bas 51ieanProley iU veeton
desi gned to gi VeplérrlanJJdry t®r cormebiilen defiydpt t eriaboseartad o the

transm ssi on pow contr i nf mat, r.epresen gntral status of a
power decrease, \ﬁéar%l%%r?é%tl %%lor%’t rol nf\[(t')]lg?r‘.al{e‘CL 5 reJ'lcng‘"'é:‘s’\éT ected
fromthe weﬁQ;ht tramlra-ﬁ:m@np@bht beltviesfrorthr iropb i hat sézlaéﬂgvénearresﬂ ed from

the wei ght correator vk C@Eé\%@ﬁ“s‘int@ thes ddmnSil S8LER ROWE MmNt & ol
information tran;~m.tted fromthe gse stations J?s cl ai, d in claim10.

Thi's transni ssi 8H3FdRe REMTTORS| ARSH a8 GRE &P R Héft dét er mi nes t hat
t he control infpimrEildtwentriaded Brtemitms com ra¢conflopirdteadn gfenehator i s

to be used as tReLLANSMSHLLP: PAVEE N Qlyiddf QT ABLERR ish A Hd@nsni ssion
power control operation at the nobile statiaon,
that can be properly controlled by such a

transmission power control device that performs a
transmission power control operation for the mobile
station.
A third object of the present invention is
30 to provide a transmission power control method and
device that can prevent a continuous decrease of
reception signal quality below a predetermined
quality level in a communication device that
performs radio transmission and reception of signals
35 with another communication device and transmits
transmission power control information that are
determined based on the reception signal quality and



20 In a case where the transm ssion power control information transmtted
fromeach of the base stations can contain a first value that. represents a
control status of a power increase and a second val ue that represents a
control status of a 25 power decrease, and where the nobile station
receives the transm ssion power control inrfl@rmation transmtted from each
of the base stations as a soft decision value, the above control

i nformation generator may include: a hard decision unit that 30 perforns a
hard deci si on oRYEh&v U DPAt BB ReitdRt STbrTLER T oRCEBAL ICON G4 lor mat i on

that are gener ab@@rfartqraﬁ hﬂqV\@thbtﬁQrﬂ edrfudida €obhegRandd 0 tihe
transm ssi on po nt r.ol ﬁrrghl on transmited fcrom each of t he base

stations, using 8u§ oet%jje? EhPESITSI var UEM aRE %a eIt or t hat
sel ects one of plheviared alecdmmoeniresilons dsories peqgdingedo wiléh tswrisnd ssi on

power controf trg%slnﬁfsoglr@,glﬁgwgga@gwttgoqd d&pm the base stations, so that
priority can be given to deci sion result represent| ng a contr ol

status of a power decrease YakheFai AediifficIdhhedt. oFnitdcHhTHE
i nformati on genénakartigeneirates phevddet raolttadonimsion hased Qi’brt’dflﬁohard

deci sion result ,sghoel %%cpyd%@fgﬁe'tﬁgtto rf‘%&?&ﬂlbgdcgpﬁ\éﬁl I's more

preferable to give priorit e transm ower contro
i nformati on traR®RTEtdPT r*@ﬁn BePHSe SNACICHT Y n@o‘t"ﬁé élr@éltsrﬂllcsﬁ/ve@/%

transm ssi o papbwled tdndmhbt eost ati an rddbzgpé)dsﬁé)ﬂﬁibhl Oﬁ,ndaflﬂaﬁﬁ) #dni m ze
unnecessary power C%{ELI!%P“ on.. Ther ef

L trol
devi ce of the pF&SE |mﬁ}ﬁf8ﬂlzt"’%&°ﬂ:€€%§rﬁr§s?%% 58 . gogﬁréjlr e COMIO

i nformati on det etageebafeyre nthiidemagimamstisst oAnbogs sdeai sison unit that

det erm nes whet Q%rar%%‘%i‘ Hé%&h%h@”mb‘%&%ecaé%%ﬁdaﬁﬁ tah%atsreansm ssion
| oss calculator is smaller 8r edeterm ned 20 transm.ssion | oss; and a

control infornmafi Bﬁlé’é‘rrerzﬁo‘?li‘ﬁat PARSHT tHe tHRNBRRESERN YrySd Hedd st ®n
unit det erifestbhatrooneald ransobsseon thasion . shatather behardgerly

pr edet er i ned { £aASL3S AN 053, cgeBeraLE LA o LBLALTRLQN ased on the

25 transm ssi on power contro or mat i on ase station
correspondi ng t BEEAO% rBskR sEPBATPésENGetteian HRHS £ 50Be POMET T tHad t he
pr edet er mi ned tfnabamessgmti@;ss, when the transm ssion | oss decision unit

determ nes that two or mor g Eansmits ?1 0sSses. args IIer t han_t he
predet ermi ned transni ssi on o%% §ERerdfed ot r or miS & BaFeY on the
transm ssi éP poMNe@ctmqmlplrm‘fmiﬁat Roft réesingirresii ¢ gPverpciomtinal to t he

transm ssi on pO)ﬂ@Erl(’c%nttrHHt l@ww@&gor&h@ %nér@1§£‘§o§5pb'§n%risr@§sd on power
control infor rratlgn representi n]gmss%ontro status of a power decrease anong

the transm ssi ofCRIWEr STGHE TR &t &?ﬁ?%‘?ﬁi‘?@dpowefo FYBmhe base
stations correspofidicmg tient heuppbied dwoe teerisibaseonthasoes,tandhe when

the transmissiofobass daclsion vRih ABLINY NShdALcaElobng ddanieni sl on

| osses are not smaller than
2 which a plurallty of base stations to be radio-

connected to the base station each supply the mobile
station the transmission power control information
that is generated based on reception signal quality,
as claimed in claim 1. This transmission power

30 control device includes: a transmission loss
calculator that calculates a transmission loss in an
electric wave transmission path between the mobile
station and each base station, based on a
predetermined signal transmitted from each base

35 station with a fixed transmission power; and a
transmission power control information determiner

that determines which transmission power control



5 predeterm ned transm ssion | oss, generates <:ontrol information based on
the transm ssion power control information designed to give priority to the
transm ssi on power control information closer to the transm ssion power
control information representing 10 a control status of a power decrease
anong the transm ssion power control inford8tion transmtted fromthe base
stations, as clained in claim12. This transm ssion power control
information determ ner deterpines that the control information 15 generated
from the controfnifefaieteiqnl eher BEoMsies! tid ke BERUSHY SEHON RATENE ssi on
power control i pberiil GpéaibhaBsmitss @frbrppwrse@n&bal opesad iom at the
nobi | e devi ce. 5% hleveIheflrst obj ect hﬁfg 20| g}é\tlon al so
provi des a tran r&p%zv\%? BnPPEF dé:\?rgcer? a SHPF‘&%DHH i £%i on
power of a nobi Bepgﬂaié@rfbaseelaoh braes m tsst loon pbeetheomodll € nf or mat i on
transmtted 41 Oglt%ac%nofaﬁ@eubésergh@wl%a&Ip 15es R ke Stalda-id a

nobi | e 25 conmuni cation systemin whi each of the base _stations to be
radi o- connect edVE¥ &t e afobit S $Pat Péﬁhs@;?d?"iee%nthlée%BPIléest%ﬁW‘E he
transm ssi on powed eerdly Maseafsotaativan thiat is deleunlbned basectheon
reception signal qual ity é? fgggngglcr&lcaltadlm 13. 30 This transm ssion
power contr ol devi ce | nc a transm ssion | oss cal cul ator that

cal cul ates a transnission 1sBhif tRENEMERTHQN ROESEr SRSHAISTi GHEphef.

bet ween t heL grobiche @tr@dmmﬂn@acblghatlhe Hased sbat waAsh hased on a
pr edet er m ned 5| nal 35 transg}atted fr ch of . the_base stations.with a

fixed transm ssi-&f SWesi'S @ FﬁglE‘oﬁ etlo %ﬁ%ﬁrgﬁvfah arpesé%llﬁsejs 3
fadi ng conditi opadh tﬂﬁé:weemlthabmbéléﬁatatcﬂtl@nfaddnga@(blndhatﬂa)n det er mi ner

that determ nesgpaglhey ltgwcéﬁghmgtgend' itd o Of sth pec BRDid @S taldipnp gBasur ed
by the fading condition measurer is better than a predeterm ned condition;

5 and a switch 4RGN éflthat §éf‘?8att§§m§‘“flr§%’t°’tlrQﬁé’renrsa on power contr ol
i nf or mat i orL 5let aewioneringign, t hieef adangnp.(smju_dn oo glet ealicdra tet e nes t hat
the fading condibisan o ddie JDBILE 843! b diet S eEnbhan e fsedet er m ned

condition, and validates secon m ssi on power control 1 nformation
det er ni ner when (EHEY &F n‘ﬁ‘%o%@l’i‘gtbna@& érhﬁ nerd Had eFRAPAES 19t hetPadi ng
condi tion of theleehidie si@té obrhfsmalssheld ejatihabethecpr eded eidh Nee

condi ti on. Inthlstransm SJ pouer. contr fir
P ans 95 on PR TS AT L oF P hEP G R nd P dBY P ase2hy wiinee
corrector taat perft@terrstmgmmgoonlpﬁ@ tmnismésglgﬂtg@mrwaom\trol

i nformation trapsAilhad 1M saeh Btetana;%nbae%ec1§t@asen§tfa%mﬁ dmpitige
station, so that gﬁZO greater weig he transm ssi on power

ht
cont ol i nf or MaPPB 16t G ATRAS PLOREY Bobs e Iek T ORSRAPENE i EEHERT or
transm ssi on | ossnitiratlhelref @cha t conave anrsanistti sdi Hnopatkh ctho Hawee nmobi | e

station, the wekght ;¢Qf r@&taﬁetmaﬁl%n%rtaatﬂl% We, §IE N C RELeGH ik £on control
information; and a conbi ner that conbi nes the wei ght correction control

i nf or mat i orf X haPoXe& Mbtr%‘?%dl‘f‘F8Wﬁé%|ﬂmujc%r?%ctléledaﬁdl Gorrespond to
the transm ssi onrpaweri Qi opowakorprttiral tomasatidedatr ahd heoliake

stations, the cqughin %ﬂ]SLO t@(yg gengLat i ng conposite transm ssion power
control information. i's fi transm ssi on power control information

det ermi ner deternines whi c"hh% rhﬁéﬁﬁ%‘éﬁéﬁ%\mw%ﬁnﬁaﬁltrpﬁf HYERIONC 1Rt 0 be

used in a transme&@x@ﬁrrmmn coat pek roparct s &l dhethebidondixisdms i on,
based on t HEO%‘Fhe transm ssion _power control inf %5”%“ on eq,lener( at ed

1 ransmissio
fromthe co Scond Tr AR S48 power RoRErol Yenrormt |

mobile statlon and each base station, while
welghting is performed on the transmission power
control information in accordance with the
conditions of each corresponding electric wave
35 transmission path. Taking this aspect into
consideration, in the transmission power control

device of the present invention, the transmission



-22 determner includes a selector that selects the transm ssion power
control information transmtted fromthe base station having the small est
transm ssion loss in the electric wave transmssion 5 path to the nobile
station, the selection being made fromthe transm ssion power control
information transmtted fromthe base statii@ars to the nobile station. This
second transm ssion power control information determ ner determ nes which
transm ssion 10 power control information is to be used in a transm ssion
power control opevwatr arrrtrehelnbbirine tstodat i datebmsvdromavhd nglandet ssi on

power control Iafegrgrmlé&ee&eeke@hex td&ﬁ&fxﬁgt@élgh&lh@e APOMEe
transm ssion povver contro] 15 devi ce, f adi nchondl ti.on é’f t he

nobi | e station <3 B?fﬁlesrsjt%np?ﬂﬁrp%’&étré’rr}mlﬁeﬁoﬁ’aﬁa Fors URKH; L3 from
transm ssi on pomrchcanatsre)lsta]tmorran:loorthsehowhzilbe ssed iiom ,a sa artsart ssi on
power contr ol ogler Han At FQ I'gl‘?ze%t atd %%Stggh M8 Pas&ge P the 20
transmission | o at accu ate épresents the con |t|ons of the electric
wave transm ssi 6RTFRA b’efﬁ\@é‘ﬁa*éaéﬁ Bage lsked | BRoBNnd PR endbidtelet ati on, as

wel | as on the hl’a@r&&u@ SSi Hha pover teemtswsslrﬁxornabsomnt ras e 1deg-{ £om t he
base stations to 25 t mobi | e. statl

he the ofh V\/nenthefadlng
condition of th& r\fﬁbﬁransﬁnéﬁ% thh beci tthetxﬁo ?ﬁe %dcdle n‘fned
condition, whi cwenlgérrsm@lsxentpev@he(;@m alen ¥ of moi e igicul d be used in a

transm ssi oy pO%&r@B’éf&k OPRE abh 08 ndlo Arhe: 1OR1 | 8nd0 aStlddihd S €eLer m ned
based on the transm ssi on power  control |nformat|on trEaLnsm ted fromthe

base station hafPAG RS sHaf| BELIPFafOmTES o T 0S8 RO Ft3 Tt have
transm ssi on pat:brtr@stﬂtmdmﬂngl eostaki drankochs sli ogl powelre daransed ssi on
power 35 control; '%fr‘?rfa”@fél?”fihﬁnwﬁﬁ'et tedd roma; dase ahat 'tci{ze ”9 the
electric wave tiansm ssion poor condition 14 not taken 1N

consi deration i ﬁefll?éatef’%c%%@éé;%eoftr@é’tse‘rlrﬁ%‘ﬂr?@ RAVER F%rﬁ%a on power

control i nfig Mtiing® rahoid ¢n petHeedeligha td’cﬁﬂ‘hS@d:ﬁSbﬁ“cb@.WolCOHt roI

operation at thenr]gobrlnla séretrllon T0 achl eve tpgtgar§ %b ect .. d Er esent 5
i nvention furthd&f provides a 84 angm SSior? ower con eV| CE ¥

control s transncoFir®s yoneradf chaipisid erstcaltam Z)aseénorthtlrsansm ssi on power
control informtiran strrh%mﬁt§QWE5:0@0@1%lOfdé\h§cQaSQh%t éttr'anbﬁni 9168
nobile station in a nobile 1 ation s%stem each of the

base stations t8°HET &fibETO neﬁmmﬁ e HobTTRIEEAL | (?r?es’ﬁfbld'l?%s t he
nobi | e statd®n whe ctr ansam ssi 98ipoweoweantagatt rol ormibirowa tilat is to

det er m ned base@eoesre%?eﬂlgnt?zageﬁ\hs%%d tgyow@is gbakned lorbecrl@&m&4at15

This transm ssion power control ~device includes: a transm ssion path

qual ity measurefhehHOhisk® $B3TLAR qhAsad Ot the FPQR§|§P~§§1’ on path between
the nobil e stat It(mnamdsasandmof:owlee kase rztlatimhisrmbased qenseprtesdt er m ned
signal transmtted f eggF, {_) t.he 20 base stations with a fixed

transm ssi on power, ua of the transm ssion path being to be used
for determding to V\:hl ch b’é%easFaﬁieloteHT@ ngb? | BT3RAPESS Hog (RPVRT

radi o- connect edcom&oa_u. ti’rﬁf‘@ﬁm§§h.©ﬁ ROERIsICONt £@1 £EBhoRERIN Qs giet er mi ner
t hat det erm nes ich translg%ssmn ver, con rol _informati.on |§ to be

used in a transii ssﬁé’r“nl Sower ©@Bnt ol opelrast ona etﬁgpreﬁ"%ntlsr%%tl on, based
on the transm ssportr}@dwesrt@bmretf Bnbomest i iorcreansnknded fyetAdch of the

base stations tgahhe mlitesshathg naa%riﬂl%ﬂuﬁféﬂ(s?’gfma e ¥ ansm ssi on
pat h between the nobil e station and g?l of J’EP %\a%lstatl ons, measur ed by

the transnitsi ofSF&F Sfral 19 WBEEGr & mob receives the

transmission power control information from each
base station as a soft decision value, the above
transmission power control information determiner
may include a hard decision unit that performs a
35 hard decision on the value of the composite
transmission power control information generated

from the combiner, using a predetermined threshold



In this transm ssion power control device, which transm ssion power control
i nformati on should 35 be used in a transm ssion power control operation at
the nobile station is determ ned based on the transm ssion path quality
that accurately represents -24 the conditions of the electric wave

transm ssion path between each base statied5and the nobile station, as well
as on the transm ssion power control information transmtted from each base
5 station to the nobile station. Furthernore, the quality of the
transm ssi on paVhlbetweeh ¢heinedi La stlatiton andTeash thasemsitsaiom neasur ed

in the above naﬁaﬁbrl%dHﬂﬁbDaihYoH&%QﬂHH d%%@%ﬁlﬂé@gd%QéMM£Hb£ase
station the nnblh zh%ﬁion should be rad OQ g Q@cordlngl t he
structure of th&"tF %ﬂﬁ?ﬁsibﬁérpggﬁf'ﬁOQﬁﬁ@ et BARTBE HiHMbIFFi €Y. The
transm ssi on pabk qusad tin reasvasdmbasedrorpe@w er edetérpilnegesigmabn at
transmtted J r ORKEAGDASE SLALLOR, Wobl At [d(Cthd [ ABSIMISLON NG, 1 can

represent the distance and the facing condition between the nDblle station
and each base sf&Ci&+°Tand is not linited to any particular form as | ong
as being used for determruf©1§0mmhecbﬂﬁfﬁxéﬁfélﬂ@ mheimibkid e station is

to be radi o-con t It 4SS possib use the
transm ssi on Ioggés %58 %?%n% g%emg)l?%e %réd%?gb%ﬂiifﬁﬁ%nal at the
mobi | e station, pQWth§QﬂEﬁﬁﬂ @Eﬁﬁ@éPP@ren&&?ﬁﬁéoﬁépsénpékﬂ Feave

H\ eCfeptl ?n 1? NR)cra%mrs@l&aslggwee E:Beit&rolqdea@«;i@@gsfsrtg@alpreQS%rlT@ achi eve
e first object present invention also provides nsm ssi ower
control device ﬁﬂgﬁ 2&ﬁﬂtﬂ£b?r8ﬁ§HF§?Eﬂ+ﬁﬁﬂwﬁh5?S§ ﬁabﬂa %ﬁzﬂ?%@ng sed
on a soft decisitbe Valngke dicisansmissiton povkerseonteolthienffdmet ionlue
transmtted 30 f OQF%QQWéQeEHEnQBSSm%H%%(¥Fb$0tﬁgemgﬁﬁ&|e€¥fﬁé0” ina

nobi | e connunlca ion"systemin which_each base stations to be
radi o- connect edPe&¥ERE ﬁﬁﬁ?I%l§§5tV6ﬁu§uﬁﬁF1é%h?h%eﬁﬁﬁﬁl¥a§ﬂ§t|on t he
transnissidnspoﬂatlm@ﬁd(ﬂnimﬁarﬂaah@muﬂyﬂonwaﬁérconhatbla first value

representing a ER%V a it uér&’{lsﬁl%‘@%lr e@é@haﬁg 3peeqand, val ue

representing a contro status of a power crease t are 5 det ermi ned
based on recept P& tdiogtal %ﬁuﬁi@ymeéslélﬂhﬁ&ﬂlﬁ claim15. This

transm ssi on power controlrslevhéeabBelUdesindnid QNS power Raidteml ity
measurer t hat ngasu%%i HHF %&9&&% e%%l%%d threshold value is closer
20 to the first value representing a control status of
a power increase by a predetermined amount.
Accordingly, the hard decision unit using the
threshold value is more likely to determine from the
value of the composite transmission power control
25 information that the control status is not to
increase transmission power. As a result,
transmission power control can be performed with a
lower electric power.
In a case where the transmission power
30 control information transmitted from each of the
base stations can contain a first value that
represents a control status of a power increase and
a second value that represents a control status of a
power decrease, and where the mobile station
35 receives the transmission power control information
transmitted from each of the base stations as a soft

decision value, the above transmission power control



5 transm ssion path between the nobile station and each of the base
stations, based on a predeterm ned signal transmtted fromeach of the base
stations with a fixed transm ssion power; and a transm ssion power control
information determ ner that determ nes 10 which transm ssion power control
information is to be used in a transm ssi eAaépower control operation at the
nobi |l e station, based on the soft decision value of the transm ssion power
control information transmtted fromeach of the base stations to the 15
mobi | e station &R&C AL iRl deeshminige taghshi @519A : pat # IFdtwdenr@ach of

the base stati oaeca%qam%mpbi teast @Eir%rﬁwsélrlegra}’dbﬁ&stﬂo&ﬂsiﬂ ssh@n path
quality neasurer. .In this transm ssi, n wer control devi

transm ssion poWérSSorft JThQZOCP’ﬂP&S adé%’r%f’h8? Pﬁ(“,'lelfde Qn%r%l ght
corrector that pedfioomstven ghenagated tfercsm)f“d;hfdecombene\ral wes igfg tdhe
Lransmi ssi on; powel Ol AP1ar yaLLAN 1 Anstbisedatnomeash af thecbase

stations to the m)bl e station, hat a greater weight is given to 25 the
transni ssi on poWératcé’rﬁrr-ﬁﬂrfth%rﬁéfﬁoﬁe&lsal%s%ns’ééﬁl J& v iy Bh i gher
quality in the toapwHissd ofr pAbRike ibhe pond t ec@hai'bﬂ!n,lntfhﬁ:nwﬂimﬁ

corrector t hus %gq\%&at sg%éggﬁgh£h98551%ﬁtd QR ‘FQ gorl nf oryrat {én@ conbi ner

t hat conbines t correction contt &t on t are
generated from fh@ﬂwéﬂgihtfJem’ﬁeé‘{leﬁséll@ddcdﬁﬂe%%on@lnﬂoat FetYRZMsni ssi on

power contri) i Ah@d bt rgasarhted fumem t(j'@n@ﬁéeeSt atllrerts,c diyer s0nbi ner
thus generating, (Ir:l;%rrpomtte tr\gyr}%g] ssion power contrﬁ Pi 3__ tion: 35 and a
hard decisi on ufft SRt f SRAFT e ST on°Bh Phe SVAUE ot the
conposite t ransppyslromrmwmseonsaobnldnqum@tcwnigénematte@nf romthe -26
comi ner, usi ng8ghyaShal d vabue rbhats das @l 05era golBe LigcStedad ueoby @

predeterm ned armunt fromthe mddle val ue between the first value and the
second val ue t h&Pi&gh aRt ot ai‘-FiéBrf“larttlr‘Pé1 this nt SBF 87 S5 H5o\RerC LREP b
informations ran&mtmtsedaﬂ‘ rosweachadh tieharhase isdakdona. aThiexitgadusm Ssi on
power contr ol f.Qrmation %eé erfg%g%r n e:tder({g@leglg\gl ghitrangm.ssion power
control inf orma on1s ansm ssi on ower cont r ol operation
at the nobile 10e§ti&iivn, r%‘ébﬁ CL ttll‘il@ rséiﬂﬂftd olﬁatfﬁedﬁ&rléld%bl@ibh The

above transm ssi0gf ipaid 1Cl'U8<|:l§5{mb§t V\Bﬁ‘mllt§16tfﬁ)rb$1{1@s§§.ahl mw&nd ceachrbase
stati on neasured l%ased on th Eredet erm %erm ?’1%{% ted fro each

base station witH'& rfmaxtelnm?LS Trantm'ssi 6 S &P 2
particul ar Fbr minde dmaty oz garerpipsmfssirontipat hoquablltynrfeqarres’ems t he

condi tions such %%etﬂ&%di‘ S{SNEg E@duTsfé%l faasd'ﬂge C@PQthn@@sQ@nV‘%éPe nobi | e
station and each of the base stations. For instapnce, it is ossible to

use transmi ssi oRCPGESes, IR HRIPRELPR| oR Iae\/‘ieqarb‘?m%ﬁélﬁfleﬂ’&“’é% CEPgnal at

the nobil e stat ople,radndmeam ghal mbb-ilet ertfatrome pI us noi se power ratio

(the reception SINR) neaSUfrEdtf?%efér%_smessqr&? “‘é@n%'rgﬂa|de\?§cé[°

achieve the first object ﬁresent I nvention urt er provides a
transm ssi oY pokBe é’@ﬂi“r%loﬁe‘& BeCPRRO Sddift r'of 3N FFARSAPESPOY Yower of a
nmobi |l e station basedoan ﬂus@fmadeehsm@y e Uer @ t & aRRANS Sich paver contr ol

i nf or mati on tragirpsttt eaq1d3 ?Hbe%ﬁtﬂe%fh lh:e \a%f,e%gt a}n'hgn?) t%n{f gpbl l e
station in a nobile comTunlc I'on system’in tac the ase stations
to be radi o- confiBéfedatd thke nﬁbi—‘lse gt isareupprhesshre dysiluee st aPFon t he

transm ssion powaf coMd %ewéeﬁrreheorfltﬂsfad e SRo taNtailmed drid sthyal ue
representi a contr% ti{ a ower L}Q’grseasghand a secl%rld val ue
 opresont i a S6RER ofp RS A SS3EnPRE, Bt
situations can be associated with the first control
status, the second control status, and the third
control status.
It is more preferable that the
35 transmission power control information transmitted
from a base station having the electric wave

transmission path to the mobile station in poor



-27 determ ned based on reception signal quality, as clainmed in claim16.
This transm ssion power control device includes: a transm ssion path

gqual ity neasurer that measures the quality of the 5 transm ssion path

bet ween the nobile station and each of the base stations, based on a
predeterm ned signal transmtted fromeachlGf the base stations with a

fi xed transm ssion power; and a transm ssion power control information
determ ner that determ nes 10 which transm ssion power control information
is to be used i goadiitamyni 5si At poMEencAityD| copetderenian tite Hodile

station, based 9&0%@%§Q§ﬁ @'@Eéﬁﬂn@ﬂﬂ‘@ W ifh thea L ERANSRILSS b Woner control
|nformat|on transmtt d fr m each Ofﬁﬁlgé-’il&ﬁ e stations to the 15 nobile

station and theCqiati% ?H&aHaHs at B B8t wBef é:ic,aﬁlsd?“t?ﬁeoﬁase
stations and theowel Ice:rstml onpeaeasuoed &ty the mobndw siadniguat h quality
measurer. |n;thipg tzfe%'?ﬁrr@ Ssir?”tRQV“E'?:a‘ﬁ%’Prhrsoélﬁr‘?V 86‘v‘ert E%nttrrféﬂs"ﬂ%@ié’@ power

control 20 information deterniner includes: ght corrector t

performs wei ght Plg t&¢ e st H@H?ﬁtéﬁr\/valtt}ée o¥r@ﬂ§mtl|5§ﬁ§rﬁ QY powver

colr)ltlrol i nfor Wabbﬁltr{dlamﬁ{ﬁétﬁﬂtibﬁﬁd%&@rh thfnéflemﬁ)ﬁsﬁnS:tl@TﬁeOQS to the

nobi l e station rea g iven 25 the trans

power contr ol i i grer?a |on 5t* é%ggg 8t ati%on ar\l/?rﬁjgéglﬁl gl?oweqrua??l% ? the

transm ssion pathfiormatel bt rensnatited, frwm welkghbager séettdront ugving

generating Mei ghtheC=R0td 9N €PRhERK sisnfRr %é@nlnatﬁ@méll@%ftzt shaty, £egbi nes

t he wei ght 30 cfgvrrectlon controJC informatio Q ﬁr ner ted fromthe
p Si ShapoRgr

wei ght corr ect oF FARFTEGHH E¥h At Po tOREDS trol
i nformation trarhsarintsme.cba‘irmn l1besbhsenst atalonsl athe byntm’n@er t hus

generating conpQ$ihe sl 8,98 89%511%0635 0'aé”£95%§e‘dorl1n 3c]$a5 rﬁ £S5t

hard deci sion unit that per orms a hard decl'sion on the value
conposi te transhPs$igd govESBHRE LR ipﬁ’f’*’(?rrrmﬁqrb%r@%n@?é(tléﬁ fridfithe -28
conbi ner, usd ngtaafrﬂsrrrsisst.mxesﬂsmdrvabuetroa sechhitimyal dndedeitsrami ettt hat

performs a har d{ig%%ir n,on hghv% ggﬁ%f t heodg\?%n?uél t5 lr11rta]}nslm ssi on power

control information, usl ng a second res at 1's different
fromthe first tlﬁrf@sﬂfnﬂfd-qml be; tanbeaus®st rigt 3 nEBARNANLGHS igendaIH ¥ t hat

generates first ceariroal d;sﬁpwﬁ&hoatr epresili g acsenbnol pHAldsRf a
power i ncrease, § c%nd control information reﬂese ti ng a control status of
&8Se, T &

a power 10 decr 6 3 Y RBnPPEF 5 AT oh™ F RPFESERT 7 = ToRtr ol
st atus of p?(ﬁ/verbmaltlhlteervmﬂoaaqt@ased on a decision result of the first hard

decision unit and a deci S|19lq<ée§Hgttgfantsl;{g§se§&pdpgggg degitsian unit. This
transm ssi on power. control infornmation deternm ner determ nes that the

control informatPéR Tgeteeh e FREM-PRE @(fnt‘?r}:if ¢hf ot AaPPor &A@ Brois to

be used as the thamssmnrssion poiven pomrerolcdminosrat hHarma td ot ansm ssi on

pover cont ol opgrathan Al 4l NRDLI eyst aAn. A doupehbeve (hendd el

obj ect, the £r esent i nventjon rovi t Fansm ssi on power con
devi ce that?XZonfryl &t radisiissT oﬁhﬁé\%@lh @f a rmbl | e station based on
transm ssi on power cont roIIﬂ_ nf orakeop refansb 14 eto f noMieack gfoddre base 25

stations to thecgplty%“ tlo on én aggglllSSl r{no{.yQW(g? 8Qtr)ésltem|n whi ch
he

each of the bas& stations e ra I'0-connec nobiTe station
suppl i es the nobPk&agtiam on Tm@refaﬁgm 381 s oweanedhsEdlon plawvemt i on t hat

is determ ned b@@ﬁ@ﬁ@l1ﬁéﬁfﬁ@ﬂ§f0ﬁh§|@W@séﬂ%ﬂiﬁVen@§OQ|ahW%j|n claim17.
Thi s transg ﬁower control device in efts ]1; anrsn[jn ;SI on path
qual ity neasure rta SRS SOTRE ARG dfn HE"TFARENCSSISON Pt h bet ween
the nobil e statmey amdleabsh: of whibgbaseostraidtons, thasegeof oams

weighting on the transmission power control

information supplied from each base station to the

mobile station, so that a greater weight is given to

35 the transmission power control information supplied
from a base station having a smaller transmission

loss in the electric wave transmission path to the



35 predeterm ned signal transmtted fromeach of the base stations with a
fixed transm ssion power; a fading condition neasurer that neasures a

f adi ng -29 condition of the nobile station; a fading condition determ ner
that determ nes whether the fading condition of the nobile station neasured
by the fading condition nmeasurer is betterlghan a 5 predeterm ned fading
condition; and a switch controller that validates a first transm ssion
power control information determ ner when the fading condition determ ner
det er mi nes t hat mphé lieadi iyt tomdi thenvefl ahite sbi¢eteratihersby better than

the 10 predeter ?bﬂ%@actqf}fij trbé’ﬂghé‘”@o‘f%'e'c%to%? Go3eLoNd i hFRNSTHSSE PN pover
control informafi on determ ner the fading condition determ ner

det er ni nes t hat ®PAe 3f a:dﬁrh‘br?:]onﬂflt{PBWaoﬁfl%eg%%’F?Eost 5PPON FDSTAR BBt t er
than the predet epmitred oonm:tmomohnblarsresi Ih ttlaaswe sghan cmmmctmrﬁrol
device, the 4i réhn&&%ﬂs"}ﬁd% P%ﬁrd ﬁ%n%ld &%}C’?D@E' ﬁQl%%IE‘L

i ncl udes: a wei ght corrector t at per the t nsm ssion
power control i ﬁPéFﬁ@tﬁWt#%ﬁ%WﬁFé&nf rcdrﬁse%f{:ht(bftbﬁetb‘a‘@é“s?{saﬂ%s to the

20 nobil e stati gBwes0 ddtairal gieabemawaloghtré;ﬁr@weﬂlhg ahe dif@sim ssi on
power control informati 9 transmtted froma se stahr on, _havi a hi gher

quality in the Prames $5i 6h %%‘f’%r Sef:ﬁ?ar?oebr Pst%?f% ERE Rf\?eci ?
corrector thus genératli rig fwrmghtios b@nmtsa)lrﬁ@bﬂdrétomnft@matemhtand a

conbi ner thaj capbiRes itdie Wehghb1ConEechian SONtEL LRboymid Adhat are
generated fromthe weight corrector and correspond to the transm ssr on,

power control |ﬁF8F‘rr§1hieor’f’?Jr%1hEnF?F58cftP5mat% %%sﬁespapﬁoﬁso e 3

conbi ner thus gemenatnirg icomposwée toam&m]s&rmfnmmiooomtrraoismmﬁm@ati on.
This first transpi§si-Qn RVEL g]og sl Nfy @féﬂﬂegeﬁﬁr grl%qr dleg er m nes

whi ch transm ssion power contro or rhatr on Is be use

transm ssi on poWBl ScHRFEIMbpet Al Bﬁwﬁtr wa%%brlferera&tlroan based on the
conposi t e transdeseir@l monede €0k Ak si Itfr@r‘dTB&Hé)ncgﬂﬂEbat Q6 fioraa ¢ hen

conmbi ner. The secaond tra s SSI'?E O‘é‘%rtrol j:contr |nnf %rnréaltato

det ermi ner i ncl 848578 & gt “S8IESs the tTans i s $n power cont rol

i nformation trakembtet erdsefdroans t hlee b&s e nsHts VP thavdmgrt keniirghest quality in

the transm ssi oRnpathhattd ddies o QDEkE%s%tl%téleh pdpe sekeatiren being nade
fromthe transm ssi on .power ormation transmtted fromthe base

stations to the°REBATE Gt 4§ orlheaﬂabtlﬁr? rdisi%sion path quality being
measured by he transm ssilm pathsgquahietne rtelasutleansﬂfhssm@ccpmjvdﬂ

Lransmi ssion powgr oyt 1l d ALOL 1BHI @2 ALervi dier ¢ deherdihes shixeh

transni ssi on power contr ofmation is to be used in a transm ssion
power control oP&F&t iSO heCHBLFPE teiat ifork 1 HAS B3RSt A& 3t ansmi ssi on
power control i pkekealdms sel @@ﬁedowslmaﬂdse sl #cpowerTanathiae dhe

second obj ect, L igsenf, | IVEPELINDEOULes. & JobLLe shallan [hag i g to

be radi o-connec ase statrons in nmuni cati on system and
i ncl udes: &Xi gRaWeZ0 destisaee . t ARd @6@5’%@%|W+%etﬁaﬁ§motﬂ ed fromthe

base stations, aedetlhersebarn@eoﬁéagassalmwmée sbgvabl am Advned HBdh ON
restorer that r stores ovgplfnktran |oln |nforma£ gnfromthe COIHPOSI'[G
ﬁe a a

signal gener at eQ* FFSATHE Sighal €8 base Stations ds

decision value, the above control information
generator may include: a hard decision unit that

30 performs a hard decision on the value of the weight
correction control information that are generated
from the weight corrector and correspond to the
transmission power control information transmitted
from each of the base stations, using a

35 predetermined threshold value; and a selector that
selects one of the hard decision results

corresponding to the transmission power control



25 reception quality calculator that cal cul ates reception quality of the
conposite signal generated fromthe signal conbiner; a transm ssion power
control information generator that generates transm ssion power control
information used for 30 controlling transm ssion power of each of the base
stations, based on the reception quality eabeul ated by the reception
quality calculator; a transm ssion power control information transmtter
that transmts the transm ssion power control information generated 35 from
t he transmni ssi oAngowsa tom roranamditigd dir genthat beseo séadh wis t heobase
stations; and oRg.@f diie t1@psehashen Ao <OMtKol hdew ersdesesibed  -31
above, as clained in claim?24. To achieve the third object, the present
i nvention provi G88Y & R 38 bAMHoRe S Oddmi Yol S MRERSd °4f A BRYDT 1 i ng
transm ssi on podecrefase 5 xomiainati dm dehd ioe bhsedTbon sproedetssIni ned
| nformation 55“PEE'f%QﬁJ&'B@”@éH@Ea‘EB'P'#?n‘@ﬁé@é‘s deyLCeonlthe communi cati on
device performng radio transSm ssion and reception wth the other
comuni cati on déRifeemaid an P3HE et PRg t¥eadshi 3 sE9f1 36 OPowss WLidnt r ol
information thakeilgdt@depselei Bedelhasm ssi on power control operation in
the other communication deyi cg and.is determ ned based on receéotri% si gnal
quality, as clainmed in cl di'in 05 fﬁlsdtransﬁ%Ss}Bn %omer CONtTo }%od
i ncl udes the 15tst @dyeofpr dex v henghshettrnrsnhes tesepover sigrafofual ity
Pﬁs {DGCOWE_1|G)Y\BELnth@s'maacbinr?dﬁ@ﬁQ}n'ﬂ%%teﬁluaﬂtﬂérﬁ’;a ?BQ_séUEQBQrIQH?Wa\?PH&(ij l'ing
e transmi ssi on_power j ncreasin e .transm ssjon_power in accordance
Wi th predet er m RBA 50 S Hot 67T St FEEP MU RSB bR ERe oSt 17 ned

i nformation suppliédor dm tdecdt hendddrmmmi catd ono dB¥héevizshen t he
reception si gnahnﬁ%@'ééé’af;ﬁeﬂﬁ%gf%gﬁ b 1aye. bespoRol-auer tihanf he

predeterm ned quality int uality determning 25 ste%, the transm ssion
power being i ncFEAFST TR HROY PANSATIL VN FRNEFSvaFuEhehRrg5ebser ved at
the time ofi3 heidekerviomt i tie thahBing stsriasis p&se oNcpaweiolcont rol met hod,

when the receptign sianalodualllynat the 30 commulealion deylce, becores
| ower than the pre&e ermned qual i€y, the -t ransni sSSion power of The
communi cat i on déeisée des it @mowdLs| {hiarkc detseni me acvbedivde sdeh t he

predeterm ned chabaGhfrdSstdeSios80andlea%tadd the pPredetandian iy or mati on
supplied 35 fro?ﬁt he ot.her. conmuni cat i gﬁe?ew ce. The transm ssion power of
i

the communi cati 0 S@eVice 1% TRt r 88588 % Fhi & FanheP T ¢8I AT di ngl y,
the transnm&si ohrpoweri ssoimn ol o af ormalt isorrartatol sidévem@tried based on the

reception si gnabqualidor athts fReRe tysed i dhdnl L8NSR 39isQn RAves; sentr ol
operation in the other _ L ,
unit determines that one transmission loss is

smaller than the predetermined transmission loss,
generates control information based on the

25 transmission power control information from the base
station corresponding to the transmission loss
determined to be smaller than the predetermined
transmission loss, when the transmission loss
decision unit determines that two or more

30 transmission losses are smaller than the
predetermined transmission loss, generates control
information based on the transmission power control
information designed to give priority to the
transmission power control information closer to the

35 +transmission power control information representing
a control status of a power decrease among the

transmission power control information transmitted



5 communi cati on device can be received by the other communication device
with an inproved reception quality. As a result, the other comrunication
device can performa transm ssion power control operation based on the
transm ssi on power control 10 information of the inproved quality. The
above reception signal quality is not linm&8d to any particular form as

| ong as representing the reception quality of the signal controlled by and
transmitted fromthe other 15 conmmuni cation device to the conmunication
devi ce. For insfapfetha hasposEprblento AP eHRoR@EREt itén They diwRfo¥ he

signal or the Shbe( Scixgﬁaelmi@gﬂ&ﬁrflerseré%e RIS, NPhER RAWER datdission
representing thﬁ ratio of the signal onents to |ngﬁr&${ence 20 si gnal
8 g i

component s and M8°Se 2S4GO hal Feggt |Wﬁﬁﬁf0?%?50? s of the

i ncrease of thettrrassnission poversmayeheradf smyligpethas Itdrg as the

transni ssi on DO%"ed%Gt%%:n&Q{e@eEPHﬁsln%%ﬁotzhalrbé£‘ &éﬁ@%@t%% ¥hpovel val ue
that 25 is observed at the tine of the determ nation. i nstance, with

the predet er mi né8fORERIB iREFES, opheqﬁwﬁﬁﬁﬁ%%+%ﬁlBBWQPW%%/QRPEﬁ%ﬁualIy
i ncreased, or mayfbemaicreaaseds styapdi 3@ Wi ve® prieriayntievdle and t hen

mi nt ai ned at thea g%‘int aésﬂtc%]r?‘%&w F"ﬁ%ntro%o trPPo:’:rBQE%HhS%'l%’LhePrQV\FJ ﬁi‘é
tenporarily drops durin Fadua i ncreasi hg process be no
probl em as Iongtégnﬁme&%kﬁﬁn@@%?énCQ@ﬁﬁohmﬂnﬁpem@EFOﬂhéamﬁﬂﬂﬁﬁﬁpmg not
smal l er tham thg tbarTYISSd OAROWBE WAl émaaeéﬁeebée&med@ttﬁ@e 35 tine
of the determn tlon .The, redeterninei?ﬁbgornptlon “Wgh from
the other comufiERETET et ROURE FENTE RN Y] ﬁm%§é8n|ﬁ%fq ?ﬁﬁ si on
power control ofe&patitdre dfasdestationiscatdasorrdeimed iy wdtein nized to any

particul ar fOf”Eh%%|ﬂ¥Hh§ﬁ&§§§oh”£9%@¥'éHhﬂébir§H§HERBQQJHW”“the ot her
communi cati on device as information t be used in a gransn155|on gomer

control operati8f SFWHﬁ?%dW%EﬁF@éPFSn dd'e FoP F RSt andd O et 10
predeterm red | ghaematieah fueym beher ansartirssi dm powes t tont gelndmd oy mat s on

generated based, gnth sreeoceepé'%eq'ﬂ?ghts% %‘;1 3! é‘@érf £amthg 10

conmmuni cati on devzes t i's measure communi cat'i on devi ce,
information as ﬁﬁfpﬁ@%ﬁaﬂﬁn4%naqEéPPﬁWHﬁS%P%l@%%ﬁrfF@ﬁﬁ#ﬁé—connunlcatlon

device that is ap@&@wm$ﬂnhﬁh@h@tﬁ@blqgmagvfé@|on device, or the like. 15
In a case where the connuqﬁcatlon deV|ﬁe 3%? smts, su%h transnlsS|o power

control information to the dthePEEFmiiCcatioh d¥Ri 86t hat Sa ettt Fon
signal qualddy ¥alvestdmpy cabhespaovadgst areuqu'zssr@nssugnapoqaml |ctq/nt/a¢he

the reception 28eqyald tohLan-Her 883k ¥ AelS(H NEdh HBwKeWofy tidis; 14 he
above quality de ermnlgg1 i ncl yde the steg of deternlnlng whet her
the reception sF%ﬁ&PQ$J %?SV%TU TRRSMSSHR FHAYFEr CPREFOF first

t hreshol d val uejindsrolagiined tmnacsaimt2d. Hbfrem ¢deh 265fr cbeptagre si gnal
quality val ue i§tdeligh Q%j Epehﬁxsl@ecem%ﬁm{lﬁa Lhagpihe first threshold

value in the first thres val ue determning step, the reception signal
qual ity is et eFﬁi“ﬁ‘él@ltC@trﬂeRﬁe HEEHRP PW%%@%% PEedbrelfisfed quality

in the stations to be radio-connected to the mobile station
supplies the mobile station the transmission power
control information that is determined based on
reception signal quality, as claimed in claim 13.

30 This transmission power control device includes: a
transmission loss calculator that calculates a
transmission loss in the electric wave transmission
path between the mobile station and each of the base
stations, based on a predetermined signal

35 transmitted from each of the base stations with a
fixed transmission power; a fading condition
measurer that measures a fading condition of the



30 quality determ ning step. Fromthe sane point of view as the above, the
quality determning step may include the steps of: calculating a difference
val ue by subtracting the reception signal quality value fromthe target 35
reception signal quality value; and determ ning whether the difference

val ue obtained in the difference value cal@udlating step is equal to or

-34 greater than a second threshold value, as clained in claim27. Wen the
difference value is determined to be equal to or greater than the second

t hreshol d val ueMcRitlife Serbhent hredReidw Bard Het epnidsiteysitngs Bhahe

reception si gnahe@t@lﬂltryeé syHetgeR red tﬂ&&ﬁ\’& BesaAR il s than the
predeterm ned quality in the quallt%Fdet | ng In a case where the

communi cati on d&VPce % raTteE LEeR fﬁgﬁgﬁ ESMIFan
information to weasotdeer n@dhenteatm@mnﬂaﬂpxedGEErmlnedemnnﬁn51@ma

qual ity valup aReoaches: &k acgRtoeaeh! ians S anel aguald ty salye that is

controlled in accordance wth a eterm ned paraneter, fromt sane
poi nt of V|em1a§rﬁﬁémﬁﬁﬁ&9ntR%WSEaFPPF?E§(ﬁﬂ P FRALAGT S C8F SRIYLH9E | ude t he
steps of: deterwmamngnﬂmﬁ@@ingheohdaembnnuét@ﬂmhnquawdnenmﬂnﬁshaﬁat

becones smal | er a figs I d v e; i dlffe
val ue by subtrac%?n§i§1ﬂé éoﬁ@?%%ggl éé%ﬂé 8$LE ska%%wnn%%e %ggégt 20
reception S|gnaﬁhé@mﬁh%/R@@@@teéﬁéHG@t@Mﬁdﬁ?@PmMeﬁhérWﬂ#@@ﬁﬁq%r@nce

val ue obt aimed b@cha(Hﬁéﬁ%ﬁﬂ§§lba|@%wéﬁ(éﬂﬁﬁtﬁg sheprinu el to or
greater than a ﬁe ond .t hreshol d ég ue, g?s clagggd in _claim28. Wen the
% 2 &

reception si gnaPSFEAMRF Yt el 0% T b RBy S k&S Sal | er t han
the first thresﬁ@h@nmﬂnﬂsithahetherfﬁdﬂugxﬁmmdlVabueodewmﬁnmnbmﬂetep, or

when the difference (A s i2odeperibned g bey eayaLakg o grspter than the

second threshold value in the second threshold val ue 30 eternlnlng st ep,
the reception sFQHQlPﬁ&ﬂ1tyI?stHéFeFﬁ%ﬂiT%%ﬁ%%Hep8§€6n§qqﬁﬁ9 than the
pr edet er m ried qdaMﬂqeirtH@efQuatltyad@hmynrnmgpswep cbe: yerledet er mi ned

par amet er, baseqn%r%?a%’%dﬁhdéjégr&%%%t %&qpééé).“ gigg?tlgﬁlg:u?b :tﬁfe &Pe s

controlled, is not Tim to an gartlc orm “and’ ove ructure
is valid when tﬁéaﬁaﬂﬁﬁform%Swﬁég BENEN o3 gres EH@PFW&SWQQREH%met a

fixed val ue but cantaidiabler yahseibRat redrdngs: téd hr bR eartr lr opeg ati on.
For Instance, tfe predet ey neg, PRLATRLSS: /I, PE. 1B CLLOL A, 1N the
20 greater weight is given to the transmission power
control information transmitted from a base station
having a smaller transmission loss in the electric
wave transmission path to the mobile station, the
weight corrector thus generating weight correction
25 control information; and a combiner that combines
the weight correction control information that are
generated from the weight corrector and correspond
to the transmission power control information
transmitted from the base stations, the combiner
30 thus generating composite transmission power control
information. This first transmission power control
information determiner determines which transmission
power control information is to be used in a
transmission power control operation at the mobile
35 station, based on the composite transmission power
control information generated from the combiner.

The second transmission power control information



5 information contained in reception signals received by the conmmunication
devi ce. The above autononous control step may include the steps of:
generating such autononmous transm ssion power control information as to 10
i ncrease the transm ssion power in accordance with the predeterm ned
characteristics; and switching control operations froma transm ssion power
control operation based on transm ssion power control information supplied
fromthe other conmunication 15 device to a transm ssion power control

oper ati on baseddertetive gl ohAbugd esr an$ifilsst onr pohet e6dacdls itwior mati on

when the recept k@R nynGnal i Sabbi¥ri SoheleyIM NegotRahave hecaimioves than
the predetermn in the

d quality val i determnin step, as clainmed in
Cl'ai m 29. Tt 1 5 Frghe IRt 8l BERL Ires ARG ChRE. SeddERn & hat ¢ he
transm ssi on powernissnitasiecessassl ¥ ni ndreasissc tw L howh vanyt danEmoveseot | n
the receptiag Sgg%'h AL Ymod BEEELG 1 d ,t@§e2§eiééf&$_®ns%é%l%ggoﬁ’l‘§&e
control nethod the present Invention, the autononous control Step nay
i ncl ude the stepgo8f thfetefdd AT AGSHRS MY S tFARERP s &t IR hcr ease
anmount has reachkednanfireged ef fbnedhambaie itd €ibhe tharE el powner s
being 30 i nor eaged Jin accopdance whin the predel spm ped charagl g sti s,
and stoppi ng the "autononous ton Fol ot i'ncreasing the“{'Fansm ssi on power in
accor dance wi t hinge mprddarerdehednéngracteydwnines whéght e ansmisss s8hon
power increase agReH don@ed er theredmhe i3 hayver s epehgdeliha predet er m ned
amount in the determning step, as clained in claim30. To achieve the
third object, thé&3p® Lon _BEWERY GNP praRFHRET 80t AdndhiS 1Y bower
control devi ce shatticont rmd sedr ansirhesitora mrowes s Dbnapogerumiccatt@h devi ce
based on predetgﬁ@b@ﬁgg{g@rggigg@eagg@igﬁ%fg@féggggher comuni cation 5

devi ce, the conmuni cation device performng radi o, transm ssion and
reception with the other cbmtfcabrys JSATE ahelPRaROMST: iGR) ¥ F2hsni ssi on
power contrid i okoriret, avhémathées fhdibe usatiitiant 6@N%HeS Syl poOWer

control operatigy.ithe other 10 eaIpuncall o0 dext6e,and ds, flat p0 ned
ased on reception signal qualrty, "as clali in-clarm3I. Thi's
transm ssi on poWed cdoritiatseys teni ReWedes ot yoal L oderdrimimerh @ ihd

determ nes whet per uishe) racept £ pAnsngRal U dvh¢r Nasnbesam vt dhanta 15
t hat increases the

predeterm ned quality; .and an_ autonqQnous controlle
transni ssi on po&gﬁ Wﬁﬂﬁg%%rﬁgﬁgéoﬁﬁﬁﬁ ST T heB2 ERbr &8t St cs,
regardl ess f t heapsedetsiron nkds &ntbarmataamn sappl v edepremearties otther

communi cation dewhedt Wieh dhecguabhby 20 delerd peEndeligligiesdfat the
reception S|gnaheguallty has becone | ower redetermned quality,

t han the d
the transni ssi oRSFHRED ATy ?ﬁ%?e§§é&HQQNﬁQ$et??aﬁ@ﬁ?&?iéﬁﬁiﬁﬁﬁ'v%Pue
that 1 s observedeafl tase di nehef tthesdétserimmaiowar 26nTa@odchi eve the fourth

obj ect, the presanb ianid on. phoyh des gabkan dewiae thal

includes: a transm ssion power control information transmtter
performs raf o thandaisions kbl PBcepPPorthf tathmbt herdeomhad cHte on
devi ce, and fading condition of the mobile station is not better

than the predetermined condition, which transmission
power control information should be used in a
transmission power control operation at the mobile

30 station is determined based on the transmission
power control information transmitted from the base
station having the smallest transmission loss in the
electric wave transmission path to the mobile
station. Accordingly, the transmission power

35 control information transmitted from a base station
having the electric wave transmission path in poor

condition 1s not taken into consideration in the



30 transmts transm ssion power control information that is determ ned
based on reception signal quality and is to be used in a transm ssion power
control operation in the other communication device; a controller that
controls transm ssion power based on 35 predeterm ned information supplied
fromthe other conmunication device; and adg-of the transm ssion power
control devices of clains 31 through 36, as -37 clained in claim37. To
achieve the fifth object, the present invention provides a transm ssion
power control nEERE® S Qﬁwﬁ?BPthglpﬂamhﬁ%%l%ﬁab§WéﬁSGpWaRﬁﬁﬁ#e 5
station in a rmabmmrrrﬂm&am@moay%m@nm whi Ghelilr ARSEH SHMHEWPONELon

trol f t t t, t,r.ol t t
The. mobi | 6 St at PORSS AEHeRT | P FE0  nce SUACRORS &Ad Sthal

transm ssi on and recepti onTaracheéeiver rbe 10 et wekhethe dse psrtwemm and
the nobile sfat 'ﬁ%tnocleog& af’uk%ﬁe?:w%wr&ezs?‘té OE‘raHgfn%%l'o@I Ydyptson data

transm ssion is started between base station and the nobile station, as
clainmed in clai ﬁo@@rOﬁhl%eY:I'%ﬁsﬁf‘é‘& GRDGIRErS cCoRtPBPLAELIRGd RIME TdRE R he
step 15 of autonemiusd ystcontenl basgdt rcmns:mass;rmﬂs poeer pooemereaseofrom an

initial value i qn%%aq?lngg MEH Eeeq%tderf{‘gl e ggﬁlr ggt %hl(?st L£Ss regar dl ess

of the transm sSion power ontro nfor ransmtte romt he base
station, after §§taé'—t§-qubﬁhliiﬁ@ phespabAdenistat o aint RemMabiliee station with

respect to @ si g@ﬁllmufrleiH‘@:t"@nbQ?Qtéhatllnomhldh t&h8nt ban&mcassaame power
control nethod, V\:h% nal transm.ssion and r cegtl n arg}011 erf or

bet ween the bas& &ttt TP EhE 2GRSO ST o eshSt fon
synchroni zati on,sutp@dniersan@me sspbalpowdr Hin ntheasednbmgmstie: ipwwénl val ue

in accordance w.ih ke pfﬁﬁ@l«ﬁéﬁheﬁd +HRar acd e&é@ékﬁ‘ineﬁe%rscgcﬁsosn of the
transni ssion power control Informatign transmifed fromthe base station,

bef ore i nf or mat &G SPHIPLB0S 1FBASNAYSLdTY s &% af t 2EMBEt wlerF 1" nbbi | e
station and. 3 heThdse ts:taatsmnssEvenploMetrhe:drrmln dsvvapepdwerl wied r 0

{ nformation transulidad {7 om bhenbase 1Stal im Lepresents adAnidinepgase

of transm ssion power, pre term ned characteristics are
det ermi ned on t A& addrioi tQ%nt‘fiﬁaFréyﬁé‘Hrscﬁﬂ%tP%)ﬁhl begyesnl idifedioibn early

stage, regardl egga0fi dheind -S8chr afS HiheS iKH kL POYES t EORALN, OlbdgdDrdmt 4 on, and
that a nore effici t transmni ssmnﬁgomer cont rol oEeratlon i s perforned.

Unl ess the tran8h |oenrr?)lo§’7\‘fé? BadBAes TEAME handt A&l /WS t he

predeterm il base stations with a fixed transmission power, the
gquality of the transmission path being to be used
for determining to which base station the mobile
station is to be radio-connected; and a transmission
power control information determiner that determines
25 which transmission power control information is to
be used in a transmission power control operation at
the mobile station, based on the transmission power
control information transmitted from each of the
base stations to the mobile station and the gquality
30 of the transmission path between the mobile station
and each of the base stations measured by the
transmission path quality measurer.
In this transmission power control device,
which transmission power control information should
35 be used in a transmission power control operation at
the mobile station is determined based on the
transmission path quality that accurately represents



5 characteristics can be arbitrarily set fromthe above point of view For

i nstance, the predeterm ned characteristics may represent a situation in
whi ch the transmi ssion power is gradually increased, or a situation in

whi ch the 10 transm ssion power is increased stepwi se up to a certain val ue
and then mai ntained at the certain val ue. -ka-the transm ssi on power control
nmet hod of the present invention, the autononous control 15 step may i ncl ude
the step of controlling transm ssion power to increase in accordance with
gentler variati shecikargtie¥orsi e§ than ad@gdarionvenar Aseasinity Cobf

transm ssion popernctldedehagedaer thentignsahaskae pRwWAN control
information 20 transm tted fromthe base station, as ¢lained in claim40.

It is more pref &850 3 YEhit AEnSM &%ntﬁﬁv\ﬁ?‘léﬁﬁf’rnolpod‘ﬁerr ations
pronptly at thecbnreodf :s:tf)q»pmmglbhettrraarwm‘stse@nfpomeeammthaﬂe 25

operati on ofs {neaULoHoNYS. LONKERL 18t QR ThEK ef OF B :hlienlsanS el on pouer

control nethod of the resent invention her i nclude t'he steps of:
det ermi ni ng V\hetZIHérllﬁrYedéﬁ ek e nééaééﬂdlstsllcﬂfs RaFh sPepprRg (e thamshessi on
p?vver cgntrol Opela&tlloﬁﬂ aQ‘fd3@a&hebaubO%QjﬂﬂJJSom?Qﬂ%ﬁ@iﬁréﬁeﬁnarﬁéaébéxfféEdl
after the trans 0 on ration nQnouy ntro
step is startedrqIai 5 V@r%glngéeke?%eer?gdf?ﬂaé) % %lrggg%t g:r m‘%é o
conditions are bélslesfslteﬂ'—#@flthbeampbﬁém)lﬁstac@ﬁm o$h§t-1é§ dendiad iomr 35

det er mi ni ng st eponp@dtcdt NY Aé@8§ah§$_ﬁl ROVET s €PN £ Q- cORET a:trié)ns fromthe

transni ssi on power control operation of 't t pnomous gontr.ol
-39 a tralnsm gs\‘e‘eﬁnﬁ%s%%rhfP%Ve%p&Q&q éﬂ bcg‘:léj‘éﬂc‘éncgﬁe Er SR 55 ?g‘ﬁépower

control information transmi¢etdrénemitslsa drager st afuen i tygs meaaumedi n cl ai m
41. By this ”aﬁé@e%ﬁ 3{1 aDOg!\Pé £0B R JBtQeh 4 P EEQHEFH‘&%‘&P foyer control

operations are SWtc £7 oM THe (T Anam Soi on power - eentrdl operati on of
t he aut ononpus E8ftr A25] ep 2Bl PReVErEndnifisimh PHARFMESFEOR RPER At i on
based on thestraasimmsdms@owetheoaﬁmlamde‘ aidt tee Fransw tdeath i Demt he

base 10 stationy, g’@:%% tﬁ@%&*}?i%ms% G 44 ODS AT §a331 9T edy, The

predet erm ned conditions for s FAnsnT SS1 on o powsr cont T ol
oper ati on of thénéutl@nmsl%fbhtﬁél t@t éﬂerrﬁ%FIb*él%@héFt |fQFf§1 ot 1Pt JC%IFQlS be

determined at the ﬁ'éb.ln'ge Lssr.@alparrag%@hﬁ&ﬁl t&f PR Bk g@steresriﬁamiéﬁd from
rm ne

t he base station itions.that can bhe de th

station based oﬁhl n %r?gt‘? o%t?féﬁgnﬁst Z"(? ?’r%nﬁ‘ﬁjeoﬁﬁggn&c&t dgn Tn t he
former case&0 t hénsttemad m g tanpbeseéddid ytadetee nthedt riheméfssyimnin t he
transm ssion powek sGant rgle MELBOGbnt e SPALLABVERLLRA difi, Gyt onomous

control stop conditiqn deternminihg step may inclu e steps o
det er ni ni ng whefh8Pad 25 pritictePhiRed FHeriVy Tt FhR RA9PFds<&T since a
start of the transeirfsmm@owelusonbicle gpevet iovatdd theceptdrommaENRpNt ol

step; and deter leﬂqetdﬁq;§§g§ gﬁegﬁge er&?%eclquﬁé%ogéggrq satisfied when

the predetermned period of tinge has I nce t start of the
transmi ssi G power controlTopR¢at FBA (’51het Hel it oMRnBas  cSher BITSTIPL as
clainmed in clai mé42ntlind heldatpesvease, a herdrospistabhobower control

device that controls transmission power of a mobile
station based on a soft decision value of
transmission power control information transmitted

30 from each of the base stations to the mobile station
in a mobile communication system in which each of
the base stations to be radio-connected to the
mobile station supplies the mobile station the
transmission power control information that can

35 contain a first value representing a control status
of a power increase and a second value representing

a control status of a power decrease that are



transmts predeterm ned transm ssion power control information until
synchroni zation is established at 35 the base station, and transmts

cl osed-1 oop transm ssion power control information determ ned based on
reception quality of a signal transmtted -40 fromthe nobile station
after synchronization is established at theSbase station based on the
signal fromthe nobile station. In this case, the autononous control stop
condition determning step 5 may include the step of determ ning whether
t he transm ssi oAepewart thasednpar FRCERT 1TanshPRaédIvedhthe dase

stati on has beenigwrlehed f&omhhespr ed@h@ mﬂ&ds&iaai%wo%ﬂoower control
information to the cl ase -Ioog fra igessmn ovver control 10 .inf orﬂg{:ion,
t

as claimed in cFRPMA3. IRMENCFLTE Ermhed FRSThESE8Rt PG St bty on
swi tch det erni nimegsstrepr ttiat theatnarsnitdsd apupbiey obéntthel i nformation

transmitted §rombhediase siaphon Batvaeen sl tebsd br amuthe pradet er i ned

transm ssion 15 power control rmation to the ¢ ose transm ssi on
power control iGB6PM&G dheibafe géRédRinFed RIBEAt AR PBr @&@@%&ﬁwe
conditions are sagnsfli etbaddmi beepr edeherdgddred £ r 8REMbaSIe0 taoiRin L0

control |nformat| tr t romthe base stati i_.s . not_ pr.oper|l
recei ved at the" ELI afgltx C|t101§ga tReFE 5™ e ossllE bi ?lg at ﬁé:tanﬁ?“ el
transm ssi on poW@Werorﬂquﬁr¢hf bnﬁam@ﬁltqrarﬂseﬁﬁreunﬁromhtaﬁe dsdsermsingfon

m ght be wrangl Wh&%ogﬂlazr@ﬁn%s%nt B@w%IIOS;QQT’i@@P LhaBSHa%Sian POVes
control information. To reduce this,possibili t he _aut ononous_contr ol

stop condition 88t &3@chiily %t%ﬁaﬂﬁ?lﬁﬁéloﬁﬁeoqvh fs?%ﬂt&o dEPSA T HY Phet her
a predet er mi nedtper mpd idfe t$ pethas, phssed simceha 80fst detcigfidrhevalue

Lransmi ssion power LGNt 0l AREEBELAN AL dihe. A POMRHE ScaRliln Step, as

claimed in claim44. VWen 1t 1s determned in the start timng determning
step that the pFéddseimiRd pePFogash Plfné'-hfﬁasb%%gséaaécllﬁ@é the SHart of
t he transmissi onoB3 lpoweta €06h r @hdoperatgual vy t e ankonammusnicoiswl st ep,

the cont ol i nf gLuRl i syl ol A6t SEMLAING SLEDL 8 6BLLI e Pl  -41 By

this transnission power con ransm ssi on “power control
i nf or mati on t r aRSRiitleed tabhe R hBepasE sk & ghe stﬁétlswiéﬁglo)ﬂ REoYni zed as.

the cl osed-| 0opgheANTY SEEHEPOWET In this transmission power

control device, the transmission power control

20 information determiner includes: a weight corrector
that performs weighting on the soft decision value
of the transmission power control information
transmitted from each of the base stations to the
mobile station, so that a greater weight is given to

25 the transmission power control information of a base
station having a higher quality in the transmission
path to the mobile station, the weight corrector
thus generating weight correction control
information; a combiner that combines the weight

30 correction control information that are generated
from the weight corrector and correspond to the
transmission power control information transmitted
from the base stations, the combiner thus generating
composite transmission power control information;

35 and a hard decision unit that performs a hard
decision on the value of the composite transmission

power control information generated from the



5 control information at |east in the above predeterm ned period of tine
froma start of the transm ssion power control operation of the autononous
control step. To achieve the fifth object, the present 10 invention

provi des a transm ssion power control nethod of controlling transm ssion
power of a nobile station in a nobile conmrisi-cati on systemin which
transm ssion power control information to be used in a transm ssion power
control operation at the nobile 15 station is transmtted froma base
station, and si gesbinahsmsingnaand resdeptd orehve peeftorimed lsesgsveehot he

base station anthehqlm |\¢a§&§t b9nat%&ﬁ@@frﬁbnéanﬁﬁb‘&@hzaﬁﬂ&m thefore
informati on data .transms nlaigstart tvveent e base station and 20

the nobile statFgrdEs @ ‘l“?‘re KeEPai e45 “ﬁﬁ sV 4fs APSsi T ptuerCont r ol
met hod i ncl udes vielleiesttem of cennbeokbnng itreahsim sshentpewsm ilkasiesh on gentl e
transm ssion po%ﬁﬂe%o@cfrpéréi‘f gﬁ%&h%’%ltoﬁ?ttféngxﬁ&%@d Q] NEI Haseet he

transm ssi on power accor dance gentler variation characteristics
than variation &h&r z?@t% i SEREEOBE -t r IRIA SIS PORBECBOROT ST PHEERH on
t he transm sSi OAnFRWala €15 r @bt & Phah@at idat d fransast wkd chr apdden beseon

stati on, after géncryonlrggéfnlwfgg %t?'ih naj[ f{gn%ghgslg%s% statl on 30 is

est abl i shed at e m)bl ation ransni Ssi on ovver contr ol
met hod, a transHasison Polen @@w@ropom@bmﬁmfseqnoﬁtt Hhgemb ke

transm ssi o powextGHH F WasdfosABEHEN r@anerated PRsedael a4 afgM ssion
power control 35 |nformat| n, tr nsmtted fromthe ba%g statlon is performed
ed&5t

at the nobile station, e sPBRYP TrANSHESET bt ahid Lo are
per formed bet webe tiween thﬂ@ hakselst attiadrni cancanndeeavbi besst atticoniew as to

establish synch i o] i I r sion is started
y Fn%%s%aztécPrba?é’% 5ﬁeltg g&{dé’@eﬂﬁlﬁea @E%rﬁ‘a%

bet ween the nobile station_an ation. Even if the transm ssion 5
power control i &FEMTaRY e r GRSHI ?Pé@ HEGR ther bhoe ¥iadhi én figtdsents a
rapi d incresse efanisaisys sen opopewe&,s tnfee tIﬁﬁSﬂédStOﬂah@V\@i’aﬁildIhBaﬂDbl | e

station can be ¢antrol] dlt gard1 tiqn G {g{ll?gltﬁs that. .are gentler
c

than the variation c¢hara tcs™To represen ed b Farism ssi on power
cont r ol |nforrratfﬁ@r#etsr%ﬁﬁn'@Iﬂ%dCPPémttll?élsoa%léC%t@@| 6he e tgerie eand

transni ssi on powre I 10 ¢@ﬁ@iﬁabhonbeltsver&t thel hepille abatiadd i gnbar
form as long as %tn%dgtferperat ed bg dont eﬁrtransn}:’ssmn 15 power contr ol
i nformation trafi§f DPERE BAEE 1M1 o OFol PPHEP&Sce, Tt e gent | er
transm ssi &0 powes sddrite ato ' usé ot mahisori s hel genesat atlebasarkmwni on

| nformation thay e pafd |Gl vp exhEaekad o0 140a i RS ALESpfh poyer cont 1 ol
information transmtte fromt base station, or may he generated based

on the average PRSP d?\ro’f*h? angﬁ'ﬁtl"d:r? TieeEl 8REAFRe® BV diRATE ng t he
transm ssion popewecontatio i htbe maecep ttircanssiNR pdméaemricle Heased séat i on.

It is nore pref ‘%@ngeretd)e*ég‘fﬁl?ﬁeaf’ tpansni ssion power control operations

pronptly at the ti of st g Re transm ssi on power control operation
of the gentd® transni ssi onT?)o*Wé 1gYRt e stiepst TPRI 8F6re tNEN@%93#R i ssi on
power control rrehh@damfoﬁ heu ptesenp rioRieris an ﬂﬁa{nﬁm&bhebm @ﬂiwwbe 30 the

steps of i determnivg el DEL. Predet ecained £ondliLans.fan Slopelngethe

transm ssi on power COI’I era 1on O ransms I on power
control step ar@omtluesfawtlcamtl@asweomr @nSﬂ’ﬁ%@@ﬁCPéW@iﬂ cY@rimeolofcmer ation

of the gentle traR$WSHY P bon power control information transmitted

30 from each of the base stations to the mobile station
in a mobile communication system in which each of
the base stations to be radio-connected to the
mobile station supplies the mobile station the
transmission power control information that can

35 contain a first value representing a control status
of a power increase and a second value representing
a control status of a power decrease that are



35 power control step is started; and, when it is determ ned that the
predeterm ned conditions are satisfied in the gentle transm ssion power
cont rol -43 stop condition determ ning step, switching transm ssion power
control operations fromthe transm ssion power control operation of the
gentle transm ssion power control step to-&7transm ssion 5 power control
operation based on the transm ssion power control information transmtted
fromthe base station, as clained in claim46. To achieve the fifth object,
the present i nveéstiegmimad Hezspdoondescentiamsnd 5gneh Aowerl 0 cdntr ol

device that contnalisdd ansnd sgianipoverrigafs atmbszh@sgtl@w Pdbwdr a nobile
communi cati on s%]stgglm i nd%,hl ch tran m ssion power control i nfquatngn to be

used in a trans C%oﬁPF d55er &t | o RET R LB St RIF OhtY s
transmtted fromeashaser 1‘5hastamea|aprarsd tdigmahal i apsoifssihen and reception

are performeg b‘%tr ?‘:-r?ﬂl c?xg ﬁaﬁhah'e Deand e goRLhe statdigh, ta, gstablish

synchr oni zat on, ore ta transmssion i s started between
the base stati oﬁaé:rl?d Otthet%bbiiéesﬁéﬁltd@nsas Rayededni @ Predefishmimedhi s

transm ssion pogegneantidinsievteed Fglordes@n ot oRenBUsCcAdlides t hat
controls transm s? L on pover tgféggr ease fram an. i ni hl aI aI ue in accor dance

. missSiorn ower ransmissil
with predeterm né cRardcteristics reg SrdfessTof © faransm ssi'on” power

control 25 i nfopeateirorr aranshi !-tléérfnla@mqmei@'a%@“@sl’-aﬁ thatafdedrermines

synchroni zatd onyiildh a 98l s 5L em fae:eaascearsﬁﬁél ONnied resitald sfwd: gt the
nobil e station. To achjeve the fifth ohjec t he invention als

resen
provi des a tranSfi &S Hbvx%rtﬁ?)ﬁtspélssgt?rﬂé?ﬁ"é%rtﬁaf‘ c8 troéﬂesraﬁja?l%n‘?*ém on
power of a nobi ltéestratkiolre | sitat robi, | das@Evnom calteé onofystemiisiovhi chlue

transm ssion pogwer %”t{PAn%r{?]{QE%B' ?%wteor e MSEG) | Bng ol kAN sSi on power

control operation at e station i's transnitted froma base station,
and 35 signal t &R R ahBoRegasti &f difee perser Atd thONRed? t Hee base
station and 3 hemgbhillee siotion &adeshabldusl SynchHE obheattiramsnhied ©f €n

i nfornmati on dat Ath %4éreaé1§n]a§gho Ifl schsetsggats?% Q@%Wﬁ?gﬂ tg%db%she station and

the nobile statfon, as claine ransm $sion power control
devi ce i ncl udesmabgéml%tqta%@nmggrs@rreﬁom Tont EppREmisRAOTCAREDI S 5

transmi ssion po ralh&%ﬁdn@éls@ﬁekl e tzhartslrmswéhmm@él@@ntﬁoadeﬂ nformati on
that is designe i trangF Sﬁ ovver in accor ancec[wlth gentler
e eat

vari ation char aé’f’élr & Yhah v &fasfsalc?%rng’%s <5 smi ssi on

power contrd}| ednformation determiner includes: a weight corrector

that performs weighting on the soft decision value
of the transmission power control information
transmitted from each of the base stations to the
mobile station, so that a greater weight is given to

25 the transmission power control information of a base
station having a higher quality in the transmission
path to the mobile station, the weight corrector
thus generating weight correction control
information; a combiner that combines the weight

30 correction control information that are generated
from the welight corrector and correspond to the
transmission power control information transmitted
from the base stations, the combiner thus generating
composite transmission power control information; a

35 first hard decision unit that performs a hard
decision on the value of the composite transmission

power control information generated from the



10 based on the transm ssion power control information transmtted fromthe
base station, after synchronization with a signal fromthe base station is
established at the nobile station. To achieve the sixth object, the present
15 invention provides a nobile station that includes a transm ssion power
control device that controls transm ssi on—-aéwer when signals are
transmtted to and froma base station so as to establish synchronization
before information data is sent to 20 the base station that transmts
transm ssi on po@embdaety ol us her frafias tt loee wikeldi Hadueraksiess®m®h powner
control operati ﬁ@.:rda%ecdlaéf@z‘ij hﬂlel @mtS%;eﬂfbﬁrmé saMBbirke eiatd an  &he
transm ssi on po jce i ncl ud(;:r é;r[ ononmpus controller that 25
© %?1“

controls trans %gl a’r‘? %? ?nEP@Qé’élf ?Im'FFéPn\/QOlYG i n accordance
wi th predet erm ned tetwdr auotﬁcprlsata:sn r egamgt esssefonte thramsdrolssionl pewer

control infaf rrattthQ trsa%lnfféﬁgnf:r@%hh%h@sﬁééét LRPesBlLGY value;

synchroni zation wwth a sig from3 base station is established at

the nobile statP8f. aT&%{bW%%elPﬁ@rglﬁ%thfbbi%%raFﬁé presetenaware s on

further provi dE$l&slﬂ)b:|drﬁtJS(§Bt !.Qﬂo'frfihattlloﬁﬂn&tﬁﬁeﬁehtaﬂgmassjoﬁi’twl/\er

control device that 35 Kty ;é)é%e% teLx m SSi on power E 5| g_nal S are
af’i’o ?aﬁ i's

stat rease, econ
transmtted to an& furoma N so as to es h synchronl zation

bef ore i nf or mat iododatesian reggesenting tthechakeo st athdmst It a reeweatt s

transm ssi o poﬁ@'&:r%%r.‘sté 0|o1l' nlei.ErBt em th® lb%.ﬂﬁ@ﬂméﬂlant r}:@i‘ﬁr@ssesd’@ﬂn%power
control operation, as clai i on

transmi ssion 5 PoRER ot r%‘fa‘a‘é\% 85 Pﬁ&ﬁfdé@%‘@%ﬂ??@et’riﬁsﬂﬁ S pover
cor _troller thatlecdamtirgl sceasahsnp§sitbe Fowest based dacgenne urriansamdsi on

pover control igf auuatd i, thag i s Q%S'tgl'?ee%é@oﬁ@”ﬁéi?h LRSS oy pover in

accordance wt h entler varjation 10 characteristics than variation
charact eri sti cs THf St rtHAHIRST BhOPoRRWeCoRIBI TR bRERIMEF1OFe t ransni ssion
power contrid i ﬂémrermtmmr tdabspnihed fuharm tdtee basetsbat iiafomifd€ion

synchroni zat | g aq:e<{ ghaly fLom Lhe Hase s&?&%ﬂgtkg oo e%be'ﬂasthef’ ﬁé the

15 robile statig her ~"ob ects feat ures ges o
present inventi @ﬁ Wel [usRd ong ﬁetésﬂém&ﬂsﬁ%r@@ﬂérf @pm\mig descri ption,

with 20 referen@ﬁfb&ﬂdtei&ccpﬂpanﬂagselﬁmlm p &k EFcBRSERIIPTI ON OF THE
DRAWNGS FIG 2 il s%rates a_s9 E;dov process in a nobile

communi cation sy EFE it h 2*§° rarf ?1 power control nethod in
accordance i th the preserfoiagkhtiven tihe afm)tts‘edcbﬁ:ecit 2tihe pudoEkt di agram

illustrating anlﬁ%%ﬁwl%ﬁtéy% U%?ogfld%s”%b'ﬂféﬁrﬁ‘léQﬂoﬂnp‘éﬁ'e&h d4@psFl ssion
power control i s eer or med

l1ce that gontrols transmission power of a mobile

station based on transmission power control
information transmitted from each of the base

25 stations to the mobile station in a mobile
communication system in which each of the base
stations to be radio-connected to the mobile station
supplies the mobile station the transmission power
control information that is determined based on

30 reception signal quality, as claimed in claim 17.
This transmission power control device includes: a
transmission path quality measurer that measures the
gquality of the transmission path between the mobile
station and each of the base stations, based on a

35 predetermined signal transmitted from each of the
base stations with a fixed transmission power; a

fading condition measurer that measures a fading



30 transm ssion power control nethod that is an enbodi mrent of the present
invention; FIG 3 is a block diagramillustrating a first exanple structure
of the transm ssion power control signal determ ner of the nobile station
35 shown in FIG 2; FIG 4 is a block diagramillustrating an exanple

structure of a hard decision unit; -46 F2G6- 5 illustrates an exanpl e of
operation logic in the operation unit shown in FIG 4; FIG 6 is a block
diagramillustrating a second exanple structure of the transm ssion power 5

control signal dengkifiimer of the mobille sttatbimshawiaiddnkl GordiF R 7 is
a bl ock diagr a”b'e't'eli%ﬂr?éf Ngnatt Hb%@&?&m &~§éEH§EUEﬁeOffatcﬁen§ ransm ssi on

power control si det er | e, station 10 showmn in FIG 2;
e 8 e bl oG T | ERE: BEPRG h e 130 CRBRBIE 6k R TS of 1 he
transm ssi on pO\f/aldmng‘ltch)‘td:Sthal meatserma mei s okbetherrrmblalne astation shown in

FIG 2; 15 HG %e'd%t?emﬂ?é(ddfgﬁﬁﬂ@ 'c,]ol tgﬂgﬁngaﬁdf | e structure

f
of the transm sSion power contro et'erm ner ? the nobi l e station
shown in FIG 2COoPRtEolRs sthap Bé}%l&llaa*gﬁsarﬁ i f+ﬁ§?r§?ﬁﬁ@“&r?32’0”éx%%?é
structure of a gohidre lcomEntaation ﬁbﬁe&%ir@e%ﬁhnathrealﬁﬂﬁsqon power

control nethod i ordan eW| h an odi ne o] £5en nventlon IS
applied; FIG 1f%n%ﬁﬁub |a %gﬁfl%ﬁq; £%s £h5§5 exa%%i §%ructure of

t he transn153|oﬁpmgyﬂﬂdnwpﬂth@em@bMﬁﬁa&ﬁﬁﬁi@ns@atb@ﬁﬁﬁﬂthamlFh@i 10;

FIG 12 illustr gt-eg et Axaidd ecshhyetiwre nd h@aﬂ&'&t@%“'é Fefnd he
transm ssi on/ re%eptl on devi ce shown in FI illustrates

exanpl es of the E&ﬁﬁqﬁ%ﬁkp%fp?ﬁﬁrrE&ﬁﬁﬁéi1%ﬂ%ﬁfﬁ?gfﬁg 98" 5%t i on and
exanpl es of thewtenditheontadingr ansiidsicon powerncoatr dle teaseihen thet

reception SINR 33 R §irld LSp8iRkQRK & a‘ﬂf@%él&#ﬂét E%ta't'l%narhse%@' e
structure of the transm SSIOI’]?I’ECEDUOI’] vice O bile station;
better than the predetermined condltlon In this

15 +transmission power control device, the first
transmission power control information determiner
includes: a weight corrector that performs weighting
on the transmission power control information
transmitted from each of the base stations to the

20 mobile station, so that a greater weight is given to
the transmission power control information
transmitted from a base station having a higher
gquality in the transmission path to the mobile
station, the weight corrector thus generating weight

25 correction control information; and a combiner that
combines the weight correction control information
that are generated from the weight corrector and
correspond to the transmission power control
information transmitted from the base stations, the

30 combiner thus generating composite transmission
power control information. This first transmission
power control information determiner determines
which transmission power control information is to
be used in a transmission power control operation at

35 the mobile station, based on the composite
transmission power control information generated

from the combiner. The second transmission power



-47 FIG 15 illustrates a first exanple of the transm ssion power control
performed at the nobile station; FIG 16 is a flowhart showi ng an exanpl e
5 of procedures carried out by the closed-loop control timng determ ner of
the transm ssion/reception device; FIG 17 illustrates a second exanpl e of
the transm ssion power control perforned aBOthe 10 nobile station; FIG 18
is a block diagramillustrating yet another exanple structure of the
transm ssion/reception device of the nobile station; FIG 19 illustrates a
third exanpl e ofFonfi&ols i EEHH §4Pon dgdeer™ idomt rbncbéﬂfe@r e d ate ¢ her nobi | e

station; FIG 2@niakl bdireates @Marrplrasls%flstsmebrsm@@lw&roe@n@rotlhe receptlon
SINR i n accordanc

t tr t hod
50 Fl G il nenEarae it cErRs SR test HHTLHERe B9 Reheen oAt e bt daen a
nobi |l e station &ahe aigses sSt@tadbhtyand Eh@ ﬂﬁhm$mu33name$axhrwwwmmesion

power controj Opekalion &t foAObLLE %Te@tte'cqﬂdr{‘ @&EQ% ARG 450M tihé
conventional transm ssion power control nethod RRED EMBODI MENTS FOR

CARRYI NG OUT THETPRVENTISHeThROY 8F| 6/ Sils ldl%%gf&@?btvnoﬁr@rn%@%%m ment s
of the present fEmventihen badé hstetevascad cHdhansleCdEParEiti® ) aadgs.

(Enmbodi nent s |nt%%cQ qgﬁg%gglgn gkgsgkeggk%ng 24% %ga &%e%_lllyﬁérates

a general exanple of "so andove &9 cOAINI ca Systemto
whi ch a transm §$po3MIGEEro® oPe EbBl aratidy imrasuydgraccdhdanceamnd an

embodi ment 10f t Re aPEASYY i dMVESHEON cos taRAl | 1k o +ia £ D8NS Afelt Sandoyver
process shown i i s_radi o-connected to base 5

stations BS1 arga §§?Hﬂ?%rﬁeb%ﬁn&éP?SEPéfﬁﬁﬂv%%%efh8°§§F€' e areas of the
base stations BShfamthaBIZn whé| tonbei mgefdr dm téhet s@nwinge sdrogn wiwahe base

station BSl to EB%tSr%er'c&?e@é@Eon akhenRAasR LAl | 9PaBS8n | B AJU$ & tuation,

the nobile station
the transmLSSLOn power control information selected

15 Dby the selector.
To achieve the second object, the present

invention provides a mobile station that is to be
radio-connected to base stations in a mobile
communication system, and includes: a signal

20 combiner that combines signals transmitted from the
base stations, and thereby generates a composite
signal; an information restorer that restores
downlink transmission information from the composite
signal generated from the signal combiner; a

25 reception quality calculator that calculates
reception quality of the composite signal generated
from the signal combiner; a transmission power
control information generator that generates
transmission power control information used for

30 controlling transmission power of each of the base
stations, based on the reception quality calculated
by the reception quality calculator; a transmission
power control information transmitter that transmits
the transmission power control information generated

35 from the transmission power control information
generator to each of the base stations; and one of

the transmission power control devices described



10 conbines signals received fromthe base stations BS1 and BS2, and
obtains transm ssion information fromthe conposite signal. The base
stations BS1 and BS2 each receive signals transnmtted fromthe nobile
station M5. These received signals are conbined by 15 a host station, for
exanpl e, and the transmission informati on-8f-the nobile station M5 is
obtai ned fromthe conposite signal. Wth the nobile station M being

radi oconnected to the base stations BSl and BS2, the 20 nobile station M
and the base staPP¥Rs BSI SRLEZ2 pBr FoAh™ rzhsni ssi on power control based
on transm ssion power contT®ladbhisver ahemttie fsiofMecanmihieCaitedent
termnals. The i at uctu FIG 2.
In FIG 2, the %gl %lsinatﬂro&ﬁg gﬁxl Q \ééglsgn ér%n%rln égi”(%% %%g‘lv\\gr}e%i;ptl on
separat or 20 an@eéhpﬂa@sfm%@ﬂéﬁo%%ﬂ@mttrﬁéltsmw{J@@spaweérrOd? &orrection

encoder 11, sa d@bﬁmbhtldmtﬂrﬂt@évi-ae 8a3Rd roaﬂs;mé@eaarmﬁ%rd control bit
nodul at or 13 a. spread 14, a gagg %ransn‘itt a transm ssi on

15
power control | eFP18F M8y el(f’é} TR Eé’gbeasn,oéij%ﬁ eég%g‘b‘&llﬁ@tdn Rrror
detecting paritgebiteto tdechcafamanicame onardeBiceaperédroungratdta

supplied from aEthfs?h rg%tld)rp g,@#rggcggrgl%%dlwq@r{ £sSQknQr. data processor)
ec

in accordance with the e Redundanc -49 met hod, for
exanpl e. The erFBFlmélé‘rltC@(,ttthfh %‘Fﬁ%b@@r apgd érﬁﬁfb%%lF engatta v TRt th a
parity bit 1foor paebrf cam roiheislad ambict omddiHaAE Of s 1€ogeaematee;s in dat a

nodul ation si gna fr%rpf%hle fr We?n%g@% ciata% j[5‘3 nscrg SSI q,p?}pomer

control bit noduf &t'or rates a-control |on sighal fromthe
transmi ssion pos«emmel@nmadql%i t%e‘f'é@ecéﬁldr cIE] |C}®tleBQ§eb§tS@tq om

transm ssion pow&egea@rnatﬁcbﬂﬂt@@amrwer adﬁ&ﬁIéﬂﬁéd' @herclame 49, contr ol
bit nodul ati on ﬂlgnal i ndi cates either "+1" cor gg a tranlgm SSsi on
b ARG ME,

power contr ol Sl'tr(aﬁles&]e%%h??nﬁogeﬁoﬁgflq$ 'u%%srr Pondi ng
to a transriSssi shepewerf cdﬁt@tmbnanOWh(ertéfmzes@meel ngcappower slerm®hse). 15

The spreader 14qguhtipl ees heodat 2oupdulatdon shgsabogeparaled from the

date bit nodul at or _12"and the transm ssion power control bit nodul ation
si gnal gener at edUfEdYhE S HSHPRSMBH SpoweP ot + b n8i £h%odul at or 13, and
spreads the 20 subkhbpli®sachsignat rusyng nidieohat@ctieei stiat ssfirsadbcode of

the nobile Stat%QQeyslnT@r é&f&%‘?e%e%% %@e%é‘@é’rr@i’n%ﬁe spreader 14 is

transmtted as redéterm ned frequenc romthe radio
transmtter015 Qhar?ﬁéetrrle?rifslrﬁ%m éﬁgaﬁélﬁé@emﬁ oﬁh95p§@§§rt§trc§rlw The

transm ssi on poygEoeeRatied @uﬁ{@l@@ﬂt Eebs tthﬁe td@ﬂéﬁl aammnrlwl@i the
radi o transm t;{g 15 bas«?la n& transmtSS| on a}i % sgnal gener at ed
SEFFHed ater - The®36Prafis s%rf% + “dorftT ol signal can

in the manner
represent one ofiethemdomd gio dpryat Persmnef Lm%a@ﬁla\g th&nsmi ssi on power,

decreasi ng trangpbaaic@R MWL , Ci @ad; a8l Ahaithd gyt d aNey aélt@&nﬁqmr The
transm ssi %g power controller 16,in¢creases or decreases the 35% ransm ssion

pover of the radfFbPrr &MSmtRBISUESByO] BRrEG é’r?ﬁ%‘%dlﬁﬁﬁﬁﬁtse(dd

mai nt ai ns t he ctiheent atusans issn opopeneradfua hthaadis dbbarsvidd ext 16hei n
time of the determination.
In this transmission power control method,
when the reception signal quality at the
30 communication device becomes lower than the
predetermined quality, the transmission power of the
communication device is autonomously increased in
accordance with the predetermined characteristics,
regardless of the predetermined information supplied
35 from the other communication device.
The transmissicn power of the

communication device is increased in this manner.



-50 accordance with the control operation represented by the transm ssion
power control signal. The base stations BSl1 and BS2 each have a
transm ssion system having the sanme structure as the 5 transm ssion system
of the nobile station M5. Thus, the base stations BS1 and BS2 each
mul ti pl exes data and transmi ssion power codgrol bits for controlling
transm ssion power in the nobile station M5, and transmts the nultipl exed
signal using a 10 characteristic ggread,code. The nobile station MS al so

u

has a recepti on*S§SFEMEHAt: i ThE ubE_RRaAMLEFIETY RUTYer 220 i nver se
spreaders 22 antin23rmatdenpdilat of é caghiererin2d] masedr on &bk ecti on

decoder/error d L 25, ]zrri gp rLot..ra ur er, 26 SI.NR nreasur er
27, a target Sl ’le\éiggé?e%ﬂ%ﬁﬁelr , gué?klﬁglctgr?rlpcgﬁa oJ?o ZB,glgﬁ%da l{}lr ansm ssi on
power control biradenesgiieey BOreneenthe lspisuksignals Gasercihrir by

nul ti pl exi ng t hgodataiand iidie d&ANsH ShoBPIVEI e 2P §OBYT @hebidther
transmtted fromthe base stations BS1l.and BS2 are recel ved . the radio
(ransmitter 21 SAMHCEORR HATHOVET: B olgs, Aha LY Sodr SCaRAT S s o

supplied to thequ:laﬂxértsr_e spreadergs@2tandh2l3.other i comenseisprteéader 22
spreads the recglyedesi-gnal,2ordishng thencharact &L i st e rspugad gode of the

base station BSl1. By doing so, the inverse spreader 22 obtains a reception
data signal and®ReFeEapti S IFhrRfi SBPoMTHRREN O T oPOBRE Siogfaiol
(hereinaften referoeflattdoas dhetti¢ ecoptbordiR@asi gl 1") 30 correspondi ng

to the data and the transm,ssi [ 1ol i a Ltted .fra he
base station BSl. The i nver?rhsee %?‘Z%gg?cggl%éﬁglea%sé?%jé Qégg:i&gd S gr{r?a usi ng
the characteristirispied® code pArtheubase fora i ons BBRNIBRSdoi ng so, the

inverse spreadefegBeden@ltndj Nsh& reeeption dal- st@Pnak and aifeeeption
't'ransm' ssion power coT;rol bbit g'g al her_e&i naft er rteferr%g to as the
reception TPC SYQhaPi2ef PY gy io??%géglﬁ&l r‘:r'éiat ThetlGt 3TRGF t he
transm ssi 8@ powenmuontcedlidi tdevangntdt ¢l ef ramrlel baséost deivarceBS2. The
derodul at or/ conpi, peg 24 denmpdul @t £5 possible to use the reception

level of the signal or the SINR (signal-to-

interference plus noise power ratio) representing

the ratio of the signal components to interference

20 signal components and noise.

Also, the predetermined characteristics of
the increase of the transmission power may be of any
type, as long as the transmission power does not
become lower than the transmission power value that

25 is observed at the time of the determination. For
instance, with the predetermined characteristics,
the transmission power may be gradually increased,
or may be increased stepwise up to a certain level
and then maintained at the certain level. Even 1if

30 the transmission power value temporarily drops
during the gradually increasing process, there will
be no problem as long as the transmission power
value after the dropping is not smaller than the
transmission power value that is observed at the

35 time of the determination.

The predetermined information that is

supplied from the other communication device and 1is



and conbi nes the reception data signals obtained by 5 the inverse spreaders
22 and 23, so as to generate a conposite base band signal. The conposite
base band signal is then supplied to the error correction denodul ator/error
detector 25, which perforns error correction decoding for each frame and
determ nes 10 whether there is a transm ssi36r error in accordance wth the
CRC nethod. The denodul ation result is supplied as the information output
to the signal processor (not shown) of the nobile station M5. The error
correction denpd@l &€oyssdF okn det 668855 Ll Wb AGVOHtL FANE A IROFabépBeti on

result that shows whet ftafmrmﬂ@at%a ldeaNsdd S5é ORo €l LQhiftrq egghahyane. The
error rate neasurer .26 calculates a franme error rat$8%FER as the reception

quality of the PRESHTRYITh TR5For 88 P59 tHe et epPi 4l s*20 (desired
si gnal conmponentspnshasetednfthe €heoo tdetectdronmunésalttl ofr artiee easor

correcti on %emguk%&a{gﬁarprtge%s%gredﬁn The: SLAkpIBas e, A £al cul ates a

reception SINR to-1nterference plus nolse power ratl 0). _The
target SINK det PR P‘Fé’rl 2P et bt pfined §l§’@n CePW%‘F@éFaSFNR Aetighe rBeEpti on
quality (FER) of nthernd¥ Or‘ﬂ’@élpﬁeduﬁ:remefbd romid hRaCLLOr niaat ebgreasurer 26
becones equal the t.ar gs y ter, 1.00 n I) The Sl

conpar at or 30 Zgrggr%“zi'rses ggrecgé tclggl#rﬁlN f%%ng tged F5om %he SI NR
measurer 27 w thaskd th?g‘éle SF%Pepra@@mqqachEYo@rftheStl@m@é{ [INK the

det erm ner 128, ABAmAHIRIES: dNEIEPNBAN IR IS UhdastbaAt w%ﬂé%eﬁepomr
control bit 35 determ,ner_ 30 determ nes the val ue of a_transm ssion power

control bit basEa™BH R thpalf¥shicred@iCoFroht Phe? 8l R arator 29
(i nner | oop conteckption 5gudbieyspéciaf isdadrial ffomhéheecepnuoni G dNRohs

sl | er than thacharetysl (R L heabLansimssi O PORE CoBA, hild - dgher i ner

30 determ nes that the reception |evel of “the deSINrRed signal conponents is
| ow, and 5 det eijﬁ'lvﬁ€§rtﬁért?%%s?ﬁ-§§l on power control bit to be "1", which
represents 1 transni ssi on mwrcasére/ame:e @hd heomibab chanidn idethee

reception SINR ual, to or. g nthe [g INR, the
transm ssi on pm%v%r (i?%ontrols“‘f:f:h Jégger %15 %‘%%Fmgéggrtoﬁat the 10

reception | evel ipfoirie tdexi rieel Ehgnaith@(}’rrmm@liléthpgh desric-letea i Aes

the transm ssi OBeE@‘ﬁﬁ:ﬁd‘rerf&llap' &{uEGJ.Q% A Ludhi §Prh8RHRSEN Stfrget
transm ssi on power Greas transm ssi a%alhg Eéfecontrol bi t det erm ned
t

in this manner Fgctep H'OghpspW%%i tBUPﬁé ¥5 4 of SEERT Pbnt rol  bi t
nodul at or £3. Aguedditnglogn the ¢eaandy sesit@mropowed . coftr glid tof sthis,

transmtted to the B%%%ét@iépﬂéyBé‘vét%’}%l@ﬁ%g wWoi gh hhgn sperfridn the
transm ssi on power control based,on the transn ssion power contro|l bit. 20

Li ke the recept FoRPsPSt & BT THRIABLMNE TiSH i UHe MBS CBRE 198 & % 1 ons BSL
and BS2 each negsailésyt healneseipd s oheSbhie afmeelacdr sthaal at fdnsni tted from

nobil e stati ons}._ﬂge IGhy t S@me,Lrans o, POYEE ,c9Rt I ol as, the,above
er

is to be 25 or e and etefm nes such a transm ssion power control bi t
t hat the r@c%ptFBﬁesﬁmR%e%kﬁl%%l aSualdsdy ¥ sl detsrmieadhrgetRaV R
Each of the basgesbatl @ 1BSr aﬂlﬁlaBSZhé| Fa ddanswtéshalpl hetlwd ghal tRé a

constantly fixeg; poyer, 30 sl e {11 QUORA A 1 £hagheh, thal, s spread with

reception signal quallty is determined to have
become lower than the predetermined quality in the
30 quality determining step.

From the same point of view as the above,
the quality determining step may include the steps
of: calculating a difference value by subtracting
the reception signal quality value from the target

35 reception signal quality wvalue; and determining
whether the difference value obtained in the
difference value calculating step is equal to or



spread code that is different fromthe spread code used for the

transm ssion of the data and the transm ssion power control bit. The pil ot
signal transmtted fromeach base station is used for 35 determning to
whi ch base station the nobile station M5 should be radi o-connected in a
soft handover process. Accordingly, the noBfkFe station M5 -53 receives
the pilot signal fromeach base station, and then determ nes to which base
station it should be radi o-connected, based .on the transnission | oss

bet ween t he robPF82&€at iTHRRMI §RHECBEs & TSNV 5V 3bEer nidfed Fabrrd hin
reception | evel caadmt kg remmﬁmcthINRf@bﬁdﬁt¢n¢@1uslg@abaﬁeﬁmmné@ception

| evel and the I’?CGBII %r&usdl NKt %hSFB'aLt%tr sﬁma 1%}% ug?% ﬁgign

| evel of a pilof signa separate rar romthe base S at| on.
Here, the transVrﬁégﬁonm aved %¢can§| (thr esiiyned Y8 leguale term ivel nal aées)et by

notification i nfREMRLI-QP SUAP éf:gna@ t;halm&q; | s saat;éeﬁll}{féd Ttme have
notification informatiaqn cont %E ran SSI on | evel p| I ot

signal to be tr3ASAME wfer%rﬁ aﬁtrg %-?mb%%ﬂ Eé@élﬁyatllrb Dehe
val ue obt ai ned fyasalyr aketnengniﬂnengeseppl on | evel (dBn) neasured in the

mobi | e station M5 fromt heﬁz{ ré‘”égkésb«%ree‘@le (&ﬁﬂ%uﬁickt&%oﬂ |t stgnal

represents a transnission 10ss . The reception [evel to be used for 20
determning a tF5ﬁ§ﬁF‘§§lsor§q%st9aPE@l§ﬁdtﬂrU ¥ _ubfetéd@lt o an averagi ng
process solas tonayemd tifrl uesncehef odheirnoanianeoasivar datiiare (thdadang

variation) in the el trlc.wavetranm' sion path aresult
reception | evel Egﬁpﬁﬁr@ ascjt(-m%% e‘fllﬁa;%_ eﬁ’raerlsgnta%pégg alr?éq’e var| a(%]l%n. The
nmobi | e station MBckpittleer Simnablequawd tyi Vetlug ghlagt 1s controlled in

denodul at ors/t raaém:aaln% lpsen cal ﬁybabqre&n%@@dpgzamara@ra tf2s i Bsi on
power control %nal determ per,. 33 in %ce ti og syste? 30 The pil ot
si gnal denodul af P&/ PP Xsi HheY 088 Rt s 312337 Bach cal cul ate

a transm sdison flessrtmdrimqiseded omauetielcr?riwdength@ sheph bdse station the
mobi | e station &@té?_?ﬁ‘ilnq. vr R&Q”@E%t%%cé‘ﬁ)ifoép%?hhq weedupes will

be as 35 follows. After t ot signal transmtted hroug thecgllot
channel of one %% Pﬁehlé‘ésé)%‘i%ﬁ‘?%%mBéier Henmy BsEs twiiidss e
determ ned to beadubaseaStatllionihg whbdl fidrenmodi v&l akabiyors Ui sdoul dgbe

radi o connect edpis poRERl sk BY; b8 80 9P QA Ble 2Ho8le® 1P dLAgeR ST on

20 reception signal gquality value; and determining
whether the difference value obtained in the
difference value calculating step is equal to or
greater than a second threshold value, as claimed in
claim 28. When the reception signal quality value

25 is determined to have become smaller than the first
threshold value in the first threshold value
determining step, or when the difference value is
determined to be equal to or greater than the second
threshold value in the second threshold value

30 determining step, the reception signal quality is
determined to have become lower than the
predetermined quality in the gquality determining
step.

The predetermined parameter, based on

35 which the target reception signal quality wvalue is
controlled, is not limited to any particular form,
and the above structure is valid when the target



5 in a soft handover process, the received signal is then supplied to the
i nverse spreaders 22 and 23. The inverse spreader 22 perforns an inverse
spread process on the received signal, using the spread code of the pilot
channel of the base station BS1. 10 Through this inverse spread process, a
reception pilot signal corresponding to thé5pilot signal transmitted from
the base station BSl can be obtained. Meanwhile, the inverse spreader 23
perfornms an inverse spread process on . the received 15 signal, using the
spread code of FRECHIIQ™ chifitRt BF3LAEbaet Lt atf oROBSS. fﬂﬁ%ﬂmﬁﬁfﬁ
inverse spread puecessad dieleptadiepichatt Signads cotraspordidihtvol he pil ot
si gnal transnit fr t he e. B e 20 The
reception pil ot §?§ﬁ§ﬁ@ ta”ﬂ%ﬁ %ﬁg%héggﬁvgﬁggqg ?g%g %f% %% supplied to
the pilot si gnapadérmd@lratrmytbfanéhﬁsgrmrl dsast%ainutl;?ortr@IlSmmspvhot

si gnal dempdul ai pELE-hARSMESSEORLh 988 dcalnC Wt Ob+ Bdndgraduliat es ¢heysyppl i ed
reception 25 pllOtFﬁ gnal , and calculages the reception level (dBm of the

pi ot signal frB¥ tRE FSTBUIR BERESPgA&IY29%i ng the reception |evel (dBn
and the transm ssion | evelT{elBapoot theopidmiusi goatredppltegd reesy t he
notification in{Qrmyy onchfer ;tbg 38 : nglwrrks i flg éﬁcﬁe%@o@%&?yve

transmission loss 1 in the electric wave transm Ssion path between the
nobi | e station RBa&ﬁElﬁﬁéiHh§%°§?étFSHtEQﬂ|%9%%ﬁ%ﬁFaPédaSNBFé

speci fical I, tbecdiehiser etroe be&memms@hent IpRVedlE Sholckevelar(aiB}ioh the
pilot 35 signal and the receptio dBn) of the |Iot nal |s
obt ai ned as thetﬁra 5%%%5%%1 %%g %@ eﬁ%sﬁﬁ%%ptfgn pllsctc(Jrl

obt ai ned by thecont5§l|mpﬁ$ﬁ¢8@méaﬂépm23|Q§%nﬁmi$édonomﬂw§4n¢qmtsbgnm

denodul at or/ tr aggE-a%iiQh Iwassse&a&ﬁuk%arsné?ssm bk 8t Sloghdol
denndulator/transgé55|on 0SS caiculator 32 .denodul ates the su |ed

reception 5 pil bEESFRAELC PRt LERafES™ HE'G X EDET ofi oMV Dof the
pil ot signdls frdevihe denzdul admsmssghan power tdenprbdt opiegraal ion

dermodul at or/tr agsgLESiN 4SS &%HH %Qr t%nérﬁ‘fs?ib t %'w%'}alcon‘?rol

denodul ator/transm ssion | oss cul at or es the difference
bet ween t he trah%ﬁP§@@6ﬁqqﬁmﬂh?ﬂBﬁ?eoFeFQQHﬁQ%tS%gﬁﬁélq&ﬁ%%@ﬁa%%ceptlon
level (dBm) of #é&eepilioledsignatateansnbileed caset hehant ichiecati on

i nformation, f as,a.tra in 15
the el ectric mggrég%gégﬁiégé)§%§?%ggegﬂe§# riy%%%kge g?%%@%##ﬁ?and t he
base stati 89 BS2teFheasecdpti TPC silgd& 2P that is obtained by the

i nverse spreader 22 and cord espondset r@@@ﬁgﬁﬂ@n1§sbggvggwe@dgﬁn5oI bi t
transmtted 20 fr he b sta%log recegtlon TPC signal 2 that

i s obtained by ?ﬁ &é?%eﬁgﬁféﬁ Br Eéném&%ﬁﬁ%% %85 €8 the transni ssion
power control bmmnecaﬁ§mnuk¥iIm©ne@hedbwy§hquﬂ|@MYBS@prDM§maQﬂBnmSS|on
loss 1 in the efggt &b%e\ﬁac\&eor?%iéﬁgﬁnhﬁauq&apat hI‘Ib@i*é"?@Bet hqr{mé}&ée station

M5 and the _base station BS1 that is obtaine ilot si
e s L ok SRt aeG D LR P LOL bl oo 2 i

the electric maynvenamsm1smhn1qm&@nbmbueemdﬁurmbbstepsmam(undﬁhémd 30
the base Statloghgsgtgg%tdfscgg C gn§¥gta%é¥ﬂé4 §'99§%smission

denodul at or/transm ssi | oss ca , are supplie t he
transni ssi on poRRYeEoAPCAL I rRMogRt ehaSn&eaedhe PEFSASHSII G bover
control signal &bodatewmine tde detensmies iarn Enedtr SSso0bepoer contro

si gnal_for sphe 1pbiLe Stat,on M, - haged 41 e d 47 9E0BLE QYT oo

transm ssi on power
characterlstlcs and stopping the autonomous control

of increasing the transmission power in accordance
with the predetermined characteristics, when the
transmission power increase amount 1s determined to
35 have reached the predetermined amount in the
determining step, as claimed in claim 30.
To achieve the third object, the present



-56 bits transmtted fromthe base stations BS1 and BS2 radi o-connected to
the nobile station MS. In other words, the transm ssion power control
signal determ ner 33 determ nes the transm ssion power 5 control signa
based on the reception TPC signal 1, the reception TPC signal 2, the
transm ssion loss 1, and the transm ssion-B6ss 2. In determ ning the
transm ssion power control signal, the transm ssion power control signal
determ ner 33 regards the 10 transmi ssion loss 1 and the transm ssion |oss
2 as the reliabiPvepédosf rufyi@eepdi GHTPOiF Yt ROWAH Cle tierlepti on TPC

signal 2. Ref eraéagcaowmaq Eicﬁat.s@la ftkta%tsn%agmze §&>Mé9t 'érfe Hf the

transm ssi on power contr gcp ggt er m r;ler ?v# escribed. In
FIG 3, the traﬁ%‘ﬂ?‘ggﬁgﬁ%ﬁﬁﬁk %‘6?\??0 SeEh & (?e’fee‘? ﬁﬁ’tnl§§ ncl udes two
TPC denodul at or $n86tmartd 03023 urep TPE&d s 6rbrmdegicsifoer vadbmmuneicghti aconbi ner
303, and a %arddgegbé' 0%@&&%5@&380% 5oL t Qﬁfg%&% ar.lat@lawe' ght

conbi ner 303 includes a wel coefficient erm wel ght
correctors 311 *éﬁ%lnélj’ﬂ?ss&r?dl FRIPERBP TP, WiH THEe de#BAWl at or 301
denodul at es thecdsmeamc@ruﬂ?ﬁ cse@naé &naummanmit@ﬁm@hertaﬁ\sansaesﬁ&n
spreader 22, an put.s th v of_.t.he denpdu] at ed S as a
soft deci sion vé?‘gg%T 8n§§1o %rﬁnfgg%grrﬁ stshlagtn ls\r;r\g %ont réal blr% %uppl i ed
fromthe base sta@ngmllsy.orrrrreom @éﬁﬁd@llameml@@n@durt@teesmhﬁar

reception TBC séghahin2 ca4RR)H efed o8 3A4t he id@@ﬁﬁlﬁaaeg%reé%n and
outputs the | evel valuye of the dermdﬂl.:f_'%t ed si sof%L deC| ion val ue

P dss of Cthe TRaHBHiSa b, Thont cur B S ieae fi8g “base
stat! on BS2. TheEkgssofhndeciss oon vabues TBGLSIIL abelv TOE- SSZlmfdsentathe 35
conditions of t f%‘égt e MaYEL & £ a@ﬁgksa' %%Mﬁ@s bﬁﬂ&"@fi@r B; § dobi l e

station M5 and e stations BSl_and respective i nstance,
if the -57 traPSAPEAPSr SisHvet EeRtisl BRss bﬁ@%nﬁﬂﬁ?éﬁt éélatrb & he val ues
TJF% Sggd Lﬂlll da@ﬂeabelaarwldmnlqaﬁmtyheaaaf hrﬂ%&jwm@m&abue@nﬂg@ﬁfﬁr ?ng

- shou L+1Y an " nsm n the 1de
condi tions. The‘%& gﬁflc%oe el%l%% %P%B%F& r?esrl ‘?’g?he Tﬁ&cs?oﬁo{a%%% sion
val ue wei ght cdfhbtlhepISGSEt@étI@rfFﬁdle@hﬁ\EﬁgmerécﬁéﬂM%l epegafar etsife &of t
deci si on val ueStHECp,%%ae%r&mT%cﬁSzmfeaﬁa@l@rﬁ thedPi tgapsbssn 1 oss 1
and the transm ssjon | oss wei ght ,coeffi ci ent deter Ttlner 310

det er ni nes eacho)%\%?ﬁhFOB‘B‘élfnﬁccalteh?n SLGER "o "TEHher e hAP 2 i smal 1 er the
transm ssi 8@ | acdstetrhéngreategre tthenaei ght tcadfd i e e t 1 H0r silgstaance, the

wei ght 15 Coeffdi&éff.“ﬁ ‘Bg% ‘iﬁé@érﬁ‘é nf&’w@é‘s%%a‘?ln dHe P&&BEQ% i$f the

transm ssion Iosses ht corrector multiplies the soft
deci si on val ue F¥Et Séifoftht%etlfar%?fg §3P8n PRYRST kb%%ﬁgoimﬁirteal?fdt her Qi ght
coefficient the transmission power value that is observed at the

time of the determination.

25 To achieve the fourth object, the present
invention provides a communication device that
includes: a transmission power control information
transmitter that performs radio transmission and
reception with another communication device, and

30 transmits transmission power control information
that is determined based on reception signal quality
and is to be used in a transmission power control
operation in the other communication device; a
controller that controls transmission power based on

35 predetermined information supplied from the other
communication device; and any of the transmission
power control devices of claims 31 through 36, as



20 corresponding to the transmssion loss 1, so as to output a corrected
val ue. The wei ght corrector 312 nultiplies the soft decision value TPC SS2
of the transm ssion power control bit by the weight coefficient
corresponding to the transm ssion loss 2, 25 so as to output a corrected
value. In this manner, the transmi ssion |es§es 1 and 2 are considered as
the reliabilities of the soft decision values TPCSS1 and TPC-SS2 of the
transm ssion power control bits. In other words, a soft decision val ue
TPC-SS1 30 or TPE2$SEd hgt $52HBI Péved to have a high reliability is

mul tiplied by a great weighd geritivel ems fheciosblaer 3khdasfosartmaxi num
rati o conbi ning, & g .on the correcte% valuefsgf theosoft 35 decj sion

val ues TPC- SS1 é d %éf%%Ybf}FFeé rém e Wé?ahp &6t SXBre° 311 and
312. More speci fiecalody,o & heoxz:‘oroéétled; vdaresnbs eladdedwey, ehde moB8la TPC

conbi ned sofy degizsijm vial ug ﬂnébwtepléfo&rﬁqnhr@amaﬁ couhicher Bl ilp a case
where the soft deC|S|on val ue TPC- SS1 he, t ransm §si on pomer control bit

(0, 0, 50, 0, G6ransmissieRAPPYEd Fto@rﬁrton]e AERIBREL PO SIS suseqd, 31
-0.3, 0.1, -0.3a t&dﬁsmlsslohhposeﬁtdﬁﬁhﬁblﬂbyakue16BCa$S&hﬁ mbeile

transm ssi on po &%S;rog p%gné% tjcgdl,frlcﬂ)l% kias)e %rt%qﬁggr;tegnér omthe

base station BS t'he” wei ght
coeffici ent corﬁégﬂﬁkﬂﬁﬁﬁﬁ%m%ﬁélpﬁaﬁﬁﬁsﬁﬁQﬁPFb@§ 2res PETEORRRTe t he

\Ae'n%ht goef1;0 ch BBt weTy eﬁ})@nﬂa@g t@atthed raarrwrrt%% mgbllqsés sgcafgl@ngt% he TPC
CcO | ne soft ecl. S n al ue cone " . Lo
e Tre tomb Easa rar e SR E RS 2 A d B SR e TP A A helRER i &

then supplied ttreheriasiorecsi shaortied I waae hhedbdes sitoat Lont a804

determ nes whet hgg H&%lsltkppétgélgﬁc %%”t?ﬂlrheﬁné@findEElﬁ'nPng’a' ughis equal
to or greater than a 20 predeterm ned threshold val ye, .or_snaller than the

predet er mi ned t hFESIFHIF AL CURY S&ﬂERQQtW% BeferAcdadssh TReUPESRs a
transn155|dﬁ3pomEramnnﬁﬂnmo$$gﬁabonttouhexpjedeaﬂsmuneaomhqﬁsthdtualue is

(9" and Lhe TPCigpuhlned eolf deciaiiMaliels 8. 38cortdb b 91647

-0.15, -0.75, ... transm ssion power control signal "1 0
s outputtBaedﬁéﬁﬁﬁkﬁﬁ@h@h@Féﬁ§ﬁ%&ﬁ§ﬂ?%omﬁ?gé6ﬁ@ﬁﬁssﬁ%ﬁ&@e the

transmi ssion powekne@iitylderpdbeneveases t:hefcbma&ﬁtbslsw&mmwtaﬁ t he
radio 30 transm.tter .15 a_ pred ternln annu transnlsS|on power
s § ?

control signal frf? Tases® ﬁgn’r m ssT onc ﬁﬁgthe radi o
transnitter20l5 bynammqnﬂa&ﬂnQNedtaﬁb@nmqhikﬁt$aﬂ§mpgswmthxm@§p©©htro

signal - 0). 35thsdescydbeds ghavene Baldhe Sobilgnstation M5, wei ght

conbining is perforned on the soft deci si,on val ues TPC- SS1 and TPQ}§§2 of
t he thilis transmission power control met

when signal transmission and reception are performed
between the base station and the mobile station to

25 establish synchronization, the transmission power is
increased from the initial value in accordance with
the predetermined characteristics, regardless of the
transmission power control information transmitted
from the base station, before information data

30 transmission is started between the mobile station
and the base station.

Even if the transmission power control
information transmitted from the base station
represents a rapid increase of transmission power,

35 the above predetermined characteristics are
determined on the condition that synchronization is
established in an early stage, regardless of the



-59 transm ssion power control bits transmtted fromthe base stations BSl
and BS2, so that the transm ssion loss in the transm ssion path between the
nobil e station M5 and each of the base stations BS1 and BS2 5 determ ned
fromthe transm ssion |evel and the reception |evel of a pilot signal
subj ected to no transm ssion power controt3gt+.e., transmtted with a fixed
transm ssion power) can be regarded as being reliable. The hard deci sion
result of a TPC 10 conbi ned soft decision _val ue obtajined by the weight
conmbining i s setraBSRiFEAPMIRITON POREF Odoritr i red fhal, Based et the
transm Ssi on ponEfeCeAFRQli st QNEtan§NEsELIMS PSEd ©ONc PHVED 1CORIR t i Sn
performed in the_ npbile sta io#{)l\@.sgh%ﬁb ttr}e condsiti ons_of e;:S thceo s
transm ssi on pan% BSE\K@@H‘% I bt F&°stati on VS ahd® e3ehPst thebeoas
stations BSl anto®S2 taamrbehmrenattaiavelys akere ipredetrsimdereation in the
transm ssi om pougRy,gaRLLQls il then MR hepatatd om Mso LN st he ahgue exanpl e,
the threshold value 20 in the hard decision unit 4 1s set at "0", which
is the center VAPRESHEPWEEN Ahe’ 19Wul af8d SPFTARC® +1tN8nd "-1" of the
transm ssi on popeedeertrimiinda tchdranssrtikted d om ¥ heepaseesntats ons BS1 and
BS2. To realize fLclLent .tr m,SSi I rol, 25 threshold
val ue may be se?fié‘ll?%%t%ﬂy ?c ﬁ&?olﬁglgﬂﬁ?m&%‘{%ﬁc%ég(,grtﬁes TPC wei ght
conbi ned val ue #aydeasilly e TRABPH ned o SHELYL9hi e FEPCESEMS a
transm ssi o poveindRekeasd piwkt hest LaBTHaSHON POYRL se0nbr alo can be
performed with a rgl ativelyﬁlow 0 gv\er.a.T e .thr(ﬁsh,glg val ue in the hard
deci sion unit 30%T AR Y 2t 13X |F$ Beladi i P U atPENGE Tt
comuni cation beziween each nobile station and each base station can be
properly established any tifm{d {hgn8RRELS GOPBIL £ALLAR SYSHIRhRDP The
hard decision unit 304 may have a structure shown in FIG 4. This hard
decision unit 308 BRBEsPERS A SRRt YQPueS TRNI2WIRPFIRRUS CcofF1al FI G 4,
the hard de6i siotepninky3@4dingdeideise astiepsb tharchtesl 5inag unit 321, a
second hard decy s] it 32 ggg i.Qn .uni fj.r har d
decision unit 3 ?Légg?ggrst'ﬁg%aﬁ?ar 5@%(3%???:%%%” ]t%ﬂeéﬁ'%%tggg;ﬁ%%néjd'tg%ft
deci si on val ue $eppleEEd VR Tieh TR 58FtedaE i Th VaRleVagighitl Wonbi ner
303, using the énhgsbctbreshalds vt uerdhbmiMBrierspaskéi cabhyrotihedirst hard
decision unit 321 dgt erm nes whetsher ghgnTP%wceorrrbione 8 fE c%e%imsaito.lno 10
value i s equal 13597 gPedl's THENCTHESHPPsP M esHor v Val a8 T PAIM B mal | er
than the fiZfst thaesholtdedalfrommhthe Thasei s$tathan, deei slenmedi t1r821 t hen
out puts the decisipp nesult. Meanwhile, the second hard decision unit 322
performs a hard 15 decisiqgn on the TPC c%rrbi nelgersoft deci ﬁi on val ue, using
the second threshol d val ué iTHE NRFShPFELEMENIEG Tha?W thE%irst threshol d
val ue Thl (Th2 sxdhéhishbboe gpeceficahktyplt lopesecoinohhapdodedilsi et unit 322
determ nes whether Lhg TG %Q{Ei} SPht 20086154 O Yab UG elrs gaual 1o or
greater than the SECODS thres 01'5I val ue Th2,a or lsna??erbt ﬁgrl; t he se%ond
t hreshol d ¢al uePEHPP2LFRE Odc ot har HOBEEPSiSorf Ukt 1828 tERen &ﬁ‘?ﬁﬁgofﬁe
deci si on resul tthdherapematsistronindwd23coutpidtls megt 254 Oper ahicomp reassantt C
obtai ned from a | Sk I | i ram.t.he fj r.d deci sion unit
321 and a deci g%ﬁgéggg é%ﬁgfp'ﬁégggr%gng%%g%s.e%%ndg%%éé ggéi sion unit 322.
The operation réstermeEnigagomhriher Asedeteansimadiepnpoheérnéorftd®l signal .

stopping the transmission power control operation of

30 the autonomous control step are satisfied, after the

transmission power control operation of the

autonomous control step is started; and, when it is

determined that the predetermined conditions are

satisfied in the autonomous control stop condition

35 determining step, switching transmission power
control operations from the transmission power

control operation of the autonomous control step to



30 The operation logic nmay be as shown in FIG 5. Mre specifically, if the
decision value Ais "1" (which indicates that the TPC conbi ned soft
decision value is equal to or greater than the first threshold val ue Thl)
while the decision value Bis "1" (which 35 indicates that the TPC conbi ned
soft decision value is equal to or greater3fhan the second threshold val ue
Th2), an operation result Cof "1" is -61 outputted as a transm ssion
power control signal that represents a transm ssion power increase by a
predet ermi ned afpGHENEEE)S S 19N t RRWHECCONGT Aalwe paFsonobasmd «In i Bldfcat es

that the TPC cogbhhechisfiiod slesesi eBntalcue st SHmhtebnt haddie ft&st
threshol d val ue_Thl) |Ie t he ge |S|on vaI L o" mhlch |nd|cates

that the TPC coﬁﬁ?ﬁe §%#¥id%c? A-val 68 i alm?ﬁe?ntﬁ ﬁlfhe second
t hreshol d val ue Th2), an diterdltisntressiiscigin "Powes ootnputalednashadl0

transm ssi on powehneRtdOlorsi 9ok -t Bk cenr §t§oh§a@§@5§%fﬂbﬂ@&er
decrease by a predeterm ned anpunt dB ) urt her t he deci sion val ue

Ais "0" while fﬁ@md&H%mqﬁ?W%ThéngPspOTer icRntred Pﬁérﬂﬁéﬁﬁi%%nﬁhﬁed
soft deci sion vatuenomosimld@tittbanstkee fHor sthé ht eshehd swdlase pldwe but equa

to or greater tQ?gE%t%ng%}COQ%EQEGBQ%S YR us, Th@ra me&@%&%% Bt gesult Cof

"Maintain" is ol ransm ssion power na O mai ntain
the 20 current F@éﬁ§@ﬂsQﬁﬁp¢mme0nAt§ﬁﬁ@mhﬁﬁﬁ¢nfmhmcﬁhﬁh@aﬁﬁnS|on val ue

Ais "1" whid e thetdes SivHeVatne Bre8et@rnlihd®@tcbagieabing Rossi bl e,
because the flrst threshold value Thl is greater than the second threshold

val ue Th2 (Thl 3*¥A5£2%5 Wth the above structure of the hard decision
unit 304, the current trarim spredepewardinesl rmednd &t hedswhen tdteodPihg

conbi ned soft d@ﬁbswarmlltgesp&ﬁsprg%rclc%%rdyof eppELERt oft R@WeInd NCrease or
a power decrease (i.e PC conbi ned decision value is

smal | er than t hRUFPROMOMF ot ECvaf GEPTAR bR fRAIE698F et eF2fhan t he
second thre§holHevabmefﬁﬂﬂedTmusthanmbmmngnétﬁm1oncregaedmeskxwease of

transmi ssion POYfEoERa L %&rfrfﬂérﬁ?tt&f% chnl‘gt}{‘é) ro SI @1019 sggond

exanpl e 35 structure ansm ssi on power co determ ner 33
wi || be described@ndigipng Wratheasahe @@m&ﬁmﬁﬂ%daéttﬁb§eNQ$4iQ3 3 are

denoted by  -62thheocsamadaf esenceroufBialenh ol sonasithese drbaFlhe 3. As
can be seen fron1FIG. 6, .the transm ssion power control signal determ ner

33 incl udes twoPTPe d&ASdd Bt ors 301 and 302, a

20 In the former case, the stop timing can be
easily determined. Therefore, in the transmission
power control method of the present invention, the
autonomous control stop condition determining step
may include the steps of: determining whether a

25 predetermined period of time has passed since a
start of the transmission power control operation of
the autonomous control step; and determining that
the predetermined conditions are satisfied when the
predetermined period of time has passed since the

30 start of the transmission power control operation of
the autonomous control step, as claimed in claim 42.

In the latter case, the base station
transmits predetermined transmission power control
information until synchronization is established at

35 the base station, and transmits closed-loop
transmission power control information determined

based on reception quality of a signal transmitted



5 conparator 305, a selector 306, and a hard decision unit 307. Like the
foregoing exanple (see FIG 3), the TPC denodul ators 301 and 302 denodul ate
the reception TPC signal 1 and the reception TPC signal 2 supplied fromthe
i nverse spreaders 22 and 23, and 10 output the |evel values of the

denodul ated signals as the soft decision v4ues TPC-SS1 and TPC-SS2 of the
transm ssion power control bits transmtted fromthe base stations BS1 and
BS2. The conparator 305 conpares the 15 transm ssion | oss 1 cal cul ated by
the pil ot S|gnaﬁr@%nﬁﬁﬁl&H&#%Qeﬁ%ﬁ$é%?oﬁfﬁﬁ§s%ﬁﬂ%ﬁﬁ%ﬁb?a§}QHt%Fthe
transm ssi on | ossStZbtakakldated tb:)IetHSIESEI ket tsiqgnaa segodul aher /dirgmsni ssi on
| oss calculatorfg,gm %Hg QuLput s é % ngpar&%qu{ % %5 Th% %elector 306 20
inputs the conparison result § om' ¢ he conparator 30 a8’ a selectlon cont rol
signal, and, ba¥etonamphe @t bns Eont ceNAitgirdl ,debeEBLs 18 FFeR he

out put fr omgt hendPCi detody atry 30dp ki alatlesmhhﬁu@@f&hégﬁbsl enhaal ue
TPC- SS1 of the transm, ssi.on power 2 controlduit transmtted fromthe base

station BSl,(ﬂt¥%%SB&F6&PWrRﬂH?%eC PEL e HHR T2, THAPSH IS S he soft
deci si on val ue ﬂfﬁhSSBeObabmeSt&ﬁm@hshaenMQBMNSWIWWMGU Brront rdresm tt ed

fromthe base shalig e%'%%ma%og1 R RELELLROD LAY rOn L GNAL iFRAEL QR

conpari son res |cat|n at t e trans ssion 10ss 1 is
t he transn153|dﬁ3I5§§ 219§64ﬂﬁRQ%thﬂP§mﬂﬁé%ﬂﬂ(ﬁﬁ%ﬁrSGBHFF@ﬁ1the

conpar at or 1805, 1 a1 heraglkeehnor ei’éJGcE@ize@as ihhe laitput3 fr owntahe i35 {IPC
denodul at or 301 #f a. selectlo con oii

sed arison result
i ndi cati ng that ? r ?%3ﬁgnﬁ§%|o Ioss i's s%qﬁ t%%an ?ﬁg%gransn153|on
-63 loss 1 is|d¢mer@dnnmg)aﬁﬁps@h@tt@hGSGGaniﬂnﬁﬁeoeonpaﬁétG@ﬂﬁﬁplthe

sel ector 306 se|getsmhhe cQUtdHn dh PP Lhe rTRG dammdud 8805 +302 onTheadard
deci sion unit 307 erfo%ﬂagaré}qWS deci sion on the sel ected soft decision

val ue TPC SS| CS¥33 ¢ ahBfi BERGH i @InFFBP S S it ng a
pr edet er m né&d tmmeshobdmwﬁdka1ﬂmematdodemqmthelnﬂ¢s€6?lbben out puts the

predet er m | /I¢ 10 shoul d
ard deci sion rﬁ§gﬁ ggéqgﬁ‘ §SéQQBEQWEHn%%¥ﬂé%1§hQH§§ & shou

be noted that eci siron unit can perform a har eci sion on the
sof t decision\Qﬁh@rWPeﬁgsfﬂﬁt1¢¥§SBEG?HtFW?%ﬁﬁﬁa%%BﬁéF18§ﬁwﬁﬁeof t he
hard deci sion uitid64dedsee FIG 3). Wth the transm ssion power control

control 5 ;ﬁfmer.m et or mi ndd Db i SRSYRERUGHY difan iyl L30T THALEDC!
TPC- SS2 of Phe combsalsdinde ypadeior ohr asbmditttad afisemt £ PRSSGUgh t he

el ectric wave té@@@ﬂbﬁ%@nn@sfbf@yéﬂgyZQefdéquer@IA@s{hérﬁ\@%mlsem on | oss
anong the electrjic_wave transm ssio the bile station M

and the base stat7bnSPBsERSHF BS. aAB@BF&%ngﬁfyt? HsnF88i on power contro
can be perfornedrdnsnike imobideyst atdo0hr VS, iwHid mng heogohdinisorisctfd t he 25

Lransni ssi on paghopetygen e Jbi | 6nshathen b asheeeh-bodhe faseas

stations BSl and BS2_ is taken into consideratio The r nlsS|on power
control fof3t hetH@bFiessdationP N HREBYSGH °F ﬁﬁﬂﬁﬁn%gPBﬁogomer 30 contro
si gnal determ nedfbymtheotr.ansihy sseducpowdd scerigibsl ghgl, déteer m ner 33

having the above, sLhypbise c(o%béwl i QtEcho@\)dltsmq{ e&@ mﬁ%@nlagt hate gro

accurate transm ssi on power ontrol can per en there is a great
di fference betiB®% B3BC Héetﬁ%ﬁnﬁ%%Poﬁfl6§§@§W%ﬂ%m% YRERERTSS on pat hs
bet ween t he rrotxbi@détatrmqne!\zﬁlmdlmeobasemst ald onsas Reflesineg row to FI G

7, athird SxaqP tart of the transmission power control operation of
the autonomous control step, as claimed in claim 44.
When it is determined in the start timing
determining step that the predetermined period of
time has passed since the start of the transmission
35 power control operation of the autonomous control
step, the control information switch determining

step is carried out.



-64 structure of the transm ssion power control signal determner 33 wll
be described. In FIG 7, the sane conponents as those in FIG 3 are denoted
by the sane reference nunerals also as those in FIG 3. 5 As can be seen
fromFIG 7, the transm ssion power control signal determ ner 33 includes
two TPC denodul ators 301 and 302, a wei ght4éoefficient determ ner 310, two
wei ght correctors 311 and 312, two hard decision units 314 and 315, 10 and

a mnimum val ue selector 316. Like the first exanple structure (see FIG
3), the weight coefficientB¥ietletfi REANSTG TFtVt P ABS TWEPFHE Todte FPent s
correspondi ng t enthe ramansis sséONpbaes kaartkdhei s Fapsgitsisiron | oss 2, and

15 wei ght corre Ltiply the outpu f.the T
denodul at ors Soﬁggh%@%e%mﬁ?gﬁ%a%et %%S)séof%‘:ad{e)lc%lgi E(i%\ggltfuéﬂsrol%%%ﬂ and
TPC-SS2 of the reaRgmiigsicormponke €dased-1siar transmissddd rawehe base

stations BSk andoB®Zo1byidfermet 9bh 2@ qeefdd cigntgecapbbegponding to the
transm ssion | oss and the transm ssi an |.0Ss ﬁ% S0 as to output. corrected
3 78 o

val ues. The harBF88E&&STTH tP8EA°He Plormd'S it&%dm the
corrected val uetobnthe ssdfdn deswsronodd rwdl wep dPC: 554 ot piid ed from t he

wei ght correcto %g,?mm%qjggc@n%ggeg%rgi ned t hreshol d val ue. The hard
decision unit 315 al'so perforns a hard deci si on on the corrected val ue of

the soft decision val ue TR SSPhoavputtEd Firfomh t el feitghtthCome®IdRt312, 30
usi ng a preadet ef Aiyaad itdhy gshwd ddyal e+ r B nhisy €hi siecpsiver @drirolromthe
hard deci si on upi 4 rresponds.t he transm ssion power. control . bit
transmtted f ro%e%ﬁé%bggg RS naf?%gfég% %\%f%“ﬁ’é“ﬁ?eli’gramgéi s(?lfona oTﬁ%‘h%ef rom
the hard deci si ®hataion 315 B5nehitespondsinticathion r ansiiedsiian okl control

bit transmtted:fraahiRe RASHSHALI 8BnBSS1 |fnfdemy ekl yas +of dwotisdar dn
deci si on -65 outputs aof the hard decision _units 314 and 3#3}6”6 t he sane

(both indicating “T2rEHHS SN RBHES §ON i REBATHORer b it di@P bt Cbot h
i ndi cati ngl50" shatibepriessentsnsmitapgnifsinomn fowee deartdase) ardie 5

i i mum val ue sgl eeLor 316, Gl pul 5nt Bavaldi Al SLUIEL Que Afcddie hard

deci si on outputs tTansm ssion power control signha e val ues of
the hard deci si BRAtBGEPuUt & s ¢ hetREEGPdEdISi Bre URPPS 1814 tarfdi F15tar e
different fromeachootiker {yanehdOnobathenvalbesotadigabirag t'ibn tdata

represents a tr@?igisﬁiis%r‘l&omfsr é@&%%%%e’be J'eentﬁﬁe%g% lndicatin Pao"
that represents a“transm ssi GH pover ecrease), the m ni mum vVal Ue sel éct or
316 out put 0t hetBfampéd ealafea tDonasag Claisiidsiwncpowar 45. This

transmission power control method includes the step
of controlling transmission power based on gentle
transmission power control information that is
designed to increase the transmission power in

25 accordance with gentler variation characteristics
than variation characteristics of transmission power
controlled based on the transmission power control
information transmitted from the base station, after
synchronization with a signal from the base station

30 1is established at the mobile station.

In this transmission power control method,

a transmission power control operation based on the
gentler transmission power control information
generated based on the transmission power control

35 information transmitted from the base station is
performed at the mobile station, while signal

transmission and reception are performed between the



15 control signal. In a case where the value of the hard decision out put

fromthe hard decision unit 314 is "1, O, |, O, O, ..." while the val ue of
the hard decision output fromthe hard decision unit 315 is 20 "1, 1, 1, 1,
1, ...", the mnimmval ue selector 316 outputs "1, 0, 1, O, 0, ..." as a

transmi ssi on power control signal. Wth thé2transni ssion power control
signal determ ner 33 having the above structure, the 25 transm ssion | osses
in the transm ssion paths between the nobile station M5 and the base
stations BSl anB2BS2 Sidd 1 yattedths PEOfridsent thELPRI S&bIAS thi®es, and wei ght

correction is pestapradOnsfhehsoht zd@dicsi O &b Hes i APCrHIk 1ad JPEa SS2 of
the 30 transm s%i on pawer., control , bi %% tra sn‘itteg}%fromb. e base stations

BS1 and BS2. |f “thé&“Hard oeti st oﬁt?ésuldt sbeo T e ?gﬁlf)- dor €12y VAl ues
are different faom addchdrersteanéosnal Eererhardl teei siremsmésadions set as a

transm ssi ors POWBL eGORIT r 51 90Rk o rBaSeG 35 L § et LEANS TS 1L PONBE
control signal determned in this manner,, transm ssi onfpovver control for

the nobile statPoATNET &PIFITHES. 2ACE Mt G- SR8 OL- 66 AGHYTITHAR of
t he transm ssi opopatrhs dist weean shéssibn ectat | o0 Vheamdtiliees baiset sbat i ons

BS1 and BS2 can r Dq.i:,g y..taken jnt S| [ . and. efficient
transm ssion poffvgﬁ g%n?:r 0 %ﬂfgﬁewgﬁgéi ngr&%%%?p%g%ég%g%r}ﬁe%e? or med.
Referring now t 8hEEGaAr® geFoleFhtBRENPINE St31kd bt enofhele atrainsst 58 on

power contnag sigpaksdelrdritertBe Wrkhshe gesedipeder! rohlteo8, the same
conponents as tho'%f% in FlG

3 are denated by 10 the_sane ref.erence nuneral s
al so as those i h\°FPEM3ET AL TEH" BRY é‘gﬁi %rrocﬁﬁ‘ F‘foklf" %?SFhSttarecd‘nosI}ﬁ ssi on power
control signal determ ner B8 igehtdes twarFPG siehodubawers R0Utzmd 302,

four hard deci sifRouRialSichl7as 338t 33hit@Rd 33%ang PhPkAUmIEY VEd b,
sel ector 319, and g?sel ectqor 333. Like each of the oregm ng exanpl es, the

TPC denodul at or §530P"h & B2 HePodal &t & REREPt PBN EERCTHYGHI L AS AR t he
recepti on TBC spgwak 2suppll ednfoomethen nuersenspteddérem Zrendo28e (see

FIG 2), and oulput the G evel vahues af,dhenodulated sinal 5,2 the

soft deci sion values . , e transm ssion power control
bits transnitteBOVPEMAHE Tase-Rf aFMaikd oBSMathdo BSFENFRE tiegr Pare’d sPBn uni t

317 perforns a hardrza tdea stwst obst barsafdl decd st pacrabue rBRC-SS
outputted from Ehe TPC denndul at or 301 téﬁl nlglgmpr eget erm_ned threshol d
& “har &el's

val ue. The har d-d8&8V Sy ot p%?w?%%opﬁ i |6ﬁnuﬁirtan39fnil%%??esponds
to the traddni sron powebaphtsorthbpn .t canddy tleel Sontremerchddmmsd ehati on

BS1. The hard degkshoRAdyd 3d8oPRELOEHB o Ml £bAggt sbanpar ddhe soft
deci si on val ue TPC- $SS2 og}ta}f)at ed from %ihe TPC depodul at or 302, usi ng a
predet er mi ned t APEERGISE VAL HaF G S & TR DYt Bt PPREH (R HEP Y

deci sion unit 3iB8f8%medricesponaissndtthd tramsnilssibasportatdartrol bit
transmtted fromthe baseIﬁéaiéQQo§§2preferable to switch

25 transmission power control operations promptly at
the time of stopping the transmission power control
operation of the gentle transmission power control
step. Therefore, the transmission power control
method of the present invention may further include

30 the steps of: determining whether predetermined
conditions for stopping the transmission power
control operation of the gentle transmission power
control step are satisfied, after the transmission
power control operation of the gentle transmission

35 power control step is started; and, when it is
determined that the predetermined conditions are

satisfied in the gentle transmission power control



I f the values of both hard deci sion -67 outputs fromthe hard deci sion
units 317 and 318 are the sane, the m ni num val ue sel ector 319 outputs the
val ue of either one of the hard decision outputs. If the values of the hard
deci sion outputs fromthe 5 hard decision units 317 and 318 are different
fromeach other ("0" and "I"), the m ni numidal ue sel ector 319 out puts the
smal l er value "0" as a transm ssion power control signal. The hard deci sion
unit 331 outputs either 10 a hard decision result indicating that the
transmi ssion | 088°P €Ol R BLERBLRILNGt SiYnal SHAREHIPSt or / t ransni ssi on
| oss cal cul at or t3inismieqiadn tPoE rgeeattelo It hake va pi edet erdnnethd hr eshol d
val ue, or a harg deC|S|on result |nd|c%;|qg t hat he 15 tr nsn1s§#$n |l oss 1
th S P 1

is smaller than es&ﬁﬁﬁﬁ Pea"t fre CHhe* hard 850|S| 332
out puts a hard uéen§mmsr:esmlmomd| canityy It heter h‘éomamgmn@snmi@ss 2

cal cul ated by tBgwBi lorsd MRl cgderpdubat ¥/ddans 8E0R rleSsh i Lo at or 32
redet erm ned threshold val ue, or a hard

is equal 20 to or reater thJh E R

deci si on resul tPPH |c§ﬂqﬁf at P EREMAF AP0 TGO bEE D2 Tr s 1§ &2 fan t he

predet erm ned thtesholnd wad uelaIhedhand cdecinsi 6. results fromthe hard

deci sion units 331 and 33%R§r§cg§?§gpghleqi@§t§ $ﬁf&b%” QQQ%JB} $éggals to
se

the sel ector 333. Based on the selection control nal’ ector 333
sel ects a hard dBERStdPoPUEneRl DECKIGRS e Wlasméﬁép@n DA r 317

corresponditng 380h@ rbhe ddwnse ﬁﬁhenchWOl@nﬁf@hsxbh.ts shb@nwx\téﬁdof remthe
base station BS1 ag&ouhgqbavalue M N %lqe ni num.val ue selector 319,
t

or a hard deC|sW8R B 8P qu%?%ﬁ%?%?%ﬁlﬁﬁlfxfﬁf
correspondi ng tehihé turarsInsss banppawe rcamrofobi tngsrmedrniom ttedoérom t he

base station BS@seEOEn!Q§t@ﬂ§@smi§sEB% &kﬁﬂ§ﬁ1é@ﬁ@?ohogﬁe%dﬁiéﬁméker than
the predetermn al y t he transnlsi;on loss 2 is

t hr
equal to or greEg@ E&%qrﬁ?iﬁhﬂ%téPnFﬁ&@ﬁWﬁE%%%l6r9ﬁlGe %%fe sel ector
333 sel ect 45 heshatdotecissidns dgh plit trahsenis ofort hentard cdgdiisironamai t 317

and outputs the Q?E@rql%% %@E&uée:?“‘cﬂlét b‘é%' H& £ Ao A Lﬁé”%'?ﬂesﬁcf%‘dgé""’er

control signal, in accordance W th the selection confrol signals based on
t he hard deC|S|6ﬁaFé§@t@?(ﬁﬁ%ﬁﬁ%éﬁhfﬁaﬁQﬂﬁ94ﬁﬁﬁtH@EvsP@ﬁQHﬁts 331 and
332. If the trapAfbs®adidosdatdai srequealists o ¢ eatertkdamdtdzen the

base station and the mobile station, as claimed in

20 claim 47. This transmission power control device
includes an autonomous controller that controls
transmission power to increase from an initial value
in accordance with predetermined characteristics,
regardless of the transmission power control

25 information transmitted from the base station, after
synchronization with a signal from the base station
is established at the mobille station.

To achieve the fifth object, the present

invention also provides a transmission power control

30 device that controls transmission power of a mobile
station in a mobile communication system in which
transmission power control information to be used in
a transmission power control operation at the mobile
station is transmitted from a base station, and

35 signal transmission and reception are performed
between the base station and the mobile station to
establish synchronization, before information data



10 predeterm ned threshold value while the transm ssion loss 2 is smaller

than the threshold value, the selector 333 selects the hard decision out put

value B of the hard decision unit 318 and outputs the hard deci si on out put

value B as a transm ssion power 15 control signal, in accordance with the

sel ection control signals based on the hard4deci sion results outputted from

the hard decision units 331 and 332. Further, if the transm ssion loss 1

and the transm ssion |oss 2 are both smaller than the 20 predeterm nes

t hreshol d val uetreRéMdaEISel@bri 33t aErect Pateedut pie basse s ¥edniefe

m ni mum val ue sehecthabidkd apgt dohpuks tch@macpuinvahu&ml\/lslﬁ as ®is

transm ssi on poyer control si gnal Egn%% q{ lance W th g % selectuﬁg}control
r

S|gnals based on the hard J5 e%?glon resul ts ou?eu%Pe Somd e
deci sion units Bginamdssﬂzbn WQﬂﬂerheOnftazMeslslﬂmapomntg@dﬁr ol signal

determ ner 33 hayhRgmiiRe @NOVEoREEUBLYER oh IdSNETE SSraR sRAWERY: &ontrol
signal is determ ned 2¥)30 the, hard decgision result of the soft decision

val ue of the trBR¥AFsSOGF Hinet™ BHFPGFqﬁt Fanshi EE849E D dgh the

el ectric wave tecansmodsitorampahhs bhvhngotlee sivald ecotdansrl ssitdn | oss of the
el ectric wave t 1.SSI o) b en Lle ti : 35 the
base stations B %H§E§§E§%}ﬁ§£g?nighgﬁe ﬁégiﬁgég%oﬁﬁ%§s§%g4%%% e electric
wave transm ssi BRapachs Batweeh ?hethpbisld stian opoNBrag@ntreglete base

stations BSlp andaB82 are thd h- egghikeioh Fhaadercbhanothe nradedershned
t hreshol d val ue, _or bot eé$¥ler %ﬂan th% predetern1n§? t hreshol d val ue,
the soft deC|S|Bﬁ TETRN PR d ?5& sSFHt-the BT EPAnsmi ssi on power

control bits tramsnhrmaiﬁatwnmhwlbase stigmadnst BS1 &hd B82earstabhsider ed

to have the Saﬁgsr@gE@@ﬂﬂ§H@§ &Qrtgglmdyy;éﬁg%hfgbhabl|ItIeS) and the
smal l er value (~~0") of the e0|3kon r.es S a transm ssion

power control 10 signal. Iﬁﬁeﬁ?lhﬁvﬁo ?osﬁﬁﬁ Sfb%??Fftﬁ'ékﬁﬁﬁ%?%?ructure
of the traddm sshoanpdwer pontidés sagmabidet ertra neon 38haitl |ined wbssra bed.

In FIG 9, the é?gﬁs&‘ig%g%‘?{“ o@értbﬁﬁ%r%ﬁo%df%gTﬁat c%?&r%ﬁaée 15

denoted by the sane re ence nunerals also as those shown in
6. As can be sebRePEBHSEIQR ROYHE Whaﬁsmkﬁﬂ%%ﬁp@ﬂértééﬁﬁmﬁt%ﬁ%nﬁP

determ ner 33 iasludesrd w H: deprdubat @is a3l @ings 8881 i@ hTPC 20 soft
deci si on val ue meiggt canhi,ner %53 and.a hard deci si,on unit 304, which are

the sane as the’¢8 5ﬁ§ﬁﬁa9ﬁo? ﬁﬁpHQQﬁﬁqﬁﬁLﬁ% gﬁBﬁn |n53Q§ P The
transm ssi @8 pohee bentr Atast ol thetetmiamemidads atsanenéssdes: et ect or

306 that sel ectsoppeoaf J.tnhﬁaral5a‘§9$1t1 @ers_:I Ay ol 14 Sa TPEa a8k iand JiPC- SS2
supplied fromthe TPC denod ators 301 and é%% a cgnﬁaraéon 3gﬁ3thai
conpares the trRREAFsSCOTI0s ASHR ERCThe 3 dnshi8eT oh®l 6463 aitt outPut s
t he conpar|son'tbsalmoashﬁsﬁﬁ@tiomn tbet tolarsingnas 100 pheegelaotoro80 306,

and a hard deCI&é@@c@n%c&%?deéﬂhaﬁhaaesnb%@%@@rab@eeom%@ntS of the
exanpl e structure shown in FIG 6., The transm ssjon power control signal

det er ni ner 233 f%?Fﬁépl@n&Qﬁﬂﬁﬂ%ﬁ%éP%CPSWe§3$QJkﬂC§%F§€t§99Wtﬂﬂ the hard
deci si on out putinatiel3¥aflnom imeabasdddeciesivanzunpted84 e izl hard

deci si on OUtpUtcﬂgkggtEQQQéfE%Pafgggﬁﬁhﬁggn6¥ﬂéh§0€ransmission
power control information transmitted from the base
station, after synchronization with a signal from
30 the base station is established at the mobile
station.

To achieve the sixth object, the present
invention further provides a mobile station that
includes a transmission power control device that

35 controls transmission power when signals are
transmitted to and from a base station so as to

establish synchronization before information data is



The nmobile station M5 in this exanple -~o further includes a fading
frequency neasurer 40 and a fading decision unit 41. The fading frequency
measurer 40 neasures the fading frequency of each reception signal. The
fading frequency may be 5 neasured based on the | evel variation of an

out put signal (a conposite denodul ation sitfhal) supplied fromthe
denodul at or/ conbi ner 24. The fadi ng frequency of each spread channel my
al so be determ ned based on the |evel variation of a 10 denodul ati on signal
of a pilot sigrd® FntBadhSshdt thaRner (6 Jahelettald 205t Fat ¥ht
Application No. pa@@e 0829291 alneatyatibed thy dheups€sent aappl i cant) The
aver age value o ghgmggghn frquenﬁgn? %acQ%%g{gﬁgnchannelg¥%%

| ar gest 15 fadlng requency |ng requencies of ~the spread
channel s can beclséd &3 fadhhgtﬁx%q@@he&en§$§dﬂ6nbntthalDégnﬂmiaimomevel

of the desiked dﬁwaal ceemeraévﬁ@@r eases qdue 4 oyd 26l 89« rhAg iecend i On
SINR dr ops, a transm ssg&eeflp 20 cgntrol bit is determned so as to

bring the recep‘f‘?%’ﬁrsfzﬂﬁtflo ?EeCPa §&l%lwn%t6FaPﬁgl%Pwec’jrle f adi ng
frequency can beasedsunederaslerl onatbeigadioat ipmwerf tdettpansm ssion power
control bit det Pﬁgt o t%a’%’c’i’@ gBE9Ghe o Thﬁorﬁ@ﬁbﬂgtg%' S Hoyt 41
det erm nes whet her t fl frequenc¥ nmeasur ed i ng Trequency
nmeasurer 40 in RP€SAbdRe I%’r?rfé%aﬁ%e n6t §n§|elnérlq”na‘ﬁa’él?*éf~éﬁence val ue, and
out put's th@ode%}saﬁact@&ulsttlafs as£hechiran taoM rdlasagoakis3Q d3ecef ving a
sel ection contrgl i(‘qnal .COrres ond| n tol?L &F\CP Si on resglgt fromthe fading
deci sion unit 4Hr??|ﬁ (’,‘gtsllr?é1 tHat® 1 he® Suréd vat e of *t hé f adi ng frequency
is small er thantyxaesméberioncead tesonheodeliodiaomaBioseksensmitecdrhr d

deci si on out putsyghuendSpllamdfiec Dard degies %Méo§9éat@6@1 Qﬁttpfptaﬁ the
hard deci si on out&l%ﬁ %I ue as a transm Sil on power

Recei ving a sel®t 5ﬁ1mrdtl b9esP A F‘O(Elorlrsesep%?fa}?iu LS %&ecﬁ@? on
result froibt hendladli agsdediisiron unit 41 indicating that the neasured val ue
of the fading frequency is equal to or greater than the reference val ue,
the selector 334 selects 5 the hard decis_on output value fromthe hard
deci sion unit 307, and ouffAft L %Her habPdea&ei sifeit ot pht #8Fue as a

translm' ZSi on poazw%geﬁbégl oF gﬂ'aébpMéEBnﬂ:h&ntWeaflﬁiﬂfﬁSWDDlgb\éeron@ﬁﬁdﬂéd f
signal determ ner vV_n abpve. st if the 1 ing speed o
the nobile stat?oR” R@ngngt%ﬁn hCfehadl]gl)og ?eqﬁgnc actr]t%tlonbl i"g%\ét ation M5 are
bot h rel at £0el yr¢borensigito d6n$|m¢©gmp§nﬁémﬁbmh§n~bmg$he soft deci sion

val ues TPC- SS1 and TPC-SS2 of the transn155|on power control bits
transmttedfr E% 3 based on the

transm ssion | 68 .A,‘-W'i ransm ssi on pat hs between
the nobile station MS andFﬂﬁb bhselbmatreﬁ§8881SﬂﬁtEﬁﬁndanérannnqﬁss

deci si on resul t;,0f 5 aJBE1GOMIMAth 50511 88CES ¥y A Moy RbLai ged from the

25 transmission power control method in accordance with

the present invention is applied;

FIG. 2 is a block diagram illustrating an
example structure of a mobile station on which
transmission power control is performed by the

30 transmission power control method that is an
embodiment of the present invention;

FIG. 3 is a block diagram illustrating a
first example structure of the transmission power
control signal determiner of the mobile station

35 shown in FIG. 2;
FIG. 4 is a block diagram illustrating an

example structure of a hard decision unit;



20 wei ght combining is set as a transm ssion power control signal. This
process is the sane as in the exanple shown in FIG 3. On the other hand,
if the noving speed of the nobile station M5 and the fading frequency at
the nobile station M5 are relatively 25 high, a transm ssion power control
signal is determ ned based on a soft decist#on value of the transm ssion
power control bit transmtted through the electric wave transm ssion path
having the smallest transmi ssion |oss in the electric wave 30 transm ssion
pat hs between the nobile §tl&ti oh M5 BRETEAESHETe SIHTP bRSCBSPPEFE B This
process is the safecasni khche@xedpl enshawmt ishdwiG i6. FAGcordi ngly, when
the transm ssi on paths be n t he_ npbj tat.ion M5 a he e stations
35 BS1 and BS2 are relati \quel Y i6tn lg‘i’)o‘a %(hjﬁ ?t %&ﬁ@?"}f‘.‘e%?gw%*éﬁagﬁ?% adi ng
frequency is redatondl pxkowle & trantuiresirdn trenwerr Tosmk ok iongpawedor t he
mobile  -73 statiepoMSgiigrdet efdi bed; hased ron thotdnof 1 Lhe chrarsni ssi on
power control bits transmtted fromthe base stations BS1 and BS2. Wen the
transmi ssion pathR¥BetRe&d G he nobile station MS and the base 5 stations
BS1 and BS2 are not in vemrya@ood tondi biork (disgramhiebhltberbadintg a
frequency is r Lye L , nsQl S§i Si for the
e*}gillcéé la)éa%ﬁi d@rb%ésgwé%“ 3¥ %eooe’ﬁn&ﬁ?féé%nmgg r

nmobi | e station etermne _on the transm ssjon power control bit
transmtted throR@hrehe Shese Li9EeFBEABFe Ofr &hi’P bhepath “&Pavi ng t he
smal | est tnansmsskAnNihosI)s. As; a result, transm ssion power control can be
performed on the nobile statjon M5, whjle the .nore preferabl itions of
the transm ssi on paths be e'nrg hjes n%bffhgcté(t é’ﬁao%r%\ﬁ ]ai]_gu%grt%ﬁg%&gsae

stati ons BS1l antbo®BS2hareatmgkden dtrwctonsi ¢dr &theortrahsnsaghoa MOaIRH ssi on

power control signal,obtained byetdensheuchyr &bl DeFEGatdand a
transm ssi on power control SI%ﬂa| obtained by the 20 structure shown in
t

FIG 3 are sw tTheWRbaded & the fading frequency in the above exanple, a
transm ssi @8 power controlris.graliobsabhedkbylitdweratriiti userahdwmy ian FIG 7

or 5 can be emnioyed Loshead qt&éﬁ?%@”&fi&%ﬁ]wg sfi28588h Poanal 25

obt ai ned by the structure "shown in ( he nobile station M5
i s radi oconnect@entBoLhé iORG AL SFBENBHS CBSTEhdNBEDPLEnSEREH G t he
f oregoi ng exanpirswnt Lansnicssion power control can al so be perforned for

the nmobile station 30 M5 throu the sa rocedur a h vie |
situation where the nobil §?agg%nliﬁei§EPa§io@ﬁﬁﬁ%% e%lﬁgggﬁgggggiqﬁﬁre
base stati@fls. ¢xampéh oft nuwtynr egbi AgmeRdis eMRRAASAHLSSNOF FFRST

control informathopntenbg used dii $5i6haRSWeSSi Hh POYEr mB@RALKO! i S sel ected
fromtransm ssi on ggﬁgr contrql information traq;nltted from.t he base

stations to theééhd NEE " N embodiment of the present
invention is applied;

FIG. 11 is a block diagram illustrating an

25 example structure of the transmission/reception
device of the mobile station shown in FIG. 10;

FIG. 12 illustrates an example structure
of the SINR monitor of the transmission/reception
device shown in FIG. 1l1;

30 FIG. 13 illustrates examples of the
conditions of the reception SINR at the mobile
station and examples of the conditions of
transmission power control based on the reception
SINR;

35 FIG. 14 is a block diagram illustrating an
example structure of the transmission/reception

device of a mobile station;



-73 while the transm ssion losses in the electric wave transm ssion paths
between the nobile station M5 and the base stations BS1 and BS2 are taken
into consideration. However, the present inventionis 5 not limted to it.
For instance, the reception levels of pilot signals that serve as
information representing the transm ssion-ddality between the nobile
station M5 and each of the base station BS1 and BS2 and are neasured based
on pilot signals 10 transnmitted fromthe base staijons, or a reception SINR
that can be cal cul at ed fr&HV%heléiF USIAAISS Tant beteRPRBYSE itstBRAY of
the transm ssi ohrhosséssifor gewéhecositnplli fdecaf ¢ one @f athehentraiei le
structure, the gg%g?ggpion representing the transm ssion 15 quality should
preferably be use or ‘determ ning to which base station the nobile station
M5 is to be radi o-connect &G 1 nleath 8f flke' Frorelyot hgWeranpresxamnel i | ot
signal denpdul aper prbraRsifssi @rt 088 3QtcHycWred 0 503ddandoy? Arecrol

equi valent to tEe tran%%isskgq}lgssfc%bcu%%%prs and. transnm ssi.on path

qual ity neasure %mﬁﬁgclmqﬁf Hhd" the t §nsmfﬂﬁQﬁF%baB r@&ﬁﬂwﬁo%ignm
determ ner 33 igdeegageval ent to the transni ssion power control information

25 determner in clainms. A5, 1heim@hgﬁyg¥ggfgcggggngegggmdyg 40 and
the weight correctors 3l1 and 312 are eguivalent to_the weight correctors

in clains, the tBRbFREMSPEP I LOBRPYEFeACH T thP eohbrRer At AN ns, 30 and
the sel ect a0 33doshoensitathlda; 9 is equivalent to the selector in clains.

In the follow ng, enbodi [ d 4. ' gh. 38 w |
be descri bed. 36 ( Enbodi mene | 1 atbor dance W el A k3R T IgIE 38)

-74 The fol | owi igti 3na tdescrapmphe of tEpBdGfemS Bhet he present invention,
with reference tpahbfidaceomarydagtdoawiegscdIdE dRei hbystcatsas eivexanpl e

of a radio 5 comunicatio st to.which a transm ssion_power contr ol
nmet hod i n accordance wit h%t Sy pfgs%g%uﬁﬁ\7gﬁtelsoﬁa i Jaf)gl F‘é&%% sofaW%
conmuni cat ilén sysepAMiis sd TP W®DI ¢ entoriumerdid onedystefhien mad icke si gna

transm ssi on ang:ge¢gpt.:ion are 10 performed anong nobil e stations and base

stations. As shown in FIG_ 10, ﬁ.nvgile station 100 fnd a _base station 200
transmit and receive signdl< (intl i R tpAdIES S*¥FBRt e8I Ofi (A8 s, and audi o
signal s) in accosddhcéowist o ft heh £DMAcEpehpngBENR hin 15copbidlecst atitn 100

i ncludes a tran g%éﬁif%%/tri%%%ofi@PaH&Mgggi%op St 908 + PLOCERSHo 4120, and a

user interface e base station I'nclFudes a transm ssion/r'eception
devi ce 21028nd a signal pfdéessof dbbustrates procedures of

establishing synchronization between a mobile
station and a base station; and
FIG. 22 illustrates a transmission power
control operation at a mobile station in accordance
25 with a conventional transmission power control
method.

PREFERRED EMBODIMENTS FOR CARRYING QUT THE INVENTION
The following is a description of

30 embodiments of the present invention, with reference

to the accompanying drawings.

(Embodiments in accordance with claims 1
through 24)
35 FIG. 1 illustrates a general example of
soft handover in a CDMA mobile communication system

to which a transmission power control method in



20 Information (such as audio information, text information, or inmage
information) inputted by a user through the user interface 160 of the
nobil e station 100 is processed by the signal processor 150 to generate
signals in a predeterm ned format. The 25 signals outputted fromthe signal
processor 150 are supplied to the transmiséBon/reception device 110, which
perfornms predeterm ned operations such as encodi ng and nodul ati on on the
signals. The resultant signals are then transmt%ed fromthe 30
transm ssi on/re%‘éﬁ?lrgﬁn&é’vl“@eﬂilﬁnﬁm REIFETE RarthR BB Tfon receipt of
the signals fromtvhetioln lies sd@pl Dad100, the transm ssion/reception device
210 of the base station 2 fo 3 r t.er p 0 as
denodul ati on and decodin Qton pt?r%e %gggl @8@ %q,eere ;ﬂé‘ﬁ_%sg g%%éﬂinsqaneﬁ%f(gt ed
fromthe transntssfRofP tﬁ’@fht%i@m M8 280 radl‘PS eernepsadcdivdrasrl by the
si gnal processost22@onkt ®s f@frdragsz hat, ear dd@nsyi hted owalwddie
networ k. The copyverted signals are tf %B tted fromthe E gnal d;)r]%ﬁc%essor

2 ffe

220 to a communfi&t P&R VESMHaT Vi A& ot ¥ C AP EhES on 200,
t he signals supphiéd wioxitrtee fiedtmotkearserpriceessesh byft hbesibgisad processor

220 to obtain sigpakgni BsA m@d@ﬁ@rgw@qcteora@éa Jf\etﬁggea's% Qutputd.ed from
the signal 10 processor 220 are, sup he transm ssion/reception

devi ce 210, whi &h<per £8r 5t e?fe?%‘?ﬁf-ﬁ@d (’55‘& s stEAta&meASodi ng and
nodul ationlon thembigeal %.ightel s esateanedsifgral stives ebbsansiatttiethd riml t he

transni ssion/ regept ,qn 15 qlevdk%%g&g Egahgﬁg_f%% }I%L%g&l%% £h ‘%n

transm ssi on/ receptl on deV| ce | on t hat
recei ved the sighal sompemitttee Hgeast at The 266G« h%’q‘na’r-)é@flér ﬁ§1praévbt%$2n ned

oper ations SUChe@éth@é@lﬂv@|%@@Q529réﬁ%ﬂﬁlt‘ﬂb&nf£8ﬁ tgeeinsed 1 gnal S.
The signals gene&a%ed f Q@étransm ssion/recept)on devi ce lleﬁg
converted by th2-&rgRal [V%r 0ceSEDTC 158 PAYE %a P L S t HRE CRRPIS S ed at

t he user i Aterfacko260stBdsieth onfehecronpéet,edirsl goad st rehemisfsdramt i on 25

(such as audi o {REQLABLQR JEXind %QEH@E' QB I 05 LPRGE jdy or mati on)
is showmn to the_user. The transm ssion/ riceptl on device 110 of the nobile

station 100 perfﬁ?%tpreaﬁ%%%?bme power&control (uplink transm ssion power
control), based 30 on tranmsmissilon poelecantatdlomiNs betagsmassicon power

control infor Wéﬂﬂe&@%‘a rtgj:)rﬁ %%%1 lea_\é@ onflcrgase, O agBower, decrease)

transmtted fro e base e transm ssmn/recéptlon devi ce
210 of the2Basen@piiroltadd odl %9 peRfoERE B5 St &t senanBidwemn dhi s ol

(downlink transgdssbomn RWEIsnGiHE1oh)pokasedant ddrnsateai en power control
bits transn1tted QEQHE%@?Jﬁﬂﬁéééétgéh o%oglts transmitted from
communication terminals.
The mobile station MS may have a structure
25 shown in FIG. 2.
In FIG. 2, the mobile station MS includes
a transmission and reception separator 20 and a
transmission system that includes an error
correction encoder 11, a data bit modulator 12, a
30 transmission power control bit modulator 13, a
spreader 14, a radio transmitter 15, and a
transmission power controller 16.
Predetermined processes, such as adding an
error detecting parity bit to each data frame, are
35 carried out on data supplied from an information
source (an audio processor or data processor) in

accordance with the CRC (Cycle Redundancy Check)



-76 Accordingly, the transm ssion/reception device 110 of the nobile
station 100 and the transm ssion/reception device 210 of the base station
200 have the same structures in terns of 5 transm ssion power control. In
the follow ng, the uplink transm ssion power control will be described in
detail. The transmission/reception device-426 of the nobile station 100 may
have a structure 10 illustrated in FIG 11. As can be seen fromFI G 11,
the transm ssion/reception device 110 has a transm ssion system and a
reception syst AFFREE sHA%e SIPRAEm s%"?’@n P T eCRpF PEAIOSpHTAWCELl . The
15 reception systemmicpcesdesh«a datdaoprecdidest wWilZh anpettiar ¢ard ebdt on
~decoder/error d tQr 3, r rat. r 1 I surer
115, a SINR con%%rggt oF oI5’ Zﬂ%‘%r%%?as?kﬁ% fiseat 4Tt %i??egetqﬁa{r%ﬁi 2si on
power control bfgtdemeodvilifdriengsigndlafzom rdisnfsanencpowsietohtal bit
extractor 1E9. Signals transrttedshiemibhe aser stahten12@q @are supplied
to the radio receiver 112 vja the transm ssion recept,iQn separator 111.
The radio receiW%fluifﬁoﬁerlf%r%n%ﬁali'ﬁ\?erasézosf’d?%%d?rBc@ ngﬁ&l a
denodul ati on pretesslofreach:lod thensméeptiicon iweal sostpplli éd s ofw £ he
transm ssion and,peeeRY Y 5&?@@59& 113139 a&é&srﬂ??@ﬁ%? %@e band

% bed [ ate nal's i Acl ude

signal. As will be describ r, the reception sig i a data

si gnal correspoR@RRG69datta Boe tPARBATt A6F F1idR ¥ he2b8se stT&S on 200 and a
control sigmal contespomdithgnddurathohr aigmassiiond peseescentthelr bt+1al so
transmtted fro St ation, 2 S [ I t i ned

t hrough the de%%?%?@?ﬁﬁ%ge%% %e??%?%ﬁ%ﬁiogla c%?]t rggﬁtgéqs?;gﬂgl i's
supplied to the"tfadspPssisan pongracbares imareadehcesr "t19. The

transm ssi on poaf\@fr@@gbwirpj teexaraehabmhtd rastPsRert BentrdNSmM Ssi on
power 77 co\%y,ol it frcmthe base ban i gnal . The base band si gnal
t

_ J b S
obt ai ned t hr ough® t hé *GETEARH % PrBRESS Cfrgerar%‘;d) on each data signal by
the radi o Aéceiver 112 is Thepppedadert hd enrloridl €vesethieonadecoder/ error

detector 113, i :f.Qr ns; r i i frame, and
Wal 601 ReL LY B HIL D g&Hé%%d%%@fﬁ%ﬁé&%cé&?&%@@

detects a transm ssion error 1n_acctordance with cl e Redundancy
Check) techni quBd¥hetresdiz &t t HaedEEBASHY S QupPPYRE §87&F 3ot hrat i on
10 out put frommbeulaaism Siqd I egepetiran edie\iircen 1d0et orthemdisgniadn

processor 150 ( i.n_El . j r rr i d error
detector 113 al ég‘gggt E%tngrgnl _éb?)r%rﬁggééggtio%g l%g’su?ergét}ggfglg%%i (;ecg{ees whet her
a transni ssifon Messipkeses widnabspeéenat §hes Gwrp¢Famestife s@tdrat e

neasurer 114 categbabes tad h®i BErotataba MER) Bse tbgregeeplig@ngual ity
of the infor rratlkggar.estoked fromthe Lecepti an S|)1gnal %gggdey red signal

conponents), balBH2oR%EhEYert st P GRTEEt ifon Testh 1B ed % rom t he

error correcti opldeadder/ er roredietermpnediZrequency from the radio
transmitter 15 via the transmission and reception

25 separator 20.

The transmission power controller 16
controls the transmission power of the radio
transmitter 15 based on a transmission power control
signal generated in the manner described later. The

30 transmission power control signal can represent one
of the control operations of increasing transmission
power, decreasing transmission power, and
maintaining transmission power. The transmission
power controller 16 increases or decreases the

35 transmission power of the radio transmitter 15 by a
predetermined amount (dB), or maintains the current

transmission power of the radio transmitter 15, in



The SINR neasurer 115 calculates a reception SINR (signal-to-interference
pl us noi se power ratio) based on each reception signal obtained 25 by the
radi o receiver 112. The calculation cycle is shorter than the data franme
cycle. The target SINR determ ner 117 determ nes a target SINR so that the
reception quality (FER) of the information30utputted fromthe error rate
nmeasurer |14 becones equal to 30 the target quality. Mdre specifically, the
target SINK determ ner 117 performs such a _control operation as to_increase
the val ue of thRCEaAFgercs MR §F the FeBépCiloPRiER F+97 of ePRE SIS RTeRY on i s
| ower than the thegetagualidssomngoterdescnhaasa tdiegddlval ue of the target
SINR if the reception qualdt he. L of. jon is.higher than the target
quality (outer |oop cont r(;ﬂlk)%l %Seé S%ﬁk@éghpr%tréa oré%_jLGéga_?thcglrfapvaer €3 t he
recepti on Sl NR bogpanied forors Y hees| NRVABEs rfe  slamse we t huchel teargget t1se NR
outputted frsom thentanaet o3 NR getrr senenellbpiand outpubs e regubd  of
the conparison. 5 TEe transm Sssi on ggmer control bit determ ner 118
det er mi nes eacht2faR&ftsSiGT PRRrBLOntRSl B5i% 8- b BsEdPLA*E S s ssi on
power control opedatiransatissieobasewstatioant x200,b basefloon cbhe radrpatd son
result outputt : o t 16, (4 oQR C ol). If
the reception S ﬁ%?@%%&loﬁeﬁ%ﬂ tgﬁg%?%r g‘gtb]lé%égigﬁ%"beg%m icg(;gnc{l evel of
the desired sighBaRREBAPENERS Ml HEP LPHPRed B Dle $DWTadAd the transm ssion
power contnol bihatscselriaftia vabteatihabdiendi cates an 15 increase of

transm ssion power ("1", for ex ) . .t he h hand, i.f the reception
SINR is greater than the EngéF%g?Nﬁ,sF 5lfgbepiéﬁf?2eaﬁ 8f SRS ed

si gnal conponent$stsmdéhertmiml edepeahirghlicambadieveraddm $3icon power
control bit is sgbedbedsgdidies that shadizaat es feflegh €388 rofc dultAnsdd ssi on
power ("0", for_exanple). The transm ssion power, control bit determned in
this manner is StppPfe§ FPimIHer ¢¢ hhshi 85§COF TR r *bnePEPHOT det er ni ner
118 to a radi o amaasmbtrt eati?nadsthert R&nsr sSiNF @béasystem2(’descri bed
later), and is {%'F?etcr@ﬁ%@ tofeeég%b{?iﬁgﬁ bgse st Nr?”c&%garlt&%rt PaNsm p§! on
system of the nobife station 1 performns predeterm ned operations on the

i nformation supbl FEANFPAHSIRD RYHAF PPBEESIoP EHSPerBhsRA 3P FI G 10),
such as addi ng of an erronnde! ecié ngppakit yikidalo gasbrhtade byn accor dance
with the CRC techpig and error_ corr i Qn _encodi ng. of .the _data of each
frame provided @&J?Jﬁlgggxérnrgorechaeet%%??ngggar%ihteyr}bﬁ%r.ls 2°encobed data are 35
t hen suppl 28d teerheotadiid st raramnt bred2f rothehaadvds er ansmilomnes B
perforns a nodulg4i 85208 lhe ancosled Q?t ansUpRldied thahbaiakeve 21 -9
manner, and thus geper tes, a data nodu atlgn signal . The,radio transmtter
122 al so per f ords® AT rolEREAVST FELRESEr afdmi SETH Foher 188ALS0I2 4S5 t
suppl i ed from t$epptaadnitssitdre poveersenspoledviar sie 2rande 3118,The

inverse spreader 22 spreads the received signal

25 using the characteristic spread code of the base
station BS1. By decing so, the inverse spreader 22
obtains a reception data signal and a reception
transmission power control bit signal (hereinafter
referred to as the “reception TPC signal 1”)

30 corresponding to the data and the transmission power
control bit transmitted from the base station BS1.
The inverse spreader 23 spreads the received signal
using the characteristic spread code of the base
station BS2. By doing so, the inverse spreader 23

35 obtains a reception data signal and a reception
transmission power control bit signal (hereinafter

referred to as the “reception TPC signal 27)



5 as descri bed above, so as to generate a control bit nodul ati on signal.
The radio transmtter 122 then multiplexes the control bit nodul ation
signal and the data nodul ation signal. The nultiplexed signal is then

subj ected to a spread process using a 10 predeterm ned spread code. The
radio transmitter 122 transnmits the signatSbbtained through the spread
process via the transm ssion and reception separator 111. The transm ssion
system of the nobile 15 station 100 further includes a transni ssion power
control | er 123,CQr BFRRORGHNGD IO 2Me adgFaddad y-hscteaRFRd SBLOT PRI h
generator 125, adttacswotich th2thsrhetédaisois dmen poser seantipbal 332, 20

outputted fromthe transmﬁlm o] r?cﬁc‘f‘@%a%;@t/c%lm llr;terexﬁaggr%rd &9 ()e1‘s1the
reception systemis suppli ed ransmssion power con Forier- 123 via

the switch 126. aIHér@ombh@etSrdﬁsanls%%ntp@meudac@wtsmm@ls193t@ormtercblmythe

transm ssion poyes ahvthee %quqea?éeféazérrbhberzal%ob§§e€ooae§1@%ate a
transm ssi on power cont roé bi't nsmtted fr m t he base station 200, In

this manner, tHePTPARLAPs THAPROIT att theS PBRP B FRanSFi® tt?éarnciZZ of
the nobile st ats bgnd0D01iiss tpn@m‘ arurgoll sedt Iuat thiee grecept conr8kNRoappr oaches

30 the target SINRLuR) LIS DAsE o Aile0s200. sEhe |5 N, BALERLNL24 Sasel ves

the reception neasur ed R measur’er e target SINR
det ermi ned by t%rfaF*géPnSIdmcd%‘tW nf pEr e2¢P GO E of S tERE iN&Sept i on
SINR to 351det eﬂliFéﬂBeWﬂthéQfe its is thaAsmakRElorstadt £or UShNgcaopidedaier m ned

first threshol d v ughTh?ﬁg%eatkpégdet @Rm g%&asaeuclond t hr eégoll vaI ue ThB.

If the -80rece i on nanormal i t'or 124
out puts a cont rf’dllpglgﬁal aisnditcatimgoame i on ooridiut otp(‘aheowllg@\aéJ for

exanple). If tf}?rcs@é@eb&onn%ld\l%ﬂéww 8R aheonPdi 5daleatiBa FIS\R SN t or
124 outputs a control i nd I‘gﬁf&‘angﬁa second condi tion (c_a hi %h | evel ,

for exanple). \/Wé’hofhﬁo(’f r?tcrtd'lor‘m Lokt st ¥helf FRSFOL oA Sifis
out put t ed fBomdunep St AlRanDRirtrarr 1P, et hboswirieahu 112 6: lcotingbbg st hether

transm ssion pawer,J0; gont E@ar@rﬁ;&%iéﬁ%%o%l%éro %Q@%E.@Qﬁi@ Ssion power

control ler 123 Th accordance Wt e control aresult, the
transni ssi on power cont rolfHs telirso’éuf)%FFeHeﬁrS@rﬁq%ezﬁ r@RLAPLSITEF Fover
control bit extfeoheretidrt adthe (FERSNESSitOR peEspeDohr ghben tib d23, as

ot put t od frog haL SRR e s Sh e e R G L8 ST BTGB T
an abnor makOst at@gsirpd ghiamedl IgeNpRReAsPhg lb]atsefﬁatqlérhhﬁoeg‘é@é’r ator 125

is activated Wd@té@@l@ﬁnfrfé@ulsd anedm dThe aradualdyrtdsteani ng bit pattern
gener at or 125 ner(? g / sLJIJatt rn correégondl ng to a transm ssi on power
A FtP§ &é:

control bit str tBCHPAdGal'l y i ncrease transmi ssion
power 25 (hereinafter ref é‘ﬂ"ree(SIthR ased heregr aduald ycuhzteaskng bit

pattern). A so ﬂ&@ﬁ@%ﬂa@%mw m% §l£98LE9Lte%‘fgipéncéh§lﬁ‘§‘ 5%%%26
connects tgﬁ grad I ncr easi ng ttern gener at or

transni ssi pd?/%"fe’éo eEdfer % wrh SteSGMR determiner

determines such a target SINR that the reception
quality (FER) of the information outputted from the
error rate measurer 26 becomes equal to the target
quality (outer loop control). The SINR comparator
30 29 compares the reception SINR transmitted from the
SINR measurer 27 with the target SINR transmitted
from the target SINR determiner 28, and outputs the
comparison result.
The transmission power control bit
35 determiner 30 determines the wvalue of a transmission
power control bit based on the comparison result
from the SINR comparator 29 (inner loop control).



30 the gradually increasing bit pattern generated fromthe gradually
increasing bit pattern generator 125 is supplied to the transm ssion power
controller 123. The SINR nonitor 124 may have a structure shown in FIG 12.
35 As can be seen fromFIG 12, the SINK nonitor 124 includes a conparator
131 that conpares the reception SINR with-bhe first threshold val ue -81
ThA, a subtractor |32 that subtracts the reception SINR fromthe target
SINR and outputs a SINR difference value ~SIYR, and a conparator 133 that
conpares the SINKTEi fPecarfdecakl Yie D5~NRSOMSSARBHOS SN tise SSifk ¥REL or

132 with the segpad tthlée&md@leﬁ/aé)yﬂRThghe\Nthartmgessat bewed NRrdsrsnal | er
than the first thf:eah&ﬁq: val ue T h%mco q;t é 1 out puts a hi gh-1| evel
signal, for exa% e rece?)? SATSPNR iE'% €t 6°6rh eé’t er than

the first 10 thteghdl dfvaihre A NRAG §émp@rlat@mg®aeousput85 1epw ovenavel
signal, for sexagptermVbhen tde S&f\&%ié%&%&cq;dwéyecoﬁwéill $igqual o or

greater than thge second threshold value ThB, 'the conparator 133 outputs a
hi gh-1 evel signal’ 'fHPl%rF;ﬂ%reW%ﬁst ﬁetfﬁ'nﬁ”NF??ﬂ‘P‘PeP@H@é VAR ASENR i s
smal | er than thenseaend thwrestoid, vaEuehEha-edéIEtﬁ@mrpawRorisl%’iquut ptiss a

| ow 1 evel signal, é{grea%éq:npéh TPﬁe gygﬁgﬁm 1 Qg 12 1,2 %hgfﬁll%csl udes an OR
at'e

gate 134, an up- do gount er L 5 an
signal s of the ROWRAr &P@rférollSIbiatlddQBQralrl@an;iﬂt@@tﬁémﬂ-hésmhg?dt etfl%4, and

the out put 19i gnﬁéc@bt&m @%\9@1 eof3€rhé5d'e@9.litetd3%i@nébec&n?bﬁqetrﬁfsmﬂ@' (S
and the reset ter nal q‘n % gﬁn %ount er. 135 as

gate 136. The 25§ adag VG TRARET Rg CBF ﬁﬁf’tsé'}lnsﬁjecﬁargf’g&rf rcé)rﬂtt’ﬁ%
gradual ly i ncrelastngObbte p@t’terwhgeherap@;lesma s | hpatsad stsd arheo@oemt er

termnal (C) OfdéBPeHQedOW'T}Fé)U@E%s%%s1\9‘919@.)&‘,3’& oL RYL o3I &l fromthe OR
gate 30 134 swtches to the | evel , the up-down count er 135 is reset

and then restar?‘%Her%}ﬁHeQM%rbh l?tlgaﬁﬁteﬁutlssﬁd*r%rl‘ $OPPhE SR 1P IR . When
recei ving asbitteéinthesgriaduadwer ncorasbng it padt s Bokepresenti ng a

power increase ACE& dlk%ﬁ X%ﬂﬁie%raéngﬁél%% %) efoggﬁ%EO&B%lﬁg S lto

the counter. Wien fecel representin gcrease
up- down countertﬁgssﬁeﬁftﬁé’ct@ 1%@0%@%8@@%@8 BSlSQnV\h&SZt héVl't:Jd‘ti'hter

val ue reaches at}@éﬁdgbepfmrmectx\/@tml%lbhep@préiovwb&@rmeba&%@ DM temes its
out put si gnal to the lLow.le of the up-down counter

.gnal
135 as wel | ‘gﬁ%ng{ggsﬁtlo& ;{chwe)dqcon%@ § §;9na

20 Like the reception system of the mobile
station MS, the base stations BS1 and BS2 each
measures the reception SINR of each signal
transmitted from mobile stations on which the same
transmission power control as the above is to be

25 performed, and determines such a transmission power
control bit that the reception SINR becomes as close
as possible to the target SINR.

Each of the base stations BS1 and BS2 also
transmits a pilot signal of a constantly fixed power

30 value through a pilot channel that is spread with a
spread code that is different from the spread code
used for the transmission of the data and the
transmission power control bit. The pilot signal
transmitted from each base station 1s used for

35 determining to which base station the mobile station
MS should be radio-connected in a soft handover
process. Accordingly, the mobile station MS



5 gate 134 are inputted to the AND gate 136. The output of the AND gate 136
is the output of the SINR nonitor 124. The counter value of the up-down
counter 135 that counts up or down depending on the value of 10 each bit of
the gradually increasing bit pattern corresponds to the increase anmount of
the transm ssion control to be controll ed-%8th the gradually increasing bit
pattern. The predeterm ned value N set by the up-down counter 135
corresponds 15 to the upper limt of the increase anount of the
transm ssi on poWefetyelse tdontk bl ¢ edshionh 1t He gt stkuah | Yapacsdadiimp bi t

pattern. In theaHEb‘th%nStcﬁatﬂé)ﬂnﬂ-IQQs h%' RG ilde Bboves shryehung, diwulg
transm ssi on power cantrol 28 lin tranj%ﬂ’l ssion 1[:glower, co(r;]ncg ol ) shown
in FIG 13 is p]%?f5?§é6’ c@é‘%%%% IE“FG PP W I BT RREMFESHM ofPEINR i s
fluctuating w thehwaeneltits me:bkylhar s@Wn@mg@raiommd bheet argetid®l NR (during
the period tgnt'ae%&rﬁl%%&lﬁmﬁ hﬁhéeﬁ?’ég%;pct‘_rlcﬂ N%xbé%egﬁa' th@ or greater

than the first threshold val ue SINR di fference val ue ~SlIyR
representing t hEC APPEEPEN S et kP BB 1&gt I B AR RdthRe Hes@i i oM SI NR
is smaller thanléhelseeancridreshopdival BENRB £ 3bhdcpaladicngliyyndiot h

out puts of the arators 131 a 3 I NR tar. are of the
| ow | evel , and ﬁggcgﬁt ro rasr%sgr?]la Qléﬁ ute'?ee& fr%m t%nP%i:Nﬁ ﬁﬁlr?izﬁt 124
represents the $epsrateddi thmr%mh‘étﬁdwflr@velt)he Uppeier eteitptornof t he control

signal, thep35 switch 126 }Fé?c']é“ecﬂ%e”a@ahrsﬁﬁ?s@ls&d OI‘e‘PQW%fC%”tﬂﬂo@'t
extractor 119 to.the transm SS on ower cqntro Based on the

transni ssi on powefhal. 85 &G ‘E)l tae(va He’lcﬁﬁ)'%)lkﬁlﬁﬁﬁ} tagat g
transmtted f romfbemlaaza@rstsatp;mhléd%tandthexmmm byathent Minsm Blse on

pouer control _bhé e¥tLaGLOM 1 oLiE:§ bANSHSS] A1k PONET +eanLald 1o 23

performs 5 transm ssion power control on_the radio transmtter 122 Thi s
situation is a h®Yfal ofi thd i o andioRe 1t rté’nsbrﬁ sETdmsPpoRELI FRI®ItRE t he
mobi | e st atlison 4AOehsaperf avamd hassushaaimannerTidatalie vecepin«ad BF NR at
t he base statiopn 2 r es h . get N his . poaint., the
quality of the ?%%ggta?%ﬁ ]% %ﬁgf%ﬁe%bals?g’gt F‘?Bﬁ% Zéﬁagelt%erdlﬁor tes for
sone reason, an’@h@héobéé@pts‘f(mtlsvwmaréE@Iﬂ( ddyd rigramhempesicd Betvwglen tine

tl and time 15 ?cgl%m)'BfS%@ aplsicwaéi Halb%\%%ﬁ:é)s[bﬂ@§ sekatinanshy P bet ween
the reception gﬁRﬁ zgggh et SIN nsmi ssi on gl control bit

det ermi ner 118 shTSSP OBO nt? oPebPE o fi%cr ease t he
transm ssi @A podxeteomlmh@gb@etlsarasmoaszonza@)ssmdalthle thandni ¢4 on bit is

transm tted froghiheciBli ke, SAlion: 100nko . dase; 51 abi 08 200,; Despi te

that, the quallty of the reception signall fromthe base station 200
deteriorates, ahdftR&8FECHH idh SINRPDEEBREY S TR t#RAN (Bhdading 25
t hreshol d vaI ueva'hAa(cabnt)l nm t)e dhecoutiputvadfe ttweasomnpasaber pxth of the

SI'NR moni t or f‘ t egtegyltt(:hﬁ%] rég&sgﬁgg ll%\(/eél é/g hm&? tacc'%ﬁ:aptpefj}p

counter 135 is activ e output signal of t own counter” 135
swi t ches t 85t her PPERASFaFel dAsS*haIB@er‘ééﬁF?tl% AND gate 136 i.e., the
SINR nmoni tor 124, outputs oDl essgnal onepresent+tngrt ha cIeewy two

condi tion (the Qiggtl g%h&l demodulators/transmission loss

calculators 31 and 32, and a transmission power
control signal determiner 33 in the reception system.

30 The pilot signal demodulators/transmission loss
calculators 31 and 32 each calculate a transmission
loss to be used for determining to which base
station the mobile station MS should be radio-
connected. More specific procedures will be as

35 follows.

After the pilot signal transmitted through

the pilot channel of one of the base stations BS1



As the control signal outputted fromthe SINR nonitor 124 switches to the
second condition, 35 the gradually increasing bit pattern generator 125 is
activated, and the switch 126 connects the gradually increasing bit pattern
generator 125 to -84 the transm ssion power controller 123. As a result,
the transmi ssion power controller 123 perf8fms the transnission power
control on the radio transmtter 122, based on the gradually increasing bit
pattern 5 outputt d fron1the radually |ncrea5|n bit pattern generator

125. 1f the gradbal (hGehi tSpFEETPiEd 199022161 PPSS t hree
transm ssion poweatumlr etase&mhyh atheedebdrird reth atennMs( $hdB,1 £ dse exanpl e)

and a 10 ”ansﬂgﬁéELB”c%%"x‘@chS&re? € fg'l‘\éfgﬁ‘%ccfcej% W?ﬁgﬁgd%mf’%t Mfer

alternately perforimed so ransm ssion power
During this pro%és§laa§HQM$E%%%@%ﬁéﬁoauﬂmq)FQﬁe@héoﬂréﬁ@mﬁﬁﬁQﬁl% wer

control bitsg transyH tbed fHamadher 1praekislse strad | P84 0010 i bases st ati on
200 is inproved,. nor mal traqiné tgn power contr ol |s erfor f t he base

station 200, ba5B8PoR PR 15 Pon YSK&S i Tafe tgz din the
nmobi | e station TH6. 12®dn$drﬁgra@deerZZtparﬁnnmncmmpmmﬂere@ﬂsgﬁeaé

aut onomous! y peptoLERd afy e MPDLLEyShALOma00 based oAl e dipgual | y

increasing bit pattern, regardl ess of the transhission power conirol bits
transmtted frofPfRebadd SstRiioh Qbénn,&(,lcc?rfdlfﬁg? yoass gheticde®ibn SINR

nmeasured by ot heTbkbRgteasiireridddroé theemmbigmséasioa t@&aﬁxﬁbmot

exhi bit the abnﬁiggtlggQSygprcg;rggﬁggg QRPLQ@%€€ iﬂ%l% by the

dotted line in radual ty Ac Phe>r cedtlon SI NK
exceeds the 30 FraBsmifirteshoi B athe PhASats &dtHeor 38SLheasubsut of the

conparator 131 gbthhaedl. NRM%&M1é24tweor1w@r§é1esﬂ>9w&1k1@\felz3 As a result
t he control signal .outputted fromthe SINR nonitor %g%tches to

first conditionPEFhBIMSwATeVIEtYST §hie SRR pﬁﬁ§%ﬁftﬂﬁn mﬂﬁﬁ%&%%
transm ssi 6% posegnednt neliry ttlext speeed ThGid oo f heher padoits silemmpaher

control l er 123..Basgd @i dhe{LaNSH §820N ROWRSL SOMEROL BikS ¢ 85
"00111000011. i that are transmtted fromthe base station 200 and

extracted by th®PERaAs MG poreF S EBRELGN M1kt FAER8: 119, the
transm ssi on powetreepomalirer d23tper barek tsiansad sstanspaweredcontsml 5 on

the radio transpittgr 122 .0 the sage.ognper 4s. i the normal situation.

20 The reception pilot signal obtained by the
inverse spreader 22 is supplied to the pilot signal
demodulator/transmission loss calculator 31. The
pilot signal demodulator/transmission loss
calculator 31 demodulates the supplied reception

25 pilot signal, and calculates the reception level
(dBm) of the pilot signal from the demodulated
signal. Using the reception level (dBm) and the
transmission level (dBm) of the pilot signal
supplied as the notification information from the

30 network side as described above, a transmission loss
1 in the electric wave transmission path between the
mobile station MS and the base station BS1l is
calculated. More specifically, the difference
between the transmission level (dBm) of the pilot

35 signal and the reception level (dBm) of the pilot
signal is obtained as the transmission loss 1 (dB).

The reception pilot signal obtained by the



In the nobile station 100, the target SINRis controlled based on the
quality of received information (FER) (outer |oop control). Because of 10
this, nonitoring only the absol ute value of the reception SINR does not
necessarily help to detect an abnormality in the reception SINR Therefore,
the SINR difference val ue ~slI NR obt ai ned bySsubtract=ng the reception SINR
fromthe target SINK 15 is conpared with the second threshold val ue Thg.
Based on the comparison result, transm ssion power control _is perforned.
Even if the reckpYesAeSERRGaIGuAP 15 BHPFdA%rte hihet Ré 1Pt sttdMkshol d

val ue ThA, the &Qm@ut;muttoqf/ﬁﬂaamwaiahoaoﬂs% 1 ¢ hea SbNR3moNi trate 124
switches to the hggg | evel n the, S NK£%| fference val Ee Gs| NR becomes

equal to or gre%{’ tﬁérqntahe seenclz%cnulfl ol°d 4t e THhB, °8Rd the control
si gnal representi&hguibsogechdleropdinladns( tthe mtmpleeél yYe2®&pitsicgut put t ed

fromthe SINR @m&er s&%alas dia t 81 £an agQisng 1exanpt ept Ybhh 1t icont r ol

signal representin cond. condi ti on transm SSi r control is
aut ononous| y pek ‘ﬂ % ig\sed Rt ¢ heS §PREGaFY™ nctea ?lﬂggmﬁf" tern in the

same nmanner 30 mSgdeﬂiCI‘l lhdckeabdve. pALso, siifgntaie recepti on SINR cannot be
| mproved pr Omtégmwhhﬁt%rz?ﬁaéﬁh%s PB%ﬁo%%“tJaolc&fa@HEO

performed based on t I ncreasi ng pattern, Ee counter val ue
of the up 35 dd?\hl@‘éuﬁtlérnallSSﬂ%OCﬂ‘hbaSPNlétﬁ@mscf@rsSlmnréaéﬁes t he

pLedet ﬁr ”} ned V@%y@uwaﬁg&orﬁ t&‘@lé@_\?@’@ﬁboﬁh@ mhﬂ@@@érﬁgeeﬁlé%kﬂetefh oah@rfeat ﬁr
than the first thresho val u : t her S ntote
transni ssi or_ potePS i“nétsé‘zféie%ree"é%egdgﬂg ﬁgpe J\[NOJé ig gs

out put si gnal freeephé onp-ldownl codibmer olf 3% hdr cmslcm $ hgnhow | eveI and t he

control 5 si gna&rgﬂgwtttt%@ fromiden SENR: pRRistl dAc Swhtehes toud he first
condi tion. Thus, EUtO or%[pus transm ssi.on power control based on the

gradual | y mcre%%T-ﬁg Pt TGS %ﬁsﬁeﬁ&@@sn&ﬁs%‘?}% +8§81 &r “YBInstR ssi on
power cont 18l belsededrcthre o n&n&m ssanami6 speverpLont betwbiehs threansm t t ed

fromthe base stabion 200d:s,stistedy Lhet Wos Jranners uhga the counter

val ue of the up-down counter I ncreases or decreases t he counter
val ue dependi ng on the vallfe o‘fe%%léhl%ﬂt TES isd dhel g aBbalk! ¥ Si ncreasing bit

pattern reac hesoﬁhﬁlﬁé@d@tyerﬂﬂeﬁeﬂq\)@fsl@ Blprfelé@éwtmoﬂﬂﬁscbfr&%@cﬁﬁi@n
power control baseﬂhon t he adual y lngreasi q% blr jgﬁ}t%ern S scpended
so as to prevent ﬁnﬁééélss 37T r RREE T of OfHE Tt 5?8&“‘;}0 S with 20
no |ikelihd@d tfaent hber bess iVRSINR B, Bdd meosrdloBy TPRe sdlgnal

transni ssi on poyefn§ent koloata #rhed NP tsestlaweqrsel%régse&r ansngsi on
power at the nobile station 100 is

Fecept fon S NR T8E FBEPREFovEH HHouSFeE R PPt RaT o BOERodoRtrol bi ts
gener at ed basedtoanshetrtedepgticon Sie\Rbase srtartsimin tB92t othke base station

200. Thus, the ﬂyélﬁgmsgflotnh%s@mﬁnlﬁswe @qwtfp@twbeblts recei ved by
t he base statl on 200 can I mpr oved I mprovenent of the

qual ity of “Phe *%]F%l‘n§ﬁ11§§|l8ﬁl ;ﬂﬁ/@? RORYESR B'rhtes W%Pe}r%eﬂt%l?ﬁeb@asaé‘%t ation
200, the transntlssi basposelatciat rid 1 cahahe iacourtat ehyd peyf aheed idtott he base

station 200, aﬂgigﬁglr8%%%%&%36%£%%P§§§H&%@f%ﬁ loss calculator 31,
and the transmission loss 2 in the electric wave
transmission path between the mobile station MS and

30 the base station BS2 that is obtained by the pilot
signal demodulator/transmission loss calculator 32,
are supplied to the transmission power control
signal determiner 33.

The transmission power control signal

35 determiner 33 determines a transmission power

control signal for the mobile station MS, based on

the information of two transmission power control



35 the nobile station 100 can be prevented from continuously decreasing

bel ow a predeterm ned quality (the target SINR). 87 The first threshold
val ue ThA and the second threshold value ThB are set at values that are
experinental |y determ ned based on the actual conmunication states in the
mobi | e comuni cation 5 system The predete¥®ined val ue N corresponding to
the upper Iimt of a transm ssion power increase to be set in the up-down

counter 135 is determned so as to keeg bal ance between the_i nprovenent
charact eri sti c® s t heapeRepticch BINR ahE BfFicciSTRt 4P poRet &8/t B2 I n

the above examt#£giyhebhaecidel recepie onoBEMNB iskatordrmlMss deherrihad from
the result of a co ar I§lon het ween thg&rece tian SCNIiand th; first

t hreshol d val ue'H Fhécra&lﬂjts i a cgnﬁaornl son bet#eén the SINR
di fference val u:beia@rmRand3t3hele§e&mmdnehr ébkoltd arsdmies Thd: Plowewer, whet her

the receptign SINR ;g1 ngn Rl 1calk Ale ke det eraac dy Obeng: ghatihe | above
corrparlson results. Pal’tICU| arI In a CﬁIRS re transm ssi on power
as

control is perfﬁ?%ﬂeV\FPﬁlPﬁeTt gt I%F efl%%Jrﬁ%loﬁhétoﬁesr ]t'he
reception SINRdrsd noheakraheuict diomel esal Aed fImomieord ymbdnéngf thiee above

two conparison {Ieasrl.r'éﬁ@ss%r es%%%af&ﬁtggie%%%'a&g whes h€£ah9ﬁléélo‘%{33p“ on

SINR is nornmal usin ue are not edto t
exanpl es, but aPQ"I’ﬁ%sﬁ@PHr@él Fe el %Eﬁrfﬂﬁéerre@@ptli%ﬁlsqiﬁll?téées t hr ough a
transition1dromGamoniBkishatle d pra:a@nengaltr&&mnelwfb:beldsfsf erey froma

t hreshol d val ue .used Q.t.he re t|on SIENR rou ransjtion
from an abnormﬁh%tﬁ?gh?g vl © % ﬁfzggtl\?\ﬂé%%‘tt‘: 83?2 (L‘Laaﬁlo nal
state or an abnureratesentépnt ITHC (ﬁimrb@ldét ermned with a threshold val ue

| asts over a predeterm neg{e[geerrlxqc}1 fnéw Mee 216i.nay d@t@{g&gagkgﬁpqg on the
state can be made. Further, any er kpown determi nation thod t hat uses

a threshol d valifertahbe B%I%&rans%éssmnt ke "oV _%afpl <9
transm ssi bh pawetreisigeadddl milincveadedcwibled.he gradual Iy increasing bit

pattern, conbining power &ﬁso ees3 angh?osglggngﬁcir dﬁg sowever, the

transm ssion 5 power_ may a radually I ncrease control operation
in which the tr&iEmSsiBhepivides 53Rl 1o hatepy tlwﬁbr?a%e‘ae‘f‘?glﬁllaﬁ@r@urrent
| evel and mai nt® neghat 3vhe @umtsdweaechelbme @bloy@ w¥agpkes, the

transm ssion 10 i S,gradual Yy i,n a ed until the r pti S| is
i npr oved. HoweVer™ Jr?efhgg;écgﬁdl on “asrern't réldttgﬁgé agﬁc?r nTlaﬁ% t he
transmi ssi df pcﬂ/ceﬁ’t n&gcbe iionc vedsed ‘bﬁ;'l(ahpr edebdme metld Ainbual udesorrce, and,

while the situafd omiscBBERLRINGN JbeLheEnkhe 3l regeptyongRENR can be
improved within a redeterg1 ed ]af of time is deter D 3 I'f the
reception Sl NRq%r’lp?r‘bFBEEd tlg é‘rﬁdgri n 4BGr éec\ﬁ”ibrﬁnrfe?n% gredet erm ned
period of time, the regul @het TAsdasddnl poner 3@dntdahodslaesanede | n order
to reception TPC signal 1 supplied from the inverse
25 spreader 22, and outputs the level value of the
demodulated signal as a soft decision value TPC-SS1
of the transmission power control bit supplied from
the base station BS1l. The TPC demodulator 302
demodulates the reception TPC signal 2 supplied from
30 the inverse spreader 23, and outputs the level value
of the demodulated signal as a soft decision value
TPC~-SS2 of the transmission power control bit
transmitted from the base station BS2. These soft
decision values TPC-SS1 and TPC-SS2 reflect the
35 conditions of the electric wave transmission paths
between the mobile station MS and the base stations

BS1l and BS2, respectively. For instance, if the



20 prevent unnecessary control operations maintaining the relatively high
transm ssion power while the reception SINRis not being inproved, the
regul ar transm ssion power control nay be resuned after the predeterm ned
period of tinme has passed even though 25 the reception SINR has not been
inproved to the certain degree. Also, in thé-above exanples, the regul ar
transm ssi on power control based on the transm ssion power control is
resuned, when the transm ssion 30 power increase anmount reaches the upper
limt (i.e., wheR2PRBIESHMTerPYARheCORtERE (- HowRT & odRMeA T 9dakPes t he
predet erm ned vahgevh)l ey ‘e 1 heahaansni’s siren taoa\ertranamtﬁrt@wuswe

control |l ed based gn t%%l J%gyall¥llnc&§%m§g1tg£d ?%% %gztﬁgl §ﬁ$§sfgﬁ

transm ssi on pomer value ey be Tixed at the poi ht

power increase amblinended cﬁbé imethppéranismiitssion 89athe neceﬁuaondeaNR
used in thesSI NRygRAKLQHsl24 is a val ue nmeasured for each slot in the above
exanpl es. However, the average val ue annn%ttmn or nore slots nmay

enpl oyed. 5 In a case wherg'¥ W& hBBFI §°&t 1FHﬁ”TBGd?§eF&&P@IdeH%cQ%d to a
plurality of baBEeSTHCI@mfﬁfdémghlsnfVahmmﬂn&ﬂ@htthembﬁamﬂﬂ3ﬂﬁ(Hlpomer

cont ol descr! bedsahave Gan, be,per £ocaed dhagadd on, Eheotegentd an & Mo

respect to a conposite ecept i on_si gnal combi ni ng receptlon
signal s fromthéabusé JiPat1Ths. aﬁ@tﬁBGgﬁS@heh@%ﬁ%nﬁ@stbﬁ power control is

performed ap th@rﬁﬁ@lnh%sitdﬁlmséoi) laﬁdt e caloven exasphes, lidsdmay. be
performed at th base S %}I gg the above gignglge, t.he SINR

noni tor 124 cor gpgﬁdg o THeE h%f??§ S HE B pEoF THE Ghal ity
determ ner), andachewgmmhnﬂ¢QEfﬁe¢easthMMauqﬁu¢emﬂngememmaﬁ,]ﬁﬁﬁand t he

switch 20 126 cghrespend o E%&HEQB@BHU%%OA“ rOhe &FEQaﬁz‘érr tdy aut ononous
controller) in clains. The conparator_131 shown in FIG 12 corresponds to

the first thresHBEENFalce& ek 8 hi ngt QFedWﬁﬁaﬁ%%'fFP?tWFHﬂﬁﬁuﬂd val ue
determ ner L5 n @beflfaicientEhea saibdeaetoinktd? ksdwadh 6n Ehe rk2 iqord@sponds

to the d|ffererl(gfza)ﬁ}gue“F éﬁ&é@l@ﬁ §5%g§goqtggac§fference val ue

calculator) in c he conpar at or shown 1n FIG 12 corresponds to
the second threshol d val u&hdet¥® WREn§osEEs Yt 1he BBlsdpdiEs Hieshol d

val ue determ neggrindelaisi®mn T\FEl@éadE@LB)SH R edasé NPrhhbmpalstieyr gener at or
125 al so corresponds to the a nous. tr ansni.ssi on wer, cgptrol
p RSt he

i nf or mati on genPAET ng O&ER PSSO ranSht $516R8 Jpower contro

35 |nforna?pon.g@neﬁap@mﬁhng(ﬁ%uhhe Tﬁen§mu&ﬁnqg619$splcoﬁﬁe§ﬁDWUE to the
control sw tchifgtshepal ¥o A€ot yoh usWi t ahel )yd gkt akbBsr & APs goWN

multiplies the soft decision value TPC-SS2 of the
transmission power control bit by the weight
coefficient corresponding to the transmission loss 2,
25 S0 as to output a corrected value. In this manner,
the transmission losses 1 and 2 are considered as
the reliabilities of the soft decision values TPC-
$S1 and TPC-SS2 of the transmission power control
bits. 1In other words, a soft decision value TPC-SSl
30 or TPC-SS2 that is believed to have a high
reliability is multiplied by a great weight
coefficient.
The combiner 313 performs maximum ratio
combining (MRC) on the corrected values of the soft
35 decision values TPC-SS1 and TPC-S8S2 outputted from
the weight correctors 311 and 312. More
specifically, the corrected values are added up, and



-90 counter 135 shown in FIG 12 corresponds to the determ ning step (or
the determner), and the AND gate 136 corresponds to the autononous control
stoppi ng step (or the autononmous control stopper) in 5 clainms. Next,

enbodi ments in accordance with clainms 39 through 58 will be descri bed.
(Enbodi nents in accordance with clains 39-18-through 58) In the follow ng,
further enbodi nents of the present invention will be described, with
reference to the acconpanyi ng. drawi ngs. A nobil e conmunication systemto
which a 15 trarsnt2Si 6AMREREE it off e FefREE ViR 1at of HaPBEPHLER S HeF PP esent
invention will tige apphbederasgiihe same structure as the nobile

communi cati on system sho in E st ruct hown |G 10, a
20 nobil e station 100 angqg %ﬁ§%§%?$§F%%gzé%% :%%ﬁ$ ?5%§ﬁpsgkgﬁfand
reception of sifn@ar8Sti aél adlawgtlpaa@&@tsﬂ@@nmer&m@tSOlabdtaddlo 0,

si gnal s) insaccerdancg witht %%E@@Bmf&lé% thhe 6@@43' §tatalnomisko0

i ncludes a transn1§s on/re egt deV|§e 10 a S|gna pRrocessor 150,
and a user |nte%?ace 160. ~ basel stabidn 200 Gnci udes &

transm ssi on/ r ebept s bondewilee 2IRC-oH82 acsi ghal tpracesses 1220poweor mat i on
(such as audio t 0 text,inforgation, orgymyd on)
inputted by a J%E%Q%ﬂy bQQ tﬁé Jgerllnéer?gce 180 dﬁégﬁggﬁ%%Ple station 100
i s processed bytﬂ%ebéﬁgnéﬁaﬁﬂdﬁb§§%¥ 150 Po bgeferht Q st gnll$-im a

pr edggerm mle_d Lmrnath The asidgral s @é;:i@utt ed offrears itdrec iﬁ@ﬂaéspbﬁ&ﬁ&qu)f 150
are supplied to_the transm ssion ecep i on devj ce IC erforms
pr edet er m ned o%er%??oﬁ§a§3&%sassl%rhc %Fﬁg&ang ﬂ’DOJU'I a"f gé gﬂ?heeg naI S.

The -91 resuleeafficjmalts carnr edreondiagsiot ttdee froamshéssion loss 2
transm ssi on/recepgi 9“ davi @l ldbdwi hbe Base Hati HHR00a1WRoORJLERI Pt Of

the signals fromt nohi l e station 1 t ransnj, ssi on/ reception

devi ce 210 of th Egse ~8t §t6| or? 2%% pe?fggrrs'gr'géet'erm ned operations such
as denodul abi on and decodiThg APQ heomieceededoditgrbdsisThe sadnal s gener at ed
fromthe transmg égﬂéae%ptt N %&ﬁ%gﬁﬂe}o 1@ ecﬁé}?”sﬁﬁgi%he%bytﬁéw

si gnal processor into a orma can transmt over

network. The cdivedteBCipgRAl Hrle %Qénsnﬁbﬁe@afrr%rﬁ%%sépansunl&r oa¥ssor
220 to a commrti@@érmmnteermhreadhem atlﬁélesnpp\mrelﬁ THC AtohBeénbaseoxttat i on
200, the si gnalée cI)lneglra i a t e enelgé/\?rlé re prroecessed )%?Xnt he signal
processor 220 tO b a| n si r’ilae1 In A pre 8t &rmte aa n% The si gnal s

out put t ed Eﬂommr@dgtgnallnmioctésrseﬁhczm dpeusup@y eﬁnqbl@netnan the
transni ssi on/ r%?:%’&é@@rﬁl@\ﬁ'e@le 4 sl §hvRenkor i dredeter gl rad operatl ons

such as encodi g%and o L#I at on onthhe sig n%I S. The resultant S|%1 are
transmitted frdhi the™tra ST ecPt ol * GO 1Y t BOYRE 75
station 100. signal. 1If the predetermines threshold value is “O”
and the TPC combined soft decision value is “0.32,
25 0.06, 0.47, -0.15, -0.75, ...”, a transmission power
control signal “1, 0, 1, 0, 0, ...” is outputted.

Based on the transmission power control

signal, the transmission power controller 16
increases the transmission power at the radio

30 transmitter 15 by a predetermined amount (the
transmission power control signal = 1) or decreases
the transmission power at the radio transmitter 15
by a predetermined amount (the transmission power
control signal = 0).

35 As described above, in the mobile station
MS, weight combining is performed on the soft
decision values TPC-SS1 and TPC-SS2 of the



25 The transm ssion/reception device 110 of the nobile station 100 that has
received the signals fromthe base station 200 then perforns predeterm ned
operations such as denodul ati on and decodi ng on the received signals. The
signals 30 generated fromthe transm ssion/reception device 110 are
converted by the signal processor 150 inte5a-format that can be handl ed at
the user interface 160. Based on the converted signals, the i nformation
(such as audio information, text information (E35 mail), i mge

i nformation) i SLERBWALSE itde RREPT TRBLEOdndi &S] bmné@ésttue@n foean cena 10 of

the nobile st atbaaeleQa&a_rerg NBsiraRaMBsl O POVREt +h82 +GAMIR s { 4phi Nk
t ransm ssi on powaaéﬁcontr based.on.transm sztiﬁog‘ggower control. bits

(transm ssion p SOt FTROF RAEFORT PR T fPs TRep R+ 1 icr ease or
a power decreasg}atiansMs teadd feaoht hé Fhisadm st attonidh6. BE1e and BS2

ransm ssi on/ [ egpLLqn e £5,210.0f oL hASS siati 000200, 59, per for

transni ssi on power cont ro fransm ssi on power contr based on
transni ssi on poV\EFel?GmOrnolletﬂ%Js ¢ f afsRittedd Srom t hauhdbrltedsttt ittn 100. 10

The transrni ssi @ﬁéh@ﬁ@l@tsllwh deyir6€ &&\ﬁt@folt het rebj Ierghahﬂ&rtebﬂmm have a
structure illusgtr |n Fl seen from ELG

transm ssi on/ re%e%%l o’ élvslmclessﬂ%nAé racr?snmebsm oﬁgigdgﬁstaé:’mba%ﬁi%
reception system?ﬂ-habl§haré”aeth@ﬁ@niig@ll@rloahcre%@éptPénasé?rlj’& ator 111. The

reception gysteppihBshddes ¢ @é@lsgsﬁl vzarldel?ob@lﬁéaOBYCereewépght
decoder/error detector 113, an error te nmeasurer 114, SI NR neasur er

115, a SINR 20 COWBARARG: Fieeh ?%r@e L SPRE It £ i H@Y’eflfor’d”icf]ansm ssi on
power control bsigdaﬂermmesredllc&a ahd &rbhmansin ssoéonppewer coorttral bit

extractor 119 Signghs hANS L ed, LopBy hehAse. s)atbon 200 A1 SHpp! | o

to the radi o recerver fran ssion and recepti on separat or
111. The radio %’écéh@eﬁ‘omzl%eﬁ@Fh%naﬁsl nv &rrsEs sp*?lé%dcsr'léééis}émeﬁndo%

denodul ati o pregessranseads ﬁnt}b@thebéﬂwe@h St ah b supplsited ifagroné he
transm ssi on and Legep %l Ql eparaf or Ltlso%sass %eg gge a b se band
signal. 30 As Wi b e escrl L‘I)af’gr E rece 0 é | $%"hciUde a data
si gnal correspdﬁ@lrﬁgap@u(iait’f@]ty abshent éﬁtpr@mrtﬂﬂed%@blgnatlmoﬁfmo and a

control signal epsfgaRaRdidH] é&n@ﬁcboh&%@imﬁ&:} OE‘h@OM@bJ.QanH*&ltPéﬁ gkso
transmtted fromthe base stqfé%on 35 200. 'rl;%ﬁ se bag % :1 obt ai ned
t hrough the denodul ation S PePYGr rEd ee'ac hEFEERGghata4e
supplied taot heimraherrhamcbrdq:nmmononnial 30493 set at “0”, which
is the center value between the modulated signals
“+1” and “-1” of the transmission power control bits
transmitted from the base stations BS1 and BS2. To
realize efficient transmission power control, the
25 threshold value may be set slightly closer to “+17”.
In such a case, the TPC weight combined wvalue may
easily be determined to be “0” which represents a
transmission power decrease, and the transmission
power control can be performed with a relatively low
30 power. The threshold value in the hard decision
unit 304 can be arbitrarily set within such a range
that communication between each mobile station and
each base station can be properly established any
time in the mobile communication system.
35 The hard decision unit 304 may have a
structure shown in FIG. 4. This hard decision unit
304 uses two threshold values Thl and Th2.



bit extractor 119. The transm ssion power control bit extractor 119
restores each transm ssion power control bit fromthe base band signal. The
base band signal obtained through the 5 denodul ati on process performed on
each data signal by the radio receiver 112 is supplied to the error
correction decoder/error detector 113, whiéh-perforns error correction
decodi ng for each franme, and detects a transm ssion error in accordance
with 10 the CRC (Cycl e Redundancy Check) technique, The result of the
decoding i s supplied as i fforfdti ofhr ottt Sut b s { PANERILESISA r ecept i on

device 110 to thecsugeal apriocessona#80deshawsd nul € 320) . aThiec®id or

correction decoder/,er,ror. detector, 1 al so 15 outputs,an_errar ction
result that indllq%g e(sjevc\:ﬁest Ter %anFa%g%’i’séingn s BT ST ceiésa}p%ct to

each frane. TheTker 6 rsdt dlamhsdeetsion walidul3desparfeams er hrd ate (FER)

as the receptiofegyahbhy of &k theci BEALTRIIPONJ £t Qe8dsh bamte & eception
signal (the desired_signal conponents), bhased he error detection result

) on t .
out putted from FRBPEFEEY XA et ohf Hedtddr A& 1Rt Bet8f TEiIMhe SINK
measurer 115 catembahes 3125 nescepyi oheSIENK s(isi ghed sholdnt-anfer ernce. pl us
noi se power raty b ; recepti ' o] b by t.he i o
receiver 112. Tﬂﬁg}%a %%%éﬁ%:ﬁffc Ieglﬁg Iéf%grst%er t|%ng%ﬁ!égggpa%fr}%ne§%€cl e.
The target SI NREgEeERAES WHTLRRE eEhPnd$ Ca aoarkjet e dl ARE S0 delsdts ¥de 30

reception qwalbiwl(lEEB)s %{qda{E {tdSlf@fn@'&:ie@&eQ:Jttmﬁﬂi eghér ertslife erlrlor rathe
measurer 114 begcones.equal to t arget qual.ity. Mre eci,fically, the
target SINR det‘ggﬁ?ﬁqu%ﬁ’%‘ﬁ o] ! sgéh Sg‘ag&n%go?h%ﬁe?;ggi %ﬁrzfgc to increase
the val ue of thehrasgefld3saqInNR THilt heThecdptdion kpadi dgces itome umifor mat i on

is lower than theitanget Qualidy, tRBdqke 1deQeasesie. valug nofhtine, target
SINRif the reception quality of -94 the information_is higher than the

. g
target quality Fo8t 8RCPHSH Nt rétFisFRR SPNR ctnpar GEEPTTE6 2c At es t he
recepti on 3BNR datpetibed oy athd hEP S| dBmbRasdr evo fld5dett bibhe viadnget Sl NR

outputted from &%ﬁng taroet. JINR geteLpibRer ‘;031117 elaf't% out pytg tihe result of

t he conpari son. e’transm ssion power contr t deferniner 118
det er mi nes eachS®eaASH $¥idgh PrweFlEdht LOraAsintckd velusedhiln FhZ ahsni ssi on

povvelr 10 cont rotdh?peramﬁcms agpéchﬁfb@é@l@t,attih@(g@@on@flﬁgedoaetdleslic:qnp?ri rs}on
result outputte o] | NR conpar at 11 i oop.control). If the
reception SINR lil%lérrghtze%et earr{mtrh%gt‘ﬁﬁﬁggjﬁl %ﬁie ?ﬂlgér‘é%@ lling?fl Iséjvf)eﬁ of the
desired si gfal ¢empohent yalgialbigeeenaingdd ©F lreaherahbdarhgher ansni ssion
power control bifchagseh s Mol el hbatnbndiGtatass e b NEHBAS § 1

transm ssion power ("1", for e | e). the qther hand, if the reception
SINR i s great ers?‘ﬁaﬁdt ﬁ@rtei‘r}t&ﬁ(fg?ﬂg,‘et ﬁgzr‘ecéﬁ}‘? o FRUEI "8F% he 20 desired
si gnal conponendscisidet amiiteil 2 othenhpglipudrsd the deansdbssiresyploner

control bit is set at a value dhat,ipdhcathes adecseasgref Jhransm ssion
power ("0", for exanple). The transm ssion power control bit determned in
this nmannerfdi s %E%ﬁFFéHn result C obtained from a decision wvalue A

supplied from the first hard decision unit 321 and a
decision value B supplied from the second hard
decision unit 322. The operation result C 1is
outputted as a transmission power control signal.

30 The operation logic may be as shown in FIG. 5. More
specifically, if the decision value A is “1” (which
indicates that the TPC combined soft decision value
1s equal to or greater than the first threshold
value Thl) while the decision value B is “1” (which

35 indicates that the TPC combined soft decision value
is equal to or greater than the second threshold

value Th2), an operation result C of “1” is



25 fromthe transm ssion power control bit determner 118 to a radio
transmtter 122 of the transm ssion system (described later), and is then
transmtted to the base station 200. The reception system having the above
30 structure further includes a synchronous state determ ner 130 and a

cl osed-1 oop control start timng determ nefli35. Before starting actual
uplink communication to transmt data directed to the base 35 station 200,
the nobile station 100 transnmts and receives signals in a certain fornat
to and from t heoBaBE tELEk iadn ODE2RBMAS SLE Ne AR T sBOBYREAr 6digiat] on. -95
I'n ]Ehl S oper aL'@Hat‘Or@@tr@@drﬁths sa/n@h%ﬁammtsll% ﬁmefaﬂh@r:éﬁ%a@ ;&ﬁj aﬂ-lﬁ
performs synchronization.inifiation on nal, su ie rom the
base stat | on 200 S4e s deriml | SHeSR sy ABRT ont 2k | Hie AP SUgRos. v v A
synchroni zat i oni$ni* 0" at( MmchThHl@yneheanct@@tstm@ TRt ecambeneIBG nbni t or s

the synchromi zagseRnskBit kalihan P@réﬁéﬁ!‘iérbkﬁaﬁ? Eﬁ@“ Pﬂ%‘%eﬂﬁﬁ‘:res]irﬂc?ld and
det er m nes whet her synchronl zation (upli synchroni zation) has heen 10

est abl i shed. DeY2tHEnilhg) tH‘ﬁ}le’%/nJElﬁ?oﬂPEélsll@r? hasl beeh &8t abl'i SHQHL,C}E he
synchronous st atedfiebees nafatl3theourpat soaksymahront zateon sestnabid lshé ng

onal, e, o oPEdahash onal Siar beLbllad el el aere 3 bhehudes, o

timer function oufputs’a swt nal hing  pi eces
of transm ssi onobgﬁéﬁl@@ntrr&tﬁui%f%r@rﬁt Qn tl§ tiél‘@j%‘é*élt?ﬁ aSt Bansmi ssi on

power contnel opeaAkh@Rsafort f}ﬁ)ﬁéﬁ”éﬁh%ib@”@ﬁﬁﬁm'@Iﬁlage!‘b%Qe]sJteﬁH"é ng the
operation to establish synchroni zation functi 8?;?5 the cl osed- | oop

control start trhiRg dECH R rPeQrwe_L§5d$vFFFat§§ es ¢t i DT Pinedietail. The

transm ssi on syahennsf (die .nobile station 100 perforns predeterm ned

operations on the infornatd gn.suppl | edrheomdhes i gnak 1 progessors b0 25
(shown in FIG 10), such as adding of an error detecting parity bit to each

frame in accor dAREEEWNR RS ICROT RAPGUE, 1dnd r r oF - Borr &dt iTHE SRodi ng
of the dat asof ecazﬁlblfméaneorfrm\dedeﬁsiz\bhhvbhlexeerﬂs)rsrdaalﬁetl Ryaparddey bit. The

encoded data ar g; gg ttegr}ess a?fﬁ’e”i‘ﬁl g enc% dmaj_;)tgg: é%% T radi o

transmitter 122 per ormsarmu ron on ata stpplied in the
above manner, aR@2Bhisegemscatstar aabalfoddlats o 4i ghal OPFRe Yiadt o

transmtter 122r@},§gtp@r foar n&qa&rﬁ@ﬂﬂhat Een o At td@ &Eansm ssion power
control bit Sup€|le fromthe transm S?ﬁ n povver contro bit .det rm ner

118, as descrl beb?ABBVES TSE &P gehl Toropfeintagg t©

current transm1551on power. A 51tuatlon in which
the decision value A is “1” while the decision value
B is “0” is not logically possible, because the
first threshold value Thl is greater than the second
threshold value Th2 (Thl > Th2).

25 With the above structure of the hard
decision unit 304, the current transmission power is
maintained when the TPC combined soft decision value
does not clearly represent a power increase or a
power decrease (i.e., when the TPC combined soft

30 decision value is smaller than the first threshold
value Thl but equal to or greater than the second
threshold value Th2). Thus, an inadvertent increase
or decrease of transmission power can be prevented.

Referring now to FIG. 6, a second example

35 structure of the transmission power control signal
determiner 33 will be described. In FIG. 6, the
same components as those in FIG. 3 are denoted by



nmodul ation signal. The radio transmtter 122 then multipl exes the control
bit nodul ati on signal and the data nodul ation signal. The nultipl exed
signal is then subjected to a spread process using a 5 predeterm ned spread
code. The radio transmtter 122 transmts the signal obtained through the
spread process via the transm ssion and regeption separator 111. The
transm ssion systemof the nobile 10 station 100 further includes a

transm ssi on power controller 123, a gradually increasing bit pattern
generator 125, ahswshole T2 emdmica hnaesmlssialsstast Labge dentFDs | ed . 127.
The transm ssi on power contto rwl12 the t sm ssi on power at
the radio transmtter 122, %aés%a ](D)% gﬁéit &gr%ﬂmoi]z?ongpo&g% control bits
that are transntfREETHSEHAMEPVASE SPALITOR Z0MRmY SRteaFiac b3 he

Lr anzm ssntﬁn Fom&m@@tsr GiwcblTP@X&é{v@HQflgjttlﬁcé“ﬁoihQn%WB‘OQh tJa26 ord20II
ased on ransm ssi.on power con [ ner at e m the gradual ly

i ncreasing bit ﬁa’f‘Pé‘Fﬁt@erne%dg 213§ (aFﬁ(?sre%tqgins?ﬁl s?‘oha &Aéfecc](ﬁ&‘?%l bits
wi || be herei naiihét Béflerr ddit® tket fie regreadunl d yampteedsierg Faid. patfern”).
The gradual |y iagpeasingn diiapablennioenal aled senputhe. . adyal |y

increasing bit pattérn generator Serves as transm ssion _power control
bits to i ncreaséeFHBtthzilnéj?ﬁ%s$b‘ﬁnﬁéV\ér agd £hg ohRFePhLEnt ﬁé’r? thedRdEr ease
rate of transm 8skapppawey fih@h tRecoftkaldedposedess 30 mANSIT SS&NA
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bj
i ncrease. b&gaally i ncreasin attern
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i ncreases and atﬁénglr@n%%ltaglo@ pbRErCaLUINMG AL POVeE Heahaass RRPesFom
alternately. As gady descrij bed ?gﬂ] PH@ -97 synchroni zation
f

establ i shing si Bﬁﬁl lfttpﬁftjt%%ls hronous state deterniner 130,
the transm ssion st art/st dheommpakerol28 i anptsatae tadi o transm tter

122 o transim . 2asLg0al.idh 3 S pr pdhebhned d OPRLLL AL LT eashnyd ol Iy &

the synchroni zing operation t he
transm ssion st@FPPSHdE LY AT BRI S FOBUL MRS Caa%qa‘ahéﬁP%ﬁ&n weit ey t tRE gnall
~1 to pronpt theraadmastsiansmdser2122lcaltymsmy 8hdOpsigralsigndhe

predeter i ned LRk, 1 TS, .0} G580sh 000 60N, SLAT L, LAY Jdet gf g ner 135

contains a tiner i's acti ransnm Ssion start SI%I’I&N ~1
out putted from PREPELENSHIS TP RE &P PRSESS Uddht r oTrer se27CctPire W Dsed- | oop

control stant 15n%h|&’bn&h@etcﬂfnﬁ‘sz{1ﬁis&§5r6%bﬂl’tmf&&$mV\Bﬁéh@bmb'&&at’dd'ﬁe Jessur ed
by the tiner has redet erm ned .tine. Wen

ecomé gﬁg { gnger t han a
the nmeasured ti®8 RadSHESTTERduAT “T 8 or 0 der 3Han PRESHr 8t ned
time, the cl osesleleopicantaaitisthrsigneilng s20 et erei hkerl3Beouwtyputst a

swi tch control sigpaknBefQr edén‘?@dﬁ@@‘cb% %Toqt' oM 100 stakhs tasmtting
infornation data to the base station 200, the switch 126 normally connects

the transmi ssi oRepoReP e ditrtt | BFC 1231t 8%t ﬁé‘egr%%%‘?IFFESOPn(PPéV&s’? ng bit
pattern gegératoont2bl loitt r'u:sarssmuatednfrtohe thransas sssoatpowerBIont rol | er

123 performs a frapggi %%'t fﬂ%r%cofa%ﬁx?&d PN £9F §he rafiin is
transmtter 122, based on e gra ual l'y 1.ncreasi ng Bi pattérn generated
fromt he gradua m9 soft dec151on value TPC-SS2 JOf the transmission

power control bit transmitted from the base station
BSZ2.

30 If a selection control signal based on a
comparison result indicating that the transmission
loss 1 is smaller than the transmission loss 2 1is
inputted into the selector 306 from the comparator
305, the selector 306 selects the output from the

35 TPC demodulator 301. If a selection control signal
based on a comparison result indicating that the

transmission loss 2 is smaller than the transmission



30 increasing bit pattern generator 125. Wien the switch control signal is
outputted fromthe closedl oop control start timng determ ner 135, the
switch 126 switches the connections of the transm ssion power controller
123 to the transm ssion power 35 control bit extractor 119. In this
situation, the transm ssion power control +&8-123 perforns a transm ssion
power control operation for the radio 98 transmtter 122, based on the

transm ssi on power control bits that are transmtted fromthe base station
200 and extractE@SBylt Aé traithiedi BAtRoREe SEMTDIohi 80X EFREL dhel19
(cl osed-1 oop comdmiph)athrlidos t hehé r a8secssirorfoecapl ¢ 0psdevieceouliiof the

nmobi | e station %PQm EQ% %r%p§ﬂ%ﬁ§agfé£gge@blon device 210 of the base

stati on 200 determ nes m sSiron power control bit based on the
reception SINR with respe@tlfleldlatl@j r‘é@@pﬁll@@ $ingirtal 30 T rper ERemyolsi It sd at i on

100, and transngésithnent bANSIHSSE ONe PORAN seFH I cPiiohovhhaemaitides$t ation
100. Al so, the trang glon%rtﬁﬁgtlon devi ce 210 of the base sg ation 200

perforns transr?Sst b of TSI SFEOSY FHHEE: wF REFPanSritssi on
power control tn$sngranpmdd&ﬂhﬂmrmeﬁhEhbas@qmdﬂvaﬂuéOO The hkedwbile

communi cation syskem Bavipg 4 ftﬁJﬁbQP{SnshU& h%re’tkpéfﬁéPaogéggéHfgf t he

information data transmission between t ase st ation
mobi | e station A9PulEhashasd AT RS DOD RAHShE DI PE s8idprpdn 100

transmt ang r eﬂe&)wdvaéi s doy pesa ©f thef aarat iqut 1dd enghnatcammreaont rol

channel , and then nsm ecel ve_signals in pr edet erm ned for mat
usi ng |nd|V|duéf anne s%fg"f‘ie%%% §8d8%c%£ﬁ%éi %?%c?eanba q‘ on the
vari ous types(ﬂP¢n$§ﬂnﬁﬁlEﬁCTﬁﬁ%sl@otbérS@Mﬂzmﬁnﬁﬁ#a§$ohhﬁ@ @ﬁxﬂﬂ¢sh

synchroni zat i onpadfegessentdnluPiocegur ¢gelen Fifte, operation to establish
synchroni zation are the Sﬂpﬁ as_.t rocedures shown 30 in FIS. In the

he
operation to establish sy &ﬁ#bﬁ#?%t?gﬁnSWﬁéﬁ%%ﬂuﬁﬁ%ﬁﬁz%??ﬁﬁo %&ﬁ%ﬁﬂlshed
at the nobilbe sdate¢omihed@ GSSHaviﬂgitﬁé)abbN@|Gﬂhmntmaesnatter 122, which

|'s under the conffoln QEsE%gmb%EbﬁéP”é&Mé?b s tg% 1 st pd&?@&ﬁ%'e%ir 127 based

on the synchronlzatlon est S|gna out utte fromthe synchronous
state determni né?2388 8p tthe sofgy %?hﬁéﬁﬂs?@%WQ1ﬂﬁﬁn$%h geviiEE BRY
starts transm tdf ngh@ 5h:gmlmﬂsrsitd&e poedet eomvied ftoiﬂatrénlsmllilt%d 21). A

transm ssi on povie r operatio e nse to the SI erforned
in5 the nanner éﬁ ﬁ%rﬁé]w Ves%%% %qﬁfiép?h%a F
transm ssi 8A mﬁM# %@ﬁﬂﬂ@ﬁtoﬁéﬁnﬁmﬁﬁstﬁé ﬂpﬁérampnmetheogéécﬁédﬂicontrm

start timng deferdl AeEndA3 sisS ACtpyeh edpvickie drhecd ansPl 581 aRatiayt si gnal
-1 transn]ttedl&§0n1éh%he base stations BS1 and BS2. Accordingly,
transmission power control can be performed for the
mobile station MS, while the conditions of the
25 transmission path between the mobile station MS and
each of the base stations BS1 and BSZ is taken into
consideration.
The transmission power control for the
mobile station MS based on a transmission power
30 control signal determined by the transmission power
control signal determiner 33 having the above
structure (shown in FIG. 6) 1s preferable in that
more accurate transmission power control can be
performed when there is a great difference between
35 the transmission losses in the transmission paths
between the mobile station MS and the base stations.
Referring now to FIG. 7, a third example



10 synchronous state determ ner 130. The base station 200 needs to start
downlink transm ssion (see ~1 in FIG 21) while not receiving information
or data transmtted fromthe nobile station 100. Accordingly, the base
station 15 200 transmts a pattern of transm ssion power control bits "1,

1, I, 1, ..." representing a continuous pewar increase, |ike a base station
in a conventional system As can be seen fromFI G 15, when 20

synchroni zation is established at the base station 100 and a signal in the
predet er mi ned f8ERUCLUS & raahshl et BdansahstHeor apidwetr ansirotlers ipra bt ti ne

tl, a gradual l ygbRer@asidd Pitypattgendekcdibf. 1. 14, r9g.- 7" Qfperated
fromthe gradually increasing 25 bit pattern generator 125 starts being
supplied to thes?%Sn&‘ﬁ”?sqrb‘?f? DuRF EBACEoITerF 423 ¥i aTenhdedutteh Av6. I'n
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dot s- and-dash | Bheé) and 3100, WWw¢ ehahd presdeticrmi wedtsi ghdl ainsl el hg
transmttedof roghihg radiiGnds ansbt ge1k24 o M3t he transm ssion power

bei ng gradual |y increased, synchronization initiation is performed at the
base 5 station 200 based dntkhetpfeletEfniStedRignaFreasurs Hisge Z3G - For

i nstance, when 3ynchheniwadiglon ¢seéftablenthetktdrhheebase Ostdatiaxmiatesi me
t21, the base sjat| ; t [ transm ssi power control bits
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measur ed by thesefhedelkds imot YeiupecBRE-Sfdaland DPCrBAger ft Hdre t he

predeternined tipgntAR sAURNPIMS COBLERL 1P8Y10d d5dnsARd ckhersfny erfhe 20
transm ssion power contrqller 1 _?c]%)atl nuye e transm ssi on power control
i

s.th
in accordance wPEfct A&adradtfalt e8Sfng W ttHacYetARtat tinme t3, the
cl osed- | oogOcontoef fstarn tts maogreependingr tI835 et eraharms sishain tlhesd i e

measured by the; tLARY (has 25 Narore: sAULSLO O donger (bhal ol |
predetermned tine, and then outputs a swtch ‘control srgnal. Upon receipt
of this switch COREEEIFES gifdii®t he switch 126 switches the connections of

the transm ssion power comhelHaerd 128cteibhe W34 ransmpesifoRmBO%eh LaMt r ol

bi t extractor %@ci@‘%ﬁr oNalye tLAPSL] %%EOQraHQ%’]@r%fof'ﬁéogoE%r J8 Jadi o
transmitter 122 1S perforined In accordance Wth the Transm ssion power
control bi#s thédlareTEEr&SH et Dateadof roRe thes apt i ht SFRRIGAUP T espect

to signals 35 f3Dm t heimebid & dddto&mifLsanthtgansnat edukrommthe base
station 200 (Clﬁggg_éggg§¥g§réﬁft 315 also performs a hard decision
on the corrected value of the soft decision value
TPC-SS2 outputted from the weight corrector 312,
30 using a predetermined threshold value. The hard
decision output from the hard decision unit 314
corresponds to the transmission power control bit
transmitted from the base station BS1, while the
hard decision output from the hard decision unit 315
35 corresponds to the transmission power control bit
transmitted from the base station BS2.

If the values of both hard decision



As the transm ssion power at the radio -101 transmtter 122 is controlled
in accordance with the transm ssion power control bits transmtted fromthe
base station 200, the transm ssion power gradually decreases after tine t3,
so that the reception SINR 5 at the base station 200 can be nmintained at a
preferable value that is close to the targés-SINR. In this situation, the
transm ssion/reception device 110 of the nobile station 100 starts actual
uplink communication to transmt signals including 10 transm ssion data at
a predet er mi nedovtRifAg. olifn thee hasdsAdesdisdrmponerteobit £ obndperldt iaore for t he

mobi | e station 498 ngn@r Qb%tsfi afhq Okatnher mati o fat A ragerission between
the base station 200 and .the nobile, station 100, after 15 synchrqnl zation

is established BfaPﬁ@lﬁﬁﬁlq RYRT oh"FBE2 S T riisii SEFOASSIRG |
controlled in ath@tdaapee\metrh:s he gradaalilsys iioncrmase ngd bt epatet)er rthel 1,

o, I, 1, 0,5 M)!nllgl %'ag_ﬁ‘?é %@I@c@@k”gfl%r usc’SB&EsEdtlfléo{}‘atlﬁ% i | e

station 100. Th I ncrease o m ssion power that is often
observed with tehbt}ééﬁvéﬁtel @rfalt%%/skﬁ%ﬁﬁicéﬁct}é IrevahtREtSEREnani th t he

transni ssi ﬁn pOt\EénﬁﬁiﬂEl’szId Ipcaﬁé?ﬁfd@ﬂﬁeow tsflgtSIJ{Hi‘l gr aﬂﬂathéhw@%rwl&ﬂ bi t
pattern, the regcept al it the tion t he hase station
200 qui ckly reaE}ﬁg h%ugh%a ctJ‘rgaln(gsI?n %%l % W a '\f-b% ]?Wé 4S8 qual ity
(the target SINRpitan3bé mdlt%iﬁe@lreAdcérf@lmw fsymchaohi patieon care be

est abl i shed pat éhethasea%%té qm@@@atﬂna F‘qlﬂatﬂhVae& Yr&8Fb¥estage 30 The
predeterm ned tine set in the tinmer, of ﬁ&e -Ioo control start timng

determ ner 135 ?Ealﬁi@f‘éf’ﬁhlﬁé’d Hiased bﬂcﬁﬁa(??t' PEBEFr ed for
est abl i shi ng syiwdioatiati O ‘atthdie bapeestatisor Zﬁ)f)aﬂname«elsdmnsmgneé:s

transmtted fro&régpg?gg§e SRt ORuA 00 1\ | fé‘@téfaﬁ‘??yﬁﬁ't Iy ROWET

control is being perfornméd in accordance with the gradua inCreasing pit
pattern. |n genef@l Smphéder VEIMSre Qietéiarrﬁnééatqsrf%l$%l%%t P8Wieght | y | onger
than the esti nat¢egcibMesilgaaver, the establishnent of synchronl zation at

t he base station 200 m ght. _require a#‘ %er tinme than % g rle;ldet rm ned
4eh

time, 5 depending on the céhdl t5ohE 6 e Transi 58 ® Hétween t he
nmobi | e st ation d90iahdnt batrase Steni bhe2derd Wesuichi @n sundat 3dt, is

transni ssion power gongrolg '50 perfo'vmeﬂlne a&lféorxﬁ@m@ YEthREhe 1
transm ssi on PO I‘ COI’lt I‘O| bi t ' representi n%ﬂ% conti nuous

pover increase $5&hSAPlt QHtfpruotmﬁlﬁ%mbE\EE Etagtdl S8 Svt Oy i od
bet ween ti g€ t3*Wheh,t he ftlrardsn ssi6n pbwemmomtumlva)b@ea‘sedmdtsomvﬁlt&:hed

fromthe tramﬂg§§ﬁggsp0@§rol 1, 0, 0, ...” as a transmission power
control signal.
With the transmission power control signal
determiner 33 having the above structure, the
25 transmission losses in the transmission paths
between the mobile station MS and the base stations
BS1 and BS2 are regarded as representing
reliabilities, and weight correction is performed on
the soft decision values TPC-SS1 and TPC-SS2 of the
30 transmission power control bits transmitted from the
base stations BS1 and BS2. If the hard decision
results of the weight-corrected values are different
from each other, the smaller hard decision result is
set as a transmission power control signal. Based
35 on the transmission power control signal determined
in this manner, transmission power control for the

mobile station MS is performed. Accordingly, the



15 control in accordance with the gradually increasing bit pattern to the
transm ssion power control in accordance with the transm ssion power
control bits transmitted fromthe base station 200, and tine t22 when
synchroni zation is actually established at the 20 base station 200, as
shown in FIG 15. In this case, a transni sében power increase at the nobile
station 100 can be restricted to a relatively small anount (see the
characteristics curve indicated by the dotted line in FIG 15), because the
period of tine 29NBétweads 9hethe hAaNEMHS timn (Ragenebalktmgeshditie even
though the trangsbssion RAVWRIn iMST gAGEShAULDAE: that+ Perkods 1! faddesperi od
of time between 5%1 t3 and tine tgz be%omes I.oan t he transag_ssionvg th
bet ween 30 the BaRe St f%6h H00"BAECLKe “A6HI & Stat FORS 186 TP 191 2 y bad
condition. In safthigieade tndresniansanspioorepowsrtodlt Aermulid encgtiate on 100

needs to besi ncgeasednt Msd VAl Use gheakoepUh to establish synchronization
at the base station 200. 35 Accordi \r;\glp& the transm ssion power control in

accordance with the transfiSssiontps coft FAC bi s FepPBSER iSFFEPLe
conti nuous powestrncrteaze cduriing thensmit@3i cperpodebetvrerotli e draand tinme

122 serves thatyQULRAS G TN Gt LPLURLOARCAHD] STALLRELM 0 dgfer M ner
135 may output a switch control signal to 5 swtch Transm ssi‘on power
control operati®fd%ct RPERPER ATHES prdcbHOFes IshdWF i 3 R denoted Hw

texa_nrpl ei th@_tclﬁﬁtedsba@pm_ f&{cétﬁﬁﬁxe%iamisnghl% eg & ﬂ%séBf}_gd@{ﬁ{.hm'ﬁ.es the
imng to switch transm ssion power contral o i ops, _based on the
transnission start 10 si g%%ﬁ C‘(%lt angfflt 3&01*1{)3{%3(% hegt r5H§m' ssi on
start/stop conttoéhemis2Z candawer t cansmipssiscrgrpolede tentmiole hidt®s ~2 t hat

are transm tted;froauthe thaserst aiéMPad99 and &J71 actd3BY t he i ansed ssi on
power control bit extractor 119 Ja_?s_zggvm i.n FIG 14, 15 Through the
ri

procedures of FFEEIE6°PhER S ES out 3y A cf9%ed?l BB rol start
timng detébm nexldd5setlkedarmnshd ssénd powerl caftdhe33adi oltikensydadh er 122
of the nobile stat] - j he S I I 17,20 In
FIG 16, when aégt gfr?tg égqte%lsﬁg?%%bgﬁgéi &%Qge%%né%)%??lﬁgatﬁrc%ﬁsrﬁoslsi on
start: see in #& 392) dgseditlgitestas| rerieRd iyhcRons 2anadn latnthe base

station 200 frophéheetagita dn answi $16hal22 prEIALEL by rbhe theansiiessd on
start signal ~ Sl% 25 5%5 tri{ge% T,is aﬁélvatgd (SZ%. I;C IS det erm ned
whet her the tintPhealhred sy & I mEP % RAS bedone? Bqual tPY for-1%nger t han
a predeter@dPnedlever TOLES3) .of fthdhemofdndamess wiethdysthe theemscEt s not

equal to or longesikhan the edeterasnednti McLQdZ NCE {Re30 S3), the
transm ssi on power controller 123 controli éhe transm ssi on paower of the
h

radio transnitter2d98P[ 188 HVEMT W ERthe grtaduA TSt heF8adited bilte
pattern generatlegsérotmtthengr afllaldydi B8Reasi ng bit pattern generator 125

in the same manner as in ihe %J&@Q@i&@oﬁ”ﬁ%‘ﬁﬁ@‘fﬁ-? nyrfn%S‘é' tha A€

transm ssign power of the radio transmtter 122 gradua I NCreases,
exhi biting Pﬂeﬂ?%ﬁ??oﬁeﬁpléhe soft decision value TPC-=S5SS1

outputted from the TPC demodulator 301, using a
predetermined threshold wvalue. The hard decision
output from the hard decision unit 317 corresponds
to the transmission power control bit transmitted
30 from the base station BS1. The hard decision unit
318 performs a hard decision on the soft decision
value TPC-SS2 outputted from the TPC demodulator 302,
using a predetermined threshold value. The hard
decision output from the hard decision unit 318
35 corresponds to the transmission power control bit
transmitted from the base station BS2.
If the values of both hard decision



-104 characteristics curve in accordance with the gradually increasing bit
pattern. When the tinme neasured by the tinmer T becones equal to the
predetermned tine at time t2 5 shown in FIG 17, a counter nis reset to
zero ($4), and is then increnmented by +1 (S5). The cl osed-|oop control

start timng determ ner 135 obtains a valué7Bn ("1" or "0": hereinafter
referred to as the "TPC bit value") of a single transm ssion power control
10 bit that is transmtted fromthe base station 200 and extracted by the
transm ssi on poRBFPESHt FAC™i thexbpadt 8 Cird qeeynitei A7t Ring! PHB B¥eval ue

Bn, the nobile amer egelevalume A«ﬁllmﬁmﬁml ullatee s dye ¢ hor f ol bowig EeIat hen
(S?) r~-1A il %$e counter value n reaches a

t
pr edet er ni ned vafﬁ@enﬁ (§§fh??1 ?ﬁc?%n&ﬁ%:ﬁf IReIEo0Rt SR WYSE), the
obt ai ni ng of th&fTPEebivia lwed uec Bnt186)1a randladies tah cabiapuds dirdrhetmebi | e

average 20 val UgafAR 860): Aldh r@fpeege@mv\%ra theg ng@teif\fe'rlé%eﬂ #eaghes the

predeterm ned value nO ("YES' |In w.,he mobil e ayverage val ue An obt ai ned
at this point r%ﬁ?@s@ﬁﬁ?ﬁr&e%.e?%@e % P ue ¥ tHe TPEMpV e LYg F&L HIE R Rr ough
BnO of a nunber3hd ofitparttd miotissbal der25yaHere, ®@achs TRCthiath swaldeids " 1"

or "0". The no goaver; e.wel Ay is a value that reflects the ratio of
t he nunber TE% ?t v§% X %ﬁbto t he nunber of TPC bit val ues "1"

i nvol ved in the aver age vﬂhﬁahar@ogeéaﬁéManQﬁF(%%b PHEPHIGY & iddiR¥ i on

(1)). Moreigpecafhaabl )ﬂ.,ed/ﬂb%fcﬁ'l syashleniaatic: e ﬂl@&tb‘%ﬁ@ establ i shed at
t he base statioggzoo the nohjil e avera n oul d "1",, because 5
I

all the transni S5FBRMpSRECTE ??% bfF ¢ cPﬁﬁHﬁ%%t?%S@??oﬂf RE GaH &t ati on
200 represent "démodnlehe wttwansmhds ipmedisat etylafitetosyddhrienieatabn is

establ i shed at theobaggesiali o 200a_bheddld:ty HedPhLbnyakuies, B

representing "0" becones hjg e | e aver age val ue An becones
snmal l er than 1, OﬁeéaﬁéédtHﬁﬁﬁﬁ%&?oﬁeﬁﬁﬁér%HﬂﬁQ%ﬁl?ﬂtEhaétéﬂﬁruxibased on
the receptildn quadntypibtsien coepd | bni Sl NRp 1dfe sitgneh stheom t he nobil e

station 100 ar le%%&e%trﬁqnferaorg]ﬁpgs@a St g S Q- delg Ssar %'n QJ[V33¥"“9”

the counter valUe n 6xcesses the predeteérm ned val ue n erni ned
whet her the avé?%@@uﬁﬁbﬁl@aﬁﬂlﬁﬁQthPntﬁésﬂiﬁtﬂ@d¥%§Ee§GBﬁh@§védual to or

smal l er than a teigsrnee ival U $s (§ CadculbtddSHy - twtphlblﬁe sAQrmbi | e
aver age val ue An be Qe ekaggmgr §nall%% tha f ef erence val ue a,
the cal cul ation 9 % %Dblle P RGRE0HI d8SA S S|%% ?% é?alﬁafqﬁﬁ}blt
val ues Bn K9 rep@apgdg@g@uﬁnjﬁwgn the predetermined threshold value,
or a hard decision result indicating that the
transmission loss 2 is smaller than the
predetermined threshold value. The hard decision
results from the hard decision units 331 and 332 are
25 supplied as selection control signals to the
selector 333.
Based on the selection control signals,
the selector 333 selects a hard decision output
value A of the hard decision unit 317 corresponding
30 to the transmission power control bit transmitted
from the base station BS1l, an output value MIN from
the minimum value selector 319, or a hard decision
output value B of the hard decision unit 318
corresponding to the transmission power control bit
35 transmitted from the base station BS2.
For instance, if the transmission loss 1

is smaller than the predetermined threshold value



After synchronization is established at 25 the base station 200 at tine t3
shown in FIG 17 while those steps (S5, S6, S7, S8, and S9) are being
repeated, the ratio of transm ssion power control bits representing "0"
transmtted fromthe base station 200 becones higher. At tinme t4 (shown in
30 FIG 17) when the nobile average val ue-ga-becones equal to or smaller
than the reference value a ("YES'" in S9), the cl osed-loop control start
timng determ ner 135 outputs a switch control signal (S10). Upon receipt
of the switch cohitel tdiegriialangsishioswilioshs 26l copmesl stohent rxusatesi on

power controll e{hlagBtth% tﬂi%éé@é‘ﬁrﬁlﬁ%lio%hli@@ﬂ{ol@n\?&Pheb' b heXideAd OF 5419,
a transm SSI on

and the transm ovver roll 1E)erfor
power contr ol %gll’ ﬁcftc?r tt%hee EN odletcér?slrﬁ“t t‘ﬁ“} R2% BaAsE§ én Aheth
transm ssi on pOh\EtdCdB'[cmshd]‘l tenihadldr entdr ansiputedthie ohatrhle deasies sémt i on
200 and ext rzact t dr S I's G9Nt i ctor 119.
5 thBMt Q% } f”§§1§ k?%ﬁg%y% ﬁéH‘ﬁ&Mep Eog¥E A

Accordingly, after tinme t4 shown tTansm ssion power of the
radi o transm ttetgngz, gﬁé)d@eﬂq%/r‘él%ﬁéaﬁéé}h &P t3RL e BRSRI SONGT¥ Power val ue

is controlled ssu&;haustta)@sreezpacm'@meshbladofde&sti& @@bh@t%t 3l t 4083 can
be substanti al I%( (r)nau ntai ned at . the target \%eN g??e sﬁ? n 200. In
t he above exanp ) mat tﬁ‘@rt a%%?ﬁ’%%l on Bo t‘?’% s transmSted from
the base statiobrdBs@aesaom "Ids aint i ﬁ-ssy!n{@hlrlomczamr oprestest dblarshgte at t he
base statiqn 20&@@%&&)&@@& %E@éh@ﬂd' %aq%teawlsb@dthéh%rtaa%aﬁr@saswn
power control blts determ ned ased on t e reception ‘gua ity S

reception Sl NR)19FSsi gﬂrél SHrR § heRABbithé é“?hﬁ‘?%’l‘f’% BéUFCI -1 oop
transm ssion poweiecontrSl3dbids)eats thandmirtd eibdisnmhheuln@@e statuen 200.
|n view of this, Lpecplosedd anb. conbholnstartid IMAG, debae ngle 1By

det er m nes whet her synchronization een estab I she
200. More 25 speéefipear Ut cTd5ed- Bods corftarlsmiasion| RoWg et er ni ner

135 detectgsa changeoinstilye air ansii §5i:e@dra<nw WiIOH ohe bEkS eloiansymi t t ed
fromthe base stat an 200, 6‘,?91 CL? g§ OEI ng from hcg transm ssmrltpower
control bit pat?%rl} Eh A St f°Bi 36@“% SehtirRg FE% o % he
transm ssi on powetpgbdliedolf dyint qdmt)e@ndl Aelcddiimg bothtHi 881r epdessiRing " 0"

and "1". Detectgngradeh afcmetrmgm%ei%@h Il%os conff@l cgkart timng
determ ner 135 det erm, nes ﬁ-t S nf roni Eatl on s. been, established at the
R ”Hﬁrﬂb%’r

base 35 station ’?‘%smBé’@é&no atf8 8P Hhe Bof2Pr &RSni ssi on power
control big$ rqpre@ehérmgnéls" tthoreshd D@ trhéuryniidre cdeleansm SSi3on power

control bits representiRfle iepd0ly LY AR 14 100 £ hAGH M Ssi on
power control in accordance wt gradual Iy increasing attern, but
also the total selector 319 and outputs the output value MIN as a

transmission power control signal, in accordance
with the selection control signals based on the hard
25 decision results outputted from the hard decision
units 331 and 332.
With the transmission power control signal
determiner 33 having the above structure, a
transmission power control signal is determined by
30 the hard decision result of the soft decision value
of the transmission power control bit transmitted
through the electric wave transmission path having
the smaller transmission loss of the electric wave
transmission paths between the mobile station MS and
35 the base stations BS1 and BS2. Also, i1f the
transmission losses in the electric wave

transmission paths between the mobile station MS and



5 nunber of the transm ssion power control bits representing "0" over a
predeterm ned period of tinme can be determr_ed. In FIG 17, the period
between tinme t2 and tinme t4 represents the period during which those 10
steps S5 through S9 shown in FIG 16 are repeated (a nonitoring period Tw).
During the nonitoring period Tw, the transfiPssi on power control bits
transmtted fromthe base station 200 are nonitored, and a transm ssion
power control operation for the radio 15 transmitter 122 is performed in
accordance wi t htPRebgrefdlad yiener Badi AgDiRSpat¥erRotThedvsri t? i 9§ of the
transni ssi on poyeeagert rtoiarblmetpaaa@ttetradufé@nthhssha&a staatieon @00 can

be started at t gna 20 transm ssign _fromt nobj | e
station 100 is b rte&w]‘lelelf he'a og efé:r?pc{e eﬂ%b\gggr}:gfﬁgqo \fﬁjs%?on
power control |thﬁotSOIfmnd;&medelurVﬁéu@Spr’Jijb*t%ﬁilﬁ and PeC-&d Dfof i nee TO

starting fraomtipenkawhand %@égnabnttrmsrnf»@é oprfReRL khe Jdide @ée
station 100 is started. Because even a reception error of

transm ssi on poRBFScSratdHON tB$g FBE &S&uﬁ]?f’g T‘P}%?lﬁéﬂegd Lo feees I’B}Febl t
is not counted $emet e lnmb it thgs AomommlwhetQEmEraasmawlomtmwer

control bits negfy tghl%ersﬁghbtgfegﬁgeoql“yj qurdfngt%gehgg (&%é %vggch t he

transm ssi on power cont attern is expecte t he
burden on the nﬁBﬁPét§t &S o‘?ﬁ’GLO@S céntﬁénﬁmnméwﬁraﬁSPmts}fﬁ]on/ reception
device 1101af 35ifhainobile station 100 may al so have the structure shown

in FIG 18. In this exarrple~transm55|o o ntrol ormati o
(hereinafter referred to RE O]y 489t 8™ r%/ORIQEYféns s8i § ES\NE?I" %ol
bits") for contsbdkhictigrter an%mlss|‘onapsmrSSiimraqm@wdancenwrtorl gelrgrial

changi ng char aC&@Eb%Fn'l%%ﬂ f’gag’l le?l CB@na%s@rltﬂéﬁlsm ‘fﬁ' pRGROWEr Md h
transmi ssion power control 5 bits trﬁgsmtte fromthe base statjon 200 are

gener at ed when §?8ﬁaF§“ipr‘Pn§rbﬁ'%d‘%f eFRPREd St I Br BIEPansSmiat%ed 145% t he
nobi | e st atliSon d6fotedt y bdse sdmtei naf%&@emﬁd erusynghsonilzat iagn tisose
establ i shed at thg., pobil %I s)atlj)n % In accordance with the I/N 10
transm ssi on power contr ol e transm ssion power at the nobile
station 100 is controlled?3 rFaFfI1 @e18eephérs°éfrr§%%np%neﬁfl§ as those shown

in FIG 1£kl arﬁ teanted sby drhe seee ﬁeh@rr@rlce;l@mr ?diétélkﬁl(in%&‘r t3gpse :8 FI G
14. 15 Li ke the, Vi,0us .exa , oL ransm s re on 1

shown in FIG 1B R ggdgst rté{"r?s:ﬁ)éscgi%ﬁmgggtlgr%ogr?d%a&fe%% t?éh s steﬂepC t hat
share a trafsni sefondeand sriegeptd bne sepagattorcaridingr k&808he apidewd dusrd

exanpl e, the regeptkeBn2@Systsim i n&hweﬁs aad adlo £gqei ¥er «1L2, an error
correction decoder/error det error rate neasurer 114 a3SI NR

measurer 115, aCSPRRPEGTFar t'rhq_l%xa’;‘a‘piﬁr Gt S N Tet BP PN FIF -
transm ssi on polee c@amrsoustﬁitordep@wemnepnl;lr&l asigxansndssemmlz&lpo&@r

control bit eXtéﬁ%OEnH%’dé@% as SYBERLeNaYE st € Q@i@&@‘sn%rnel% A S0,
i ke the previous_exanp he transm ssign _systemincludes a radio

transmttef>12253h8 gef’lléﬁsorﬁ S@ e st GFErStdp Wht TR TRP 218 ¥PP30 SFhe
transm ssi on syStem thet T@C idenadiesa aotrsandti saidn3 ppywes comtpratmltajr 123a,

an | /N transm S?@)ﬁ“ £ BRI o t % fx‘ri 1€§Qns?r5{%sal§r9”£58é §W\~E

Receiving a sw contro om a eterm ned contr O er I’lOt
shown), the cont¥@psmission loss and outputs the comparison

result as a selection control signal to the selector

30 306, and a hard decision unit 307, which are the
same as the components of the example structure
shown in FIG. 6. The transmission power control
signal determiner 33 further includes a selector 334
that selects either the hard decision output value

35 from the hard decision unit 304 or the hard decision
output value from the hard decision unit 307.

The mobile station MS in this example



35 switch 128 switches the connections of the radio transmtter 122 from
the I/ N transm ssion power controller 123b to the transm ssion power
controller -109 123a. The transm ssion power controller 123a receives
transm ssion power control bits that are transmtted fromthe base station
200 and extracted by the transmi ssion powefOcontrol bit extractor 119 5 via
the control switch 128. The transm ssion power controller 123a then
perfornms transnission power. control _on the radio transmtter 1 é\m@rsed on

the transmissi ortpoWeF daRtsIeDHid sSCAEARA &F SFE I TAMRAR SRFGR n¢ontr ol
bits is allottedl fodbng #He@cdlsatan Imnatc@ndanamamﬁidiﬂn@ franseingsi on power

control bits, t Mm,$Si t cql es (t
transm ssi on poﬁ%?éﬁ?g? 40 m%&osq’?ygénsmﬁtgt qefgdfgl? &.ﬁg@% Pt %%ecq /' N
t ransm ssi on pomme@bhpﬂolsu@rnalmb llseséadgn@acﬂrwmm@ymam be for

exanpl e) of st henééétagauswa%opwvertﬁ@nnéetelblvtasfltah@io@r 8rt 5@%@@&@@ from
t he base station, 200, and extracted ¥ (é tlransm ssjon gower (1ntrol bi t
extractor 119. sB’yglai‘?)?'ng sGCOTHRS 1 ¥R CPRASHI SIS povra Lonf BRI A 23b 20

determ nes a refpresenhat desmobiul 4 that/cepbésent £ 4 he Tiwg of atlyngf val ues
anong each N b'fée&ueﬁl%? To&”é%@k?%ﬁ’f‘e@@""%a%%@f %a@'ﬁs&t pe

representative bifs wl hereinafter referred to as the ~~I/N
transmi ssion pd@\%?eﬁrﬂhflregl btisteéi )°n | W8 c e BV Ean S D5t i ¢ R Pﬁeal I'N
transm ssi a0 paetiodabitalbonbidisynd heof/ &l prarsyT sSisiroanl poeéaC:(hntsrpn:ida&i 123b

d h
clots. For i netaNEb oL (P Taring 1€ LAEHONAN ISET 206N SRR hobi 1 o

station 100 andve he2@93n§@12§s’49on pfreapgrals Lieg ebi/pr@tl%tlérﬁﬁﬁé& format from

the radio transgpbt ecah2? . |sﬁ@rg@r@@etbg@utel ,of_t h@né/f\gggg@sm ssi on power
controll er 123b updat es the transm ssma g?l radio transmtter 122
S

35 fromthe inity ¥ $8FYe itn F5FD t?d"s dBf {REIEA%
transm ssi 6f poedivonfrekulsincy gemenat edef rf@mm fremgsenssiesn ogovidre

control bits sboun 110 d nFl Gel9sekf tshefatcf Nk 8RR nRQwer control
bits are "1111%%’101111101?11100000001?103?1“ ﬁﬁtrangm SSFON, pOwer

control bits arée&surgmept yalues. Ifgthg G’Vel 9t . thegdespdid in FIG
19. The trar_smsghadh powebnépcat e:ued:rleeaeb Ausd ot ﬁmsedgontrnhe I/ N

{ransm osi on_PUELoSONbEOL R  ahanges,oce clauly: 4 020, g, bransm ssi on

power 10 updat I each slot ori |na ransni ssion power
control bi£8 (sxenthelchaitadtserdatsesiradve ﬁ’cﬁ Geﬁéﬁrmgthéedotted line,

and the charactesésht£6nCBTWR iduH £t egobyhkhe asald# $ime.in FIG 19).

Accordingly, SX&E@&P&E%% Ion an fading frequency can be measured
based on the variation of the transmission power
control bit determined in the above manner.

25 The fading decision unit 41 determines
whether the fading frequency measured by the fading
frequency measurer 40 in the above manner is not
smaller than a reference value, and outputs the
decision result as a selection control signal.

30 Receiving a selection control signal corresponding
to a decision result from the fading decision unit
41 indicating that the measured value of the fading
frequency is smaller than the reference value, the
selector 334 selects the hard decision output value

35 from the hard decision unit 304, and outputs the
hard decision ocutput value as a transmission power

control signal. Receiving a selection control



15 be established at the base station 200, w thout unnecessary power
consunption. Wile the above transm ssion power control is being perforned,
synchroni zati on can be established at the base station 200 based on signals
20 transmtted fromthe nobile station at tine t2 shown in FIG 19. After
that, the base station 200 transmits transrilssi on power control bits
determ ned based on the reception quality (the reception SINR) of the
signals fromthe nobile station 100. 25 In the npbile station 100, the I/N
transm ssi on poReENEINtTVTIIPADEhNFetsr @ RS HieOR/ Refidits LT ol Power
control bits fraadtihe td@cnssmaﬁlommomr ieot ¢ ot i hgt shaxt rtafet e@bé)s/uibe

transm ssion powgrl %o%tgqéh% rqu%?@%# lg,o G< r nce. vmth %
e ase

above descri bed technigqu ansm SI on povver
bits, the I/N tthasnitds d‘rﬁ%@wem@omarl@la,ertm@%eb@ﬁtpﬁué§4t h?eer%m'ES

transm SSi Of5 POwRE GAMd Qe @Ss d8ACHLRRY tARAVE e Af rdmPradeteIyd ned tim ng
(i.e., time t3in 35 FIG 1% ?Té?e control switch 128 switches the

connections of BREISIPT WA tePPPYPHHS tRENBATSsITGT IsoviRh
control |l er 123apuitpuaccarldances a- tiznwintils i s poheeorbndlr sl gednasuppl i ed

fromthe predetermned conjyoll efe IQ?ntsGﬁ”ssé"iéé ggwggv\@ronc&rglro JZS fa23a

t hen updates the transm ssion power he radi o transmtter i - each
slot, based on ERESTFEMAH s3F OR2POREr LEGNIARAV DI $ BT VREH e Hf affssri tt ed

fromthe base shat/iiery %quée?cmdoexthactne@ltm tdiea £ L BASHES Sn@N Hief a €OAgT ol
bit extractor 13f9 ﬁftnecr S onlz tll%n sita stabll,léshed at JhO t he base
station 200 (i. feterytl t%) he recepftlon qua () e reception
SINR) of the si gﬁélaé'—ltVr%iLHSrﬁQWedwwgmtt [P I Ry st at p@mfmetd) aethethase

station 200 becgpes QRIS StAD! €a1Ae50MBINGE I ér*ﬂ@ T‘@l‘:'—@%'zo'&fOftﬁéw
transm ssion power 15 after the transm SSI o] ontrol based on the

transni ssion powePREGHtY0IOhiR¥ 8Bt EPRTTEL W]etHFFFE‘rléﬁt?g HetWeehEhe
reception signabagealsittat iants thelt andeBSQualbd yedeconeher elratr snel s soml | .

In such a situaf,Qaedthe aq{ci ‘;grf CenkS e‘i%'c)%ﬁ@'v'va@@ beLyeen 4, yariation

of the transm ssion power t i n each based on the transm ssi on

power control bPP§htsr@r?s?ﬂ%%‘édtlfl?oﬁf)?ﬁéebﬁé"s%%@l%ﬁ 300 &5¢ teS%ariation
of the transm sswr&l@@x\&emsupd@ﬂ@dssa eaeaJai 3 slote basedien thasdiNN of

transm ssi on poye 5co r ol ev i tion af.ter, tine t
i ndi cated by t h8 gof% |nlen%%d {)ﬁt %r ol<lé°’r1l |§éa$“r11 F?Etaiél)ed ccor d%%%l Y,
the timngZb swewhtt mmhmmqsssoﬁeﬁom Zomansmoperan GPy 4T om t he

transm ssi on powshtgent rlghased @nghgrlo/d\és@ 14 appal gsie@n ara,ovyﬂ{ cpatrol

bits to the transm ssion _power, co &@ 3 asng 0 the grlg:n\? nlltl)SSIOI’l
power control bFEEMFI~%e.® CW’?TE“ES? an~be sét aC FBPAL éllckl fll Thfe and
| at er poi nt of mpméngl mpavrd abbvehexanplide @Eitﬁhti\blbl M8 ohdt hde35fading

Lransm ssion poweeqGRldioladidite ahenseanaed: A kbcabenralenatiup val ve

that represents hemaorlt apong each N bits is set as an
transni§s|§% ht gh, J traggmfgsgon power controf 31gna% 1s

determined based on a soft decision value of the
transmission power control bit transmitted through
the electric wave transmission path having the
smallest transmission loss in the electric wave
30 transmission paths between the mobile station MS and
the base stations BS1l and BS2., This process is the
same as in the example shown in FIG. 6.
Accordingly, when the transmission paths
between the mobile station MS and the base stations
35 BS1 and BS2 are relatively in good conditions (i.e.,
when the fading frequency is relatively low), a
transmission power control signal for the mobile



-112 power control bit. However, each of the I/N transm ssion power control
bits may be the average value of each corresponding N bits. In the above
enbodi ments, the transm ssion 5 power control in accordance with the
gradual ly increasing bit pattern corresponds to the autononous control step
(the autononmous controller) in clains, the’érosed-l1oop control start tinming
determ ner 135 corresponds to the autononobus control stop condition 10
determ ning step (the autononous control stop condition deternlner) in

claims, and theS§ tﬁ@W:ﬂﬁs%%r?%%ﬁéﬁd§QQ)Q%ﬁ@%oﬂPrBPt§MQcﬂﬁW% step (the
ontrol swi tchetyanemdlsaiitn poser thetdds/d tyansntsahemipawer fhbowodheol | er

1230 shoun i1 FhGsel 8.1 8p0ade Lo e en ol 20SM:33l. 0 OYEL, cont ol

step (the gentle transm ssion power controller
predet er mi ned cBALhS| batwern bﬂ@p@@@h&ﬂa%ﬁﬁﬁ%@ncﬁﬁtﬁ@ﬁ gihgndtastiown in

HG 18 cor @tsp@ra(dt%ﬁfo%st V%QO?%”BBQ tarr@ﬂm@smnvetewel@o%gntd&ldﬁQ@ns
eternining ste e gentle tra ssion power conttol sto in
claims. The conRF qﬁgﬂllﬁ%e ES%#W91é%%éuﬁ%cgofﬁe§ﬁ&ﬁﬁﬁY% é gﬁVro
swi tching step etheaWNMHsﬂlsmnpoher)qqmuﬁqﬂrmlgﬂsl forl3IE AL le A
transm ssion poyer.agnt il dsvigecthahdconisals 34apaai ssionpoveronf a

nobi |l e station 5 based on transm ssion power control information supplied
froma pluralityo¥RrhgSR it ibhs to2PRa ol d et RFAEFBN thifeMAHe base
stations td e padifeceniacteationt be iwnbideclst aiavdngachesuppiylddre nobile

Stat'O“‘Mt*‘th%rgr%%&@‘§%é"h88!§r C%%t“”r éhi@fo%"shg%léé¥gn ower
gener ated based on reception sign qual i e comuni cation

system the trafAshitEsilorrayioves @@ﬁfp@me@e\ﬂrbetic@nlpobsﬂﬁgst@mrcemsbﬂﬁssi on

| oss cal cul ator yhhat EpLalerd %Eéférhb@@@oﬁ%?&&%s ien t@k el ectric wave
transm ssi on path between the ﬁ? E %V ation .and eacT base StatHﬁQ gsed
on a predet er ni hEARSTGTAI: It HRIN Tt B FESH dth BARELEt SFad M P a2 FFxed
transm ssi &b powke bewe ;s @t @0s aBSlarsi 9 bm peweakeontimddo i nf or mat i on
determ ner that -dgteyunes; i ch transn ssion power control information is

to be used in a transm ssion power control operation at the nobile station,
based on the transnissi on pove?UeBner &F AT brTt PBnPPREE ST Suppl i ed
fromeach of theibase siatdionsdtioyt heemshidiessimdi snoand ibhe @ anknasgi on

loss in the el ectiig %&%%&gs&aamo@& et el g mobide 3y hgn and

each of the base s i ONS cal cula transn155| | 6SS
cal cul at or 20 structure shown 1in FIG. are sw1tched based on the

fading frequency in the above example, a
transmission power control signal obtained by the
structure shown in FIG. 7 or 8 can be employed
instead of a transmission power control signal

25 obtained by the structure shown in FIG. 6.

Although the mobile station MS is radio-
connected to the two base stations BS1 and BS2 in
each of the foregoing examples, transmission power
control can also be performed for the mobile station

30 MS through the same procedures as the above in a
situation where the mobile station MS 1s radio-
connected to three or more base stations.

In each of the foregoing examples,
transmission power control information to be used in

35 transmission power control is selected from
transmission power control information transmitted

from the base stations to the mobile station MS,



30 2. The transm ssion power control device as claimed in claim1, wherein
the transm ssion power control information determ ner includes: 35 a weight
corrector that perforns weighting on the transm ssion power contr ol

i nformation supplied fromeach base station to the nobile -114 station,
so that a greater weight is given to the trfansmi ssion power control
information supplied froma base station having a smaller transm ssion | oss

in the electric wave transm ssion path ﬁo the npbile 5 statiaon, the weight
corrector thereBYLyEnd iR W GRE L RBr 1O Th ContR8I SLACSF e iI'Bh' S and a
conbi ner t hat conhnaasstsh@mmeghhscbemeetelmrt}c@rrnmmlen%marmtdmms and

cor respondi ng o, LNBLIANS 5600 PRl oMl | 0f oL Bl gn g om the base

10 stati ons, ther éby ‘generat es” conposite transm ssion power contr ol
i nformation, th@oﬁéﬂéﬁtractd{qféct i BAVEYRE oIt i fROF 9@ R BniRAGINYG Weekhs

generated froomhbhe wWeimdhte £Ofd €€t Or, Fbhe itfsNsid 5| PRe PRWRIE pRAYH Ol
informati on 15 eternlngg d, termnlng"l t@%.transn135|on ower control
§si

information is t8Y6F&S QAP DRRr VeoRfr SPIGFEERIYUN at the
nobi | e station, rbasedemt it Clhoepdsatemisaism ssiahi ppweke te@str ddhe

I nformation ge”zﬁ!’aﬁ&% frt%nelt&@ 49MRhBCLa 20 ¥ J}@é’ 5 BSTISS11Q0}, ROVLT

control device as claimed in claim?2, wherein: the transm ssion power
control infornefR8nBEraddf 3% PRBFATESEH PGS ehePBaREl et atiigid Iont ai ns 25
a first vallle thatnesepresentfr@mconer bhsst attisst Ddna, pover irrcfegasiom@nd a

second val ue thatypeppesent.s, %&09558111%%%@%10&%198"‘6&1 §C's tagftﬁaléhe

nobi | e station Feceives the transm ssion power confr ol or ma
transnitted 30 §ABnPEaEMIIOKIHR b@%*éeéfialolfoﬁé'l%stléagéw-Séé@“sﬂ@rﬁS/%tf’f ue: and

the transm ssi opopowarrtm r@impni@wattll@ml et etfm n@ﬁth@@' ]lcéd:QSJcﬁtth_aé d
ecl siL an ue.of .t

deci sion unit tﬂﬁ
conposite trans §sgBﬁﬂ&ﬁﬂﬁl%%nf?BFePﬁP5ﬁﬂ%|?ﬂFg§ﬁ%F§?éasﬂfﬂhlthe
conbi ner, Us$i nggaapiegetséranlmedotafeshbllg e ussed for determining to

which base station the mobile station MS is to be
radio—-connected.

In each of the foregoing examples, the
pilot signal demodulators/transmission loss

20 calculators 31 and 32 are eguivalent to the
transmission loss calculators and transmission path
gquality measurers in claims, and the transmission
power control signal determiner 33 is equivalent to
the transmission power control information

25 determiner in claims.

Also, the weight coefficient determiner
310 and the weight correctors 311 and 312 are
equivalent to the weight correctors in claims, the
combiner 313 is equivalent to the combiner in claims,

30 and the selector 334 shown in FIG. 9 is equivalent
to the selector in claims.

In the following, embodiments in
accordance with claims 25 through 38 will be
described.

35

(Embodiments in accordance with claims 25
through 38)



-115 the transm ssion power control information determ ner determning

whi ch transm ssion power control information is to be used in a
transm ssi on power control operation at the nobile station, based 5 on the
result of the hard decision. 4. The transm ssion power control device as
claimed in claim3, wherein the predeterntiiéd threshold val ue used by the
hard decision unit is 10 closer to the first value by a predeterm ned
amount from a mrddl e val ue between the first value and the second val ue
included in the transm ssildre pbwkio¥dRDr éls infdssriphirnrandnitted from

each of the basgmgbatm@nt:s %%Ekhghﬁrbgéwﬁﬂﬁﬁﬁéﬁkpéwerw@Qﬁtw@fé¥@%§§ as
clainmed in C|alﬂ%2 wherein: the,t a§5n155|0n power control information

transmtted frohPeilR 3F99ﬂ??ﬁ%bpgt P8RS ont ains 20 a first val ue that
represents a control statUsSI®f B0 pdwdnsitmertess amanexampéeord \salmmelidat

represents & COEBﬁdﬂhnitc%tt‘isorPfsfsPQz‘ﬁeEod% 1&4r & EP@nEH?‘sE%o%t ngvPé‘?rom

recei ves the transmi ssion power: control information transmt
each of the bas%°§F§940ﬂ§§£QQ1%%f?cﬂééﬁﬁqﬁ?\ﬂﬂ%@,t%ﬁdpfﬁ§Qﬂﬁnwn1SS|on

power control iphoEAREIAN 1Cbet£gs;5riﬂ@ﬁ i nohudesiadi d | ¢shmbandadgesi on unit
that perfornms a_30_hard deC| Qe val ue of the congo ite .transm ssion

power contr ol i Y BFFht iY6h ge erate%b%rSmQﬂm?%ﬁnﬁﬁ%lon M 3 r st
t hreshol d vaIuewha09e©0m@dkﬂtkd@@msSémO@mandrnﬁC@@tignnsr@ hard deci si on

on the val yg of &b@o%@raosa!r&&léanéﬁaméms%%lt%zp@w@ﬁdcgagéolstlarﬁlcaﬁaatI on,
usi ng a second %hreshold vaIu t hat , %lfferent fronlihe first threghold
val ue: and -116 own ln F a mobile station
and a base station 200 transmit and receive signals
(including packets, control signals, and audio
signals) 1in accordance with the CDMA technique. The
15 mobile station 100 includes a transmission/reception
device 110, a signal processor 150, and a user
interface 160. The base station 200 includes a
transmission/reception device 210 and a signal
processor 220.
20 Information (such as audio information,
text information, or image information) inputted by
a user through the user interface 160 of the mobile
station 100 1is processed by the signal processor 150
to generate signals in a predetermined format. The
25 signals outputted from the signal processor 150 are
supplied to the transmission/reception device 110,
which performs predetermined operations such as
encoding and modulation on the signals. The
resultant signals are then transmitted from the
30 transmission/reception device 110 to the base
station 200.

Upon receipt of the signals from the
mobile station 100, the transmission/reception
device 210 of the base station 200 performs

35 predetermined operations such as demodulation and
decoding on the received signals. The signals

generated from the transmission/reception device 210



a control information generator that generates one of first control
information that represents a control status of a power increase, second
control information that represents a control 5 status of a power decrease,
or third control information that represents a control status of power

mai nt enance, based on a decision result of7fhe first hard decision unit and
a decision result of the second hard deC| sion unit, 10 the transm ssion
power control informtion determ ne }lerm ni n that the cor}trol
i nformation gen®F&t &defr Grﬁ“t'%%r'&%ﬂt §f Grrtd npﬁ%%?é%r id PR used
as the transni ssi 68 rpawert 0Nt ¢ Hh béf mrmtslmw\dao*tréansrrieswmqmmr
control Lo oRerBLOR AL AN dbl L . phatuan ey HieL LEANSTLES a1 Pover
control device as ¢ a| me thH ransm ssi on power
control informaéienadePaOAaRsOT ndLAdes & MW%@@thhaﬁesfé”llé@Js Tha
transm ssi oy povek eerkdidlx information transmtted fromthe base station
havi ng the snmall est transnj SS|on | oss in_the el ric._wave tr nsm ssion
path to the nobile statiorf® whit2hPEP&nsiitdsi%Bh %e@is FRecEEM3H%ed by the
transm ssi on 25stippsdied oulattre thewbrinsmespworncpssed bgnttha didmabati on
determ ner - det epabBLAg JNiZfh (£ ANSHLITHOR RANETs CORL L ObrbAGITRI Al | Lo

be used in a transm ssi on power control operation at the nobile station,
based 30 on t hetPF&ASH sdifth PoiRe L BoRMFEM §5fidr it ohl§ePedtéd by the
sel ector. 7.0 ThprbtassmirsSIIN Pogesupptira mbavme as claimed in claimbé,

wher ei n: 35 thet}:rﬁgfﬂ'sss o%”/f&&‘@ét%ﬁt Rl ﬁﬂl%ag%@étﬁg from

each of the basé s ons contain irst va ue represents a contr ol
status of a -RIFIdpdREMinRd crerahdoasssesiy aal %u’éCPﬁaflgr émesents a

control status gbaai1R@Wenm Qﬁpr@aéesﬂghgl@obl len St 2EsQNthageisMmd e
transm ssi on power gontrol Eﬁfg P‘gtlon transmtted 5 fromeach of the base
S

stations as softFBe&FErSHv My 8 e |trr§tnsé?fd5§é8865e\9<§lp PN and the
transm ssi ad podevicentrldl taforeanobhleetsaratiimr 1@el udes a hard deci sion

unit that perfornms a hard 'éfgﬂsﬂmsg%nv/a!é@e@élwedég ilansy ssfon
power control |nf ormation sel ect ed ﬁpt e sel ector, usl n% a_ predet erm ned

threshol d val ueth&nBoPiased oht1PR hAPd thédi diah Tesalvedadts M e ihi ch
transm ssi on poﬂ\easmcahter tadenfotavt 00n209 tuhdre mseflokmsa transm ssion

power control o ?éé%lt%’} g.%ééccfﬁ&gfg%mﬁe%h%ﬂo §emgﬁﬁltart% dO” power

control device aimed 1n rein t etermned t reshol d
val ue used2fy tBechdiaddded sitm LaFeived Slgnals The signals

generated from the transmission/reception device 110
are converted by the signal processor 150 into a
format that can be handled at the user interface 160.
Based on the converted signals, the information

25 (such as audio information, text information (E-
mail), or image information) 1s shown to the user.

The transmission/reception device 110 of

the mobile station 100 performs transmission power
control (uplink transmission power control), based

30 on transmission power control bits (transmission
power control information that represents a power
increase or a power decrease) transmitted from the
base station 200. The transmission/reception device
210 of the base station 200 also performs

35 transmission power control (downlink transmission
power control), based on transmission power control

bits transmitted from the mobile station 100.



20 closer to the first value by a predeterm ned anount froma m ddl e val ue
between the first value and the second value that are contained in the
transm ssion power control information transmtted fromeach of the base
stations. 25 9. The transm ssion power control device as clainmed in claim
6, wherein: the transm ssion power controt7énAformation transmtted from
each of the base stations contains 30 a first value that represents a
control status of a power increase and a second val ue that represents a
control status BECArB&NEE decieaseranpeigshiony zacePohoredevies tHe

transm ssi on pOCy\@I’tﬁ@nhb@ﬂllléﬂfé){{éf@i@ﬁ)nlboa&&m ttt}ﬁQ 35 fromeach of the base
stations as a soft decisi,on val ue:. and the trar&sln fo\g go*ge contr ol
t“ Wary delFsPaie

information - 118" 08f&PHOAE SR LHRE: 95 HiSSs unit that
perforns a hardstetienodldn hihes valeesafet se ucansm ssiontpowsr odont r o

i nformationssel ecf£dnbY sthe, %ﬁ‘dv@‘&% Ofon¥8bAg S fﬂ}{§tf$t‘i9§@.9|gd valde; a
second hard decision unit that perforns a hard decision on the value_ of the

sel ected transn¥REiBR HERESTHEGTR FOF Pﬂ’r’SFnﬁtoi”&FO]usWthlab§e€18ﬁd:rtlﬁ3r%%hol d
value that is dififeeeattifromthe 10 first threshold value; and a control

i nformati on generator t hatrh%ence)_raarggﬁlgggogf rfeicre ttfgrpténgef Qn rHat |§)n t hat

represents a control status of ‘a power ease, second contral ormati on
that represent stlecoabide 15585’@3&?@51@)9 aaﬁoW@rVQje%r@aS‘ef,:tbret hi rd control
informationot hat 1 1gpeeserlys id ook rol 1status of power maintenance, based on

a decision result of the first hard deci si.on u and. a cision result of
the second hard deci sion i tcarégo? hﬁe?flarqéfr?i”bgl%% gﬁergﬁSnt rol
i nformati on deteranssisdéer/mearewtibat deld ceonitl®lha sf ar ruenemigerierat ed

fromthe contr Oé LpERr oRb @n r%’@ﬁ@i@ﬁ 5§ sk@nPe isedsggrbhg transm ssion
pover control iRfOrmation in a transm ssion power. cont rol 25 operation at

the nobile st at?%ﬁnsTéssTﬁ@ t%%s*?ﬁ%%?&hoﬁoﬁ@rpac@n’%‘?ﬁl dévi c€P&s claimed in

claim1, whéreireception system includes a radio receiver 112, an

error correction decoder/error detector 113, an
error rate measurer 114, a SINR measurer 115, a SINR
comparator 116, a target SINR determiner 117, a
transmission power control bit determiner 118, and a

20 transmission power control bit extractor 119.

Signals transmitted from the base station

200 are supplied to the radio receiver 112 via the
transmission and reception separator 111. The radio
receiver 112 performs an inverse spread process and

25 a demodulation process on each of the reception
signals supplied from the transmission and reception
separator 111, so as to generate a base band signal.
As will be described later, the reception signals
include a data signal corresponding to data

30 transmitted from the base station 200 and a control
signal corresponding to each transmissicon power
control bit also transmitted from the base station
200. The base band signal obtained through the
demodulation process performed on each control

35 signal 1is supplied to the transmission power control
bit extractor 119. The transmission power control

bit extractor 119 restores the transmission power



t he transm ssion power control information 30 determ ner includes: a weight
corrector that perfornms weighting on the transm ssion power control

i nformation supplied fromeach base station to the nobile station, so that

a greater weight is given to the 35 transm ssion power control information
supplied froma base station having a smatVér transm ssion loss in the

el ectric wave transm ssion path to the nobile -119 station, the weight

corrector thereby %eneratlng wei ght correction control |nfornat|on and a
control informef?BhTenBidt Grr I hathgeRdrst 80t ¥@ta 4 nf or mati on based on
the weight 5 correction cam@wﬁaééf@aﬁats@@m@&mqnﬁﬁhﬁ@dgtheoﬂwhﬂﬂﬁy to

correctlon||ﬁ(ﬁgﬁ%a8?a%]%§e g?cégg éegggn%§% g@%r |{gfrnat|on
t

representing a con status o &érease, Griecti on
contr ol |nfonﬂﬁYohhﬁerﬁgkﬂﬂﬁﬁﬂ%ﬁw¢¥ohﬂiolﬁh@uﬂﬁkﬁﬁdcbﬁré@ﬁl@ﬁnﬂﬁnrol

i nformationst haéorgegem@hato&cfd@méhecmu@&tec&wzr ect 9 ARdceorresponds to
the transm ssi on control inf orggtlon tran nltt dfro t&? base

stations, the (PSREATUST 61 (5oweio BORE FoP i AFGTIRT Bt A5 GBFer gt
det erm ni ng t haind héetenttrsola it on st senogemeratedid raorbhdacart malth

information ge”€ﬁét@ﬁc'%dV%ﬂ%3REEE%&@nEQec%%&ﬂ%”Léééﬁﬁlaeﬁer ro

information in a transm sSi on contiol operation at "the nan%
station. 20 11.T9heltr 8hshnssi %%hkg één§M&p%ﬁﬁﬁc§§a§n0P§¢m§@QWiQﬂaim
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0 ha

control status |ncorceeasse and”a éecondl varf eépr sl,'le%sts a

control status %#r@rp@ﬂéﬁe@é@ﬂﬁaséeC@ﬁ@rﬁﬁmHQ§sﬁQﬁ¢Q¢preééﬁv@§SKhe

transm ssion pQM@fpﬁQBtbQ|éﬂﬁd¥r@@t88tibﬂn&@§dE¥1éﬁb{VQHHQ@%Qég the base
stations as a caont.rol information nggrator
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val ue of the wetagblh €ormection

The error rate measurer 114 calculates a
frame error rate (FER) as the reception quality of
the information restored from the reception signal
(the desired signal components), based on the error

20 detection result outputted from the error correction
decoder/error detector 113.

The SINR measurer 115 calculates a
reception SINR (signal-to-interference plus noise
power ratio) based on each reception signal obtained

25 Dby the radio receiver 112. The calculation cycle is
shorter than the data frame cycle. The target SINR
determiner 117 determines a target SINR so that the
reception quality (FER) of the information outputted
from the error rate measurer 114 becomes equal to

30 the target quality. More specifically, the target
SINR determiner 117 performs such a control
operation as to increase the value of the target
SINR if the reception quality of the information is
lower than the target quality, and to decrease the

35 value of the target SINR if the reception gquality of
the information is higher than the target gquality
(outer loop control). The SINR comparator 116



control information that is generated fromthe wei ght corrector and
corresponds to the transm ssion -120 power control information
transmtted fromeach of the base stations, using a predeterm ned threshold
val ue; and a selector that selects one of the hard 5 decision results
corresponding to the transm ssion power cohitol information transmitted
fromthe base stations, so that priority can be given to the hard decision
result representing a cont r ol status of a power decrease, 10 the control
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transm ssi og | oss calcula@g@|5géﬁgﬁi§%lghaﬁoaggwggﬁ@¥@1nggttransn1SS|on
| oss; and a control information Q§nerator t when the transni ssion | oss
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predeterm ned teamsmossbon lkosdpe gemed at esacamansimisy oomepowrrbased on the

transmi ssi on pugt. eont pal. LGOI ot LT gL hase,stad h OMpgaLuespondi ng

to the transm ssi 0sS determ ned to be snal han t Eredeternlned
transm ssion | d2&e Qm%RaFHéOQOqﬁ%ﬂﬁﬁn%gFBHtﬁﬁgsﬁﬁ&ﬁs?%% 8ANR det er mi nes
that two oLonDrévpansabesiam | @sresr ar€opmebherrdihan the phedet ermi ned

transm ssion | ?z%'so$§€?er agge&ccinst r Olaiﬂ?r ngtal orh{)eas?adr(?%%t ggN%(r ar%%rg ssi on

power control ron TG gi Ve "priorT ransm ssi on
power control|Hﬁ¢ﬁpm¢00nlew@§e@ﬁ(ﬁmﬁedﬁﬁaﬁ§ﬁm§mQﬂab0%@mp@éﬁﬂ¢§IlS

i nf ormation reﬂﬂﬁé@ﬂﬁiﬂgdat%OWQWlo@taéHé @Beaﬂ@aﬁym£§§£@asgoa@9ng t he
-121 transmn SSion r control |nfornat|g?Ptransn1t g}fron1the base

stations correspdh POE e SRF G ndr B2 LN RS OE88, 3%4nd, when

t he transni§S|omndnsssdeofstamummmisﬁm¢ernbwe$ t(Hdt” alflot hexample) .
On the other hand, if the reception SINR is greater
than the target SINR, the reception level of the
desired signal components is determined to be high,
and the transmission power control bit is set at a

20 wvalue that indicates a decrease of transmission
power (“0”, for example). The transmission power
control bit determined in this manner 1is supplied
from the transmission power control bit determiner
118 to a radio transmitter 122 of the transmission

25 system (described later), and is then transmitted to
the base station 200.

The transmission system of the mobile
station 100 performs predetermined operations on the
information supplied from the signal processor 150

30 (shown in FIG. 10), such as adding of an error
detecting parity bit to each frame in accordance
with the CRC technique, and error correction
encoding of the data of each frame provided with the
error detecting parity bit. The encoded data are

35 then supplied to the radio transmitter 122.

The radio transmitter 122 performs a
modulation on the enccded data supplied in the above



5 transm ssion | osses are not snaller than the predeterm ned transm ssion

| oss, generates control information based on the transm ssion power control
i nformation designed to give priority to the transm ssion power contr ol
information closer to the 10 transm ssion power control information
representing a control status of a power dégrease anpong the transni ssion
power control information transmtted fromthe base stations, the

transm ssion power control_ information 15 determ ner determning that the
control infornef#BRSendst s ¥y PR RE2ESH Polda i FPRE L BhigenS & Tl is to
be used as the tr&nNsAHSSI AT POMLIt€OAt LAL anfsey MEdt HHrmd 8 bSO
power control operation_at the nobile device. .20 -13.. A trapsm ssi ower
control device %aﬁggoﬁfﬁ&%?ﬁ%%ﬁ%%i g1'5h &&ﬂﬁr%{%%}€5 FPE éfﬁfﬁ%%D ased
on transm ssi ontpeweracsmissgiidmfpewari sAntradsMit edeteomiaepl dild ity of

base stations tosthes2s il l&HStali 99 hE aoRfuder £OEMENEEALIXON st emin
whi ch each of the _base stations o be radi ogconnected to thegggblle station

suppl i es the noBPFBI&EdCPoR WA t helRRaRENSsi Tt R C8ONnt S Ghibr nati on
that is determmettbaiedesn trreceptnonoB0bsitgmeddwueat i oy, sttheatlr amrsin ssi on
power control LC rising. . a t hSSi or, it

calcul ates a t?g%%ngggggﬁﬂﬁﬁggﬁ%ﬁ%nggpgg?ficqagigﬁggg?#g%g%?sgféﬂﬁ%éth

bet ween the nobi$etBeat SoRIGREFACHOOR ERECHESPZIGRFDNYSIBIsEd on a
predeterm ned spgeaktbransdd taskés@meaeh ofrHdherhase stahkanster 122 with

a fixed transm ssio ower, level: a.fadin ondi ti on_neasur t hat_ nmeasures
a fading conditf%% gFgPﬁgﬁﬁﬁﬂ¢E§s§%9P%%;ggaﬁi|%@ %%ﬁ P?loﬁhﬁﬂﬁﬁﬁﬁ%er
that 5 deternm resoghesherd at Héd atf dysoodaditonormngd 1heepbbPhe ser@daiPr

measured by the;{ading condition nmeasurer is better than a predeterm ned
condition; and a switch controller that ,validates a Ei%ﬁt 10 t.ransm ssi on
c

power control information 1d&t er’ i B AR K ST Yy 8i BPBR 1fet er mi ner
det er mi nes 16hatstaeibadilldd conditéeonionElukesnebitmssmi s enons ploetarer t han

the predet erm nedhepndh o, And, valifahss 2 Heaond 1L agediashan, power
control informafion “determ ner en the fading condition determ ner
det er ni nes t hatirpEepgadngg Ridhd?d FBRLBf ILRE SR0NY el 5% at #BA Ps SHItT Vet t er

than the predetergined condition, the first transm ssion power control 20
' nformation determ ner in?ﬂgﬁ{¥%nsmission power control bit
20 outputted from the transmission power control bit
extractor 119 of the reception system is supplied to
the transmission power controller 123 via the switch
126. Here, the transmission power controller 123
controls the transmission power at the radio
25 transmitter 122, based on the transmission power
control bits transmitted from the base station 200.
In this manner, the transmission power contrel at
the radio transmitter 122 of the mobile station 100
is performed so that the reception SINR approaches
30 the target SINR in the base station 200.

The SINR monitor 124 receives the
reception SINR measured by the SINR measurer 115 and
the target SINR determined by the target SINR
determiner 117, and monitors the reception SINR to

35 determine whether it is in a normal state, using a
predetermined first threshold wvalue Th, and a

predetermined second threshold wvalue Thjg. If the



a weight corrector that perforns weighting on the transm ssion power
control information transmtted fromeach of the base stations to the
nobil e station, so that a greater weight is given to 25 the transm ssion
power control information transmtted froma base station having a smaller
transm ssion loss in the electric wave traB8ni ssion path to the nobile
station, the weight corrector thus generating weight correction control 30
i nf or mat i on; and a conbi ner_that conbines the weight correction control

i nformation thafef8P§ansr 1R fromBhd Rergrtl cor¥eRt ofnNandI&6r responds to

the transm ssi onop@wer aont raltpit or ABtber rolansighd £di 881 tkemdhe; base
stations, the c nbl ner_ thu ene site transm ssion power, control
i nf ormati on, LFP s £ O %sf%n Bgv\g g‘ﬁt r%?r ©X3%8 Fﬁf’orﬁﬂ%tl\?ghe

det er m ner det erﬁcﬁprugowmscwft riamsimssnonbpowaracontade , i hher 1sENRON is to

be used in & tragsyLssi q&@wpﬁegtaoho%@&tIé)fg@gltbﬁdaeglt'l%gstét' on,
based on the conposite transnission 5 power cantrol | nformation generat ed

from the conbi ngFSCPRe COEEId- 11 aﬁ%n{‘égpoﬁeﬁcﬂe’r foht FHROPALIrmat i on
determ ner including a selwctortiidatosekredt sitldmal ramdbrssiag power control

| nformat i on 10 +1ageniped dramthe,base st | AhAMNOERE AmBllest

transmission | 0ss in the tric wave transm ssion
station, the selétti §heh&ivHg Fade2 § r eANRRE by ér*‘s‘?ni's%@@ﬁmbéﬁépncm"f@

i nfornati onot ra@@ﬂtkbﬁdbfﬂtoréiﬂ%@%ﬁ 159stta>t s £ Pah 81 BBRIGHE pdwad i+ on,
t he second transm %g pogﬁ control i or mat i on%deéerm ner_determ ning
58 Frcortt

whi ch transni ssToh ot™i AFGP GiF i Y CuS8F P Stana
transm ssi on pokheracorsugdlt ,opfl“r@ttmnamlshaozo pwiet ecghatpdnpilfasiesd on the

transni ssion powgs,¢oalr q'rdnnfgfmwﬂsﬁ_e_ls%qt&fi v d PeSRLEEN0M,: 4. A

transm ssi on power control device that controls transm ssion power of a
nobi | e station 25thas&ATort 1% atr%n’f%% BR2PSHES St rRPWE R 6PR&EICIT ©F
transm tted5fronh2d, phar dleistor idfedaserstati.ons to the nobile station in a

nobi | e communi cation systemd Wi cgoggggllo i}}%lbaﬁgdfég%ggt b Q be

radi oconnected to the nobile station supplie fon with
the transni ssi ohepoOREr ceastirtgion ﬂ%r%’fipéﬁtteﬁatchﬁm deter fit NBd measidd on

reception si gnaizquahl kY, e r@’ﬁ‘@mzéébgﬁllé@N\EHImonié O%ndgw l@@nc‘dm?]gul si ng:
35 2 transm oot o, paih Syl Kl Teeey of gt segiree ecaal 1ty of &
20 generator 125 is activated with the control signal.
The gradually increasing bit pattern generator 125
generates a bit pattern corresponding to a
transmission power control bit string that is
designed to gradually increase transmission power
25 (hereinafter referred to as the “gradually
increasing bit pattern). Also in accordance with
the control signal, the switch 126 connects the
gradually increasing bit pattern generator 125 to
the transmission power controller 123. As a result,
30 the gradually increasing bit pattern generated from
the gradually increasing bit pattern generator 125
is supplied to the transmission power controller 123.
The SINR monitor 124 may have a structure
shown in FIG. 12.
35 As can be seen from FIG. 12, the SINR
monitor 124 includes a comparator 131 that compares
the reception SINR with the first threshold value



-124 based on a predetermned signal transmtted fromeach of the base
stations with a fixed transm ssion power |level, the quality of the

transm ssion path being used for determning to which base station the 5
nobile station is to be radi o-connected; and a transm ssion power control

i nformation determ ner that determ nes whi8h-transmi ssion power control
information is to be used in a transm ssion power control operation at the

nobi l e station, based 10 on the transm ssi on power control information
transnitted froffleach 8FPiRE Pde St4at FBAS S5 Hobi FeestaEret i@ t he
quality of the SICERSHIresi cihPathirhetweemr hthdobatguskati grnand each of the

base stations asured by the transm ssion path quality 15 asurer. 15. A
transni ssi on po ?gc?(gﬁﬂ'ec/ﬂ Voae]v‘il%er&tﬁﬁé"t' cONE r Bl §°gP§ﬁ§ﬁlos%i% pBE\EF of a
nobi | e station baspdres atsof$INRcdsifde nealare 0il teadsdtis st wtpponed 20

control infeymakign thanslidiLd-£remasphural ity ofcbaag hatdansigo the
nmobi |l e station in_a mobile conmunication systemin whjch each of the base

jc
stations to be Yadrs- ddinect@®n o-Bhel ABBPICE Ot atlilth sRippleed ethdi#dhi | e
station with theher@isstssilone 2bo pdwen loentTigl, itHoramtpeanatbat 18dn cont ai n

a first value rSBEgE"t@F 1ang, 5 r?—ofé{zf.?& Shahus Of ¢ 3 POV EQQre%‘f‘erﬂ“@hé‘

second val ue repre ent.| ng a On:[I’O stat'us of a power ecrease t af[ are
det er mi ned base8©6RPEECEPtI OIR st §na&RUGdalGx P T D ehESEr AASM Sdi%nt po%er
control devicce €RERPENSIING vl & anBy) SEhencpalpla @i d ty3 Measypar st hat

measures the quality of .a t.ransm ssion _path betvveﬁ]n t he. nohile station and
each of the basgovs’t éteivé':' s,sjs%n%aSegognegaﬁnrpelaeet ern‘i‘ﬁ%d%gegﬁgl ransm tted
from each of theibéseestcat ivonsued g fixedqtaanse ssi @reower tkwel ; and

- 1_25 atr ans_rri Sfe‘h@”s%%\&"?{d CQDEéQl'mpiLHf Qrari%_tej %quttﬁ{éﬁ é'&ﬁpébé%o@etl%@ﬁ nes
whi ch transm ssi on Bower control information is to be used in_a

transmi ssi on poWBFPESSRt Poll iseT b8V Bh St 9K motR ¥ e*¥RAPILEN, Hd&Iy the

15 SINR difference value Ag;yg is smaller than the
second threshold value Ths, the comparator 133
outputs a low-level signal, for example.

The SINR monitor 124 further includes an
OR gate 134, an up-down counter 135, and an AND gate

20 136. The output signals of the comparators 131 and
133 are inputted to the OR gate 134, and the output
signal of the OR gate 134 is inputted to the start
terminal (S) and the reset terminal (R) of the up-
down counter 135 as well as the AND gate 136. The

25 gradually increasing bit pattern generated from the
gradually increasing bit pattern generator 125 is
inputted to the counter terminal (C) of the up-down
counter 135.

When the output signal from the OR gate

30 134 switches to the high level, the up-down counter
135 is reset and then restarted, and switches its
output signal to the high level. When receiving a
bit of the gradually increasing bit pattern
representing a power increase (“1”, for example),

35 the up-down counter 135 adds 1 to the counter. When
receiving a bit representing a power decrease, the

up-down counter 135 subtracts 1 from the counter.



5 on the soft decision value of the transm ssion power control information
transmtted fromeach of the base stations to the nobile station and the
quality of the transm ssion path between each of the base stations and the
nobi |l e station neasured by the 10 transm ssion path quality neasurer, the
transm ssi on power control informati on det&Em ner including: a weight
corrector that perfornms weighting on the soft decision value of the
transm ssi on power 15 control inforpation transmtted from each of the base
stations to theé"A®Bi FBSsCAUTET sH2 t HEt T8aGheat & REeFgREereigiefery a0 ¢ he
transm ssi on powerthenupelddwi adsmiten ofsa shase-rsdatiop baving a hi gher

quality in the {[ansm soi onbath, tpobhe 20aabid e siatlon, the meight
corrector thus generating weig corf éction contt i nf OPNALI On; 4 conbi ner
t hat conbi nes tkR-dewghcoserreactldn asnwedll ias ot whpthar fi $hgerfR at ed

fromthe weisghtggeer @guorazénqrgf,uwéaoees the e Zpat&ansgi ssiger power
control information transm.tte fron1th?égase st.at1lons, the conbiner thus

generating conpOSFPRTt PAnShiSsditn $oner Lé8ntlolthniidr bt FoRE k¢ 2 Wi d

deci sion unit trhehiperfards a hard 30 deci sion on the value of the
conposite transm SSion powgr. C i i a fromt

conbi ner, using a threshoﬁ%m%éﬁﬂgﬁ? gt9%25??%?2pﬂggngéeﬁﬁgpsfgvht%%:b a
predet er ni ned ahd¥UnEnpEomCAMAIdIR YAl devBeREENd g fPRsthfavgd P & he

second 35 val uesdbatbeanoe wantgdtAedal Dyt He dieaaSTRGSH 08 pawelegont r ol
information transmtted from each of the_base stations, -126 the
transm ssi on pdﬁ%?réaﬁPPSP iﬁ*gﬁﬁit}%ﬁr88§grﬁW%ﬂn%é?irﬁpﬁing whi ch
transni ssi on powezngohssdlon rfarieel ohoi bet oy nslelded nwathr &heni ssi on

power control operahhonyal e JPbid epstabhene Masedrpe 0frbhe tkesilide #f the
hard decision. 16, A transm ssion power, control device that controls

transm ssion pol@tUsf NaSedhie Kt FRRIBYSe oM ot 15 dERFEFSR K Ue of
transm ssi ®A powerti® copperollimiftorefittbe tinansadd edndnom afpliveal ity of

base stations Lo;{henfROLLE HAldOncdnod EBRS QEpl eAtiam systemin -
whi ch each of the base_statidns to be radi o-connected to the nobile station
suppl i es the nobF3@uaLati dROKaTFs tHe PEANBATSSSh 15 power control

information that can cont ginn thd ini¢hival §€arepreserd | ngv angomhkolasdwd us of
a power increasge an sec%nd value re res%nti%% a contro% §E§tus of a
a 20

power decrease %%%%gggéedeté¥?ﬁ?ﬁﬁpi%é a oh Fﬁhedii%ﬁpgf% ﬁhlity,
t he transni8si orppber teensimdls sdiest ceower control) shown in FIG. 13
is performed.
As shown in FIG. 13, while the reception
SINR is fluctuating within a relatively narrow range
around the target SINR (during the period until time
25 tl), the reception SINR is equal to or greater than
the first threshold value Th,, and the SINR
difference value Agsmye representing the difference
between the target SINR and the reception SINR is
smaller than the second threshold value Thg.
30 Accordingly, both outputs of the comparators 131 and
133 in the SINR monitor 124 are of the low level,
and the control signal outputted from the SINR
monitor 124 represents the first condition (the low
level). Upon receipt of the control signal, the
35 switch 126 connects the transmission power control
bit extractor 119 to the transmission power
controller 123, Based on the transmission power



conprising: a transm ssion path quality measurer that neasures the quality
of a transm ssion path between the nobile station and each of the base
stations, 25 based on a predeterm ned signal transmtted fromeach of the
base stations with a fixed transm ssion power |evel; and a transm ssion
power control information determ ner that-8étermni nes which transmission
power 30 control information is to be used in a transm ssi on power control

operation at the nobil e station, baseﬁ of t deci sion value of the
transm ssi on povRRCEBAL PAES nfor mht 6 OPF&&&&“V%edtW?Bn?éﬁch of the base
stations to thetpahkhetgleal ifxomnthéhpagealsitat i3n 0200 hentir arsmassiodh pat h

bet vieen each of . heyBase a1 anscaNdolbe. Ml Le, StALL OB Teasured y, t he

transm ssi on pa]? qual 't neasur er ransm SSi on power contr ol
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wei ghting on th@r§ﬁ§ﬁ1§%€bﬂ<¥bW@&U§oﬁErbh6dﬁ*ﬂﬁ%“§§&98 EQ@%@&iﬂ%&%r0|
i nfornmati on tra?fgltte fromeach, of the base stations t¢o the nmo

station, so tha gr e3tSr AT Hht P8 b?v@nqﬂfqﬁﬁ3?+55§ﬁf§§loﬁ \&ﬁe
control infornatransofsailbasestati oonhavilngta thghesbglal sty tiimrt hed 0

transm ssion paw berkBenty mopi é@cﬁt at h%netmec%& 9tk e CPEERSHQIG A hUS

generating weight correction control information; a conbiner that conbines
the wei ght corret¥RoAtcEREr aghfoFhi PBn 20NatP AR YarlRe &t 8°f FGRdeHe wei ght
corrector amd cerwrsponds to the 15 transm ssion pomer control information

transmtted fromthe baseﬁ%e%AoQ %ﬁ% C%g%|§Hﬁ1 gng&gtlng conposite

transm ssi on power control deC|S|on unit that
performs a hardreeepsion @ﬁqqﬁ#v%Ig@ @heth@&ﬁnﬁﬁ%t%@n2@09ransnlSS|on

power control I@é@é@bk%egerpdlat%mérs@mafs% CQIHI NeK e yébegtaofﬂ rSINR
t hreshol d val ue; a sec eci sion u erforns deci si on

it 'that
on the val ue ofdfﬂgscéaﬁ6§qﬂa?n%ﬁ%ﬁféggoﬁ SRS coHE® of |ﬁP8rﬁﬁW§n1 usi ng
a 25 second5threzholdImMaMBHrﬁu51sudtibenemBéadwnmhEhélrsﬂaﬂnaﬁﬂhﬂm

val ue; and between the reception SINR and the target SINR, the
transmission power control bit determiner 118
generates a transmission power control bit to
increase the transmission power of the base station
20 200, and the transmission bit is transmitted from
the mobile station 100 to the base station 200.
Despite that, the gquality of the reception signal
from the base station 200 deteriorates, and the
reception SINR becomes smaller than the first
25 threshold wvalue Th, (at time t2). The output of the
comparator 131 of the SINR monitor 124 then switches
to the high level. With that, the up-down counter
135 is activated, and the output signal of the up-
down counter 135 switches to the high level. As a
30 result, the AND gate 136, i.e., the SINR monitor 124,
outputs a control signal representing the second
condition (the high level).
As the control signal outputted from the
SINR monitor 124 switches to the second condition,
35 the gradually increasing bit pattern generator 125
is activated, and the switch 126 connects the

gradually increasing bit pattern generator 125 to



a control information generator that generates one of first control
information representing a control status of a power increase, 30 second
control information representing a control status of a power decrease, or
third control information representing a control status of power

mai nt enance, based on a decision result of8the first hard decision unit and
a decision result of the 35 second hard decision unit, the transm ssion

power control information determ ner determining that the control
information -%28 §ERESHISEH FFOPPHETcORTY It I or hafi onPgefert Bt ¥s to
be used as the thans&a&smﬂssxwmrpﬁ@atrobmuﬁaﬂl&&|Dn3|pe&fbMMﬁnnwélon
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neasures the q a transmni ssion e station
and each of t hea b&§§d§tt§tr“blﬁsed bARREREn (é Ptfedelt @F n??ﬁé‘ﬁpéieé)néllnq rfansmitted
fromeach afb t herbasaistsataronsowét hdacﬁrle&%de tansnp sedenepaveied a fadi ng 25

a fading condlt fadin el e bjle_statian surer
is better co%ﬁgP?Sn%% %’gbn ngggﬁggﬁm%%aéén%%sﬁ%e%?ggﬁﬁﬁgp bile
station; condlti@ﬁrééﬁ@rmhﬁﬂtn¢nﬂm%ﬁélpamHQYandi@ﬁQNHGftﬁh@ cured by the

fading conditioprbbhagsa Riedaierrboegdeiadi Rfhality of the
transmission power control bits transmitted from the

15 mobile station 100 to the base station 200 is
improved, normal transmission power control is
performed at the base station 200, based on the
transmission power control bits generated in the
mobile station 100.

20 In this manner, transmission power control
is autonomously performed at the mobile station 100
based on the gradually increasing bit pattern,
regardless of the transmission power control bits
transmitted from the base station 200. Accordingly,

25 the reception SINR measured by the SINR measurer 115
of the mobile station 100 does not exhibit the
abnormal behavior of further dropping as indicated
by the dotted line in FIG. 13, but gradually
increases. When the reception SINR exceeds the

30 first threshold value Thp at time t3, the output of
the comparator 131 of the SINR monitor 124 drops to
the low level. As a result, the control signal
outputted from the SINR monitor 124 switches to the
first condition (the low level). The switch 126

35 then connects the transmission power control bit
extractor 119 to the transmission power controller

123. Based on the transmission power control bits



a switch controller that validates a first transm ssion power control

i nformati on determ ner when the fading condition determ ner determ nes that
the fading condition of the nobile station is better 35 than the

predeterm ned condition, and validates a second transm ssion power control

i nformati on determ ner when the fading con8Ption determ ner -129

determ nes that the fading condition of the nobile station is not better

than the predetgrmn condition, the first transm ssion power cqontrol 5
i nformati on det géﬁ}lﬁggoi()??&ludi ng:tga%eiaﬁﬁt e b e R haF OPer (}réase

wei ghting on thetatanam29dd amposert raonedolbyi nflor net ansmi saism tdwdefrom
each of the basgostabhons { &0, gPBLI ¢ 19t aldan. . 5, LRAL 3 GALAL, Vel ght

is given to 10 e transm ssion power control i1nformation transmtted from
a base station BaRFa§ld S gitet REBRFPEPSI F HHSH Y BHsPP sSBPBR Lp&R &Pt he

nmobi | e statison, ohheheeirglti Cof FLesRE tEbBus 1@enerating ¥Yemghhag@rdecid on
control informatio and er _that conbines the weight correction

Dheand 45 2 comblper
control informat!on thif® 5 ]ge%e ated°Prom t he wei ght corrector and
corresponds to the transnilssitore ppokt leostiadiidmf bl dmt tha teawst tIE¥Rf rom

the base statiopg, bR CAMRINES, L bYSHERAG I 20, CORPRaLES dANSM ssion
power control information, the first transm ssion power control information

, t he
det ermi ner det et RfAFRG tWTch( EFBhs AP ESREN LPRRCXBREP b - i nP§ftIorPEs to
be used i n1@ transei,ssioconl fuavketg conl ok heperkaid ontat vahee2b fnuddid e stati on,

based on the COPBQ%FE%H%’B{FS%QQ H8‘é’%e%%’§sra°4iinzfri’%?5it 'lt%” Lsneat ed

fromthe conbi ner, hé "'Second transm ssi on power coO nformati on
det ermi ner i ncl &@i ARNE r&&ldctibri® hhhe3oes@recid thENR r anSREESITOTF over

con][_rt)l ' nf ?L”af_h@nstﬂ\@n_%mEﬁ@%\ﬁ?@”}r%'ﬂ%eba&%ﬁt @b;t@'ln@%i;’hﬁkg tlhe h! ghezt_
qualyln e r sSm §|0n a 0 e Nno sStalloO e sel.ec 6|ng
PR R e e e bR Mtk of Al Ol HERRE

made fromthe t i Nformation transmt rom
the base stléti ohs tomphearbbiith sthei ercoand thheeshahdnivediven That-h qual ity

havi ng bei ng meggyegdohy dhe ééxﬁﬁ%ﬂ%ho&eﬁiﬂt quat i ymiBasWepower 130 the
second transm ssion power control information determ ner determ ning which
transmissi on poRRFTEBNt rSl BSH T FBETon is to be used in a transm ssion

power control operation atEtdre if the reception SINR is equal to or

greater than the first threshold wvalue Tha, the

20 output of the comparator 133 of the SINR monitor 124
switches to the high level when the SINR difference
value Agwg becomes equal to or greater than the
second threshold value Thg, and the control signal
representing the second condition (the high level)

25 is outputted from the SINR monitor 124, as in the
foregoing example. With the control signal
representing the second condition, transmission
power control i1s autonomously performed based on the
gradually increasing bit pattern in the same manner

30 as described above.

Also, 1if the reception SINR cannot be
improved promptly while transmission power control
is autonomously performed based on the gradually
increasing bit pattern, the counter value of the up-

35 down counter 135 of the SINR monitor 124 reaches the
predetermined value N before the reception SINR

becomes equal to or greater than the first threshold



5 nobile station, based on the transm ssion power control information

sel ected by the selector. 18. A transm ssion power control nethod of
controlling transm ssion power of a base station 10 based on transm ssion
power control information transmtted froma plurality of base stations to
the nobile station in a nobil e communicati8A-systemin which each of the
base stations to be radi oconnected to the nobile station supplies the
nobile 15 station_with the transm ssion power control information that is
det ermi ned base@®bHerdbepti dR SRA YRERFt y tPehéMBtHod® EofPeRi si ng t he
steps of: cal cutabhB@id stiycanNSFe w6t 0Nnkess sid ik e €] EELr LPPEAVE imit .
transm ssi on pg‘&h between the npbile station and. each of the base stations,
based on a pre eterm ne si‘gnal t7ansmit £ed from edthtof Pﬁedt?e‘f’sf‘e stations
with a fixed trapsnicesi ¢ polwerp$ evel thand 26 dwtelk ni andgtivei clontrol

transm ssi on pO%@nQQ”bh@pdﬂf@d ”Pibﬁ”th% _tSCII\h:@ msedebp aryr %@%@cﬁ?éé’_”
power contr ol Oﬁeratl on at the bile station, based on the transm ssion
power control ihfPofh&titaf S aﬁ%‘%ﬁéanfror%héla?c'h ote t Bt BREBCSSat i ons to the

30 nobi | e statibnaasditskd dir gsme sscontlreds basddieoel ener beavarnd 1y _
transm ssion patfi.hetween gach ;fit%Q?nb%%e sﬁfsgﬁgérgc?ée%?”gg&ggh@% siation

calculated in the transm’ssion 1oss cal cul ati A'tTransm ssi on
power control netRBAMSE SAGH rRAYEAQCPRARSH R poeElBf taamshllss semt i on

based on tnansnpsséencpeweio WY 9! transdl dudormpih obher sasE tded f5om a
plurality of ba§§ stgti %[lstto the nobile station in a nobile comruni cation
systemin which %cﬁ of’ eeoda'se stations to be radi o-connected to the
mobi |l e station 5 supplies Grhetinbbi henseati omean tthe heounargnivesiusn pbwer

control informationybhabyrs dalerdinedsbasgd omdLCepLlionrsugnale Ll ity,
t he net hod conprj si gagt he steps of: calculating a transm ssion |Q@ss | n an

10 el ectric wavel'®r SREMTES OFF A8 NdBREREER T 1R8T ot | 62 514t Pén ST kh of
t he base stiati ohs, thasedaama Jpy etet eersied; Sighatattansnirebethfs atheach of

t he base stati j g s@i ssi.Qn | ; rd fadin
condi tion of tﬁr'[}(;??m&%irtlgé fgeﬁgﬁ%ﬁg 1g:ét glrh% r%%g‘\é@{v%!éﬁ%tf%g@?‘%&#%? ’
condi ti on of tHeCYHBBi FeNdtatl dit Fedstfedhien il yakh vigl R6HEREILGY ﬂ@a*suri ng

step is better phapeanpredehsigdme@ddcondi hisOto kvent an
unnecessary increase of the transmission power with
20 no likelihood that the reception SINR will be
improved.

By the above transmission power control at
the mobile station 100, the transmission power at
the mobile station 100 is gradually increased, when

25 the reception SINR is not improved though the
transmission power control bits generated based on
the reception SINR are transmitted to the base
station 200. Thus, the quality of the transmission
power control bits received by the base station 200

30 can be improved. With the improvement of the
quality of the transmission power control bits
received by the base station 200, the transmission
power control can be accurately performed at the
base station 200, and the reception SINR measured at

35 the mobile station 100 can be prevented from
continuously decreasing below a predetermined
gquality (the target SINR).



20 performng swtch control, validating a first transm ssion power control
informati on determ ning step when the fading condition of the nobile
station is determned to be better than the predeterm ned condition in the
fading condition 25 determ ning step, and validating a second transni ssion
power control information determ ning step8When the fading condition of the
nobil e station is determ ned not to be better than the predeterm ned
condition in the fading condition 30 determ_ning step, the first
transni ssi on power controffenfidriat i BAr88ReLM Mg st Bpe idrd ubifig t he steps
of : %engrSati ng ¥&t@hé epreedidien @Méoghg N oEMBEILOR,L g;iallimgésfsugata Wﬁi gpt
to the transm ssion_poewer .cantro nformation transmiie rom.each o
t he base stati o‘{r%et%g]?ﬁgl%n%&qacems‘{ a({i?{(:)%r fat Ola%garseea er’ V\}Lé%lahfﬁcité]agll ven to
the transm ssi oppmmunggapd@mdr sgerte®l inntbenmolon & regmmiinted tiioem a base
station having %§€@ﬂnl er TtheaRH EsSt OPni A8 kA 1hfee bﬁ!@&ffé%%ﬂ%_ng to
transm ssion path to the nDbLIeé%éatlon; and 5 conbi ni ng {the wei ght
correction cont¥¥f VRAPBFnatfdr raspbABPAG S FhP ¥ &hshP SSRGS Spdver
control infornaié osetr ansmihkt ebfdonn t beuhase Ji3d iimsdetbemneéhgdgener ati ng
conposite transyi ssio r I ion, Lght correction 10
control infornﬁ%%0%6hgs?%g%gé%ﬁnﬁéﬂé?%?éggrﬁ%fhgﬂ%%ﬁgﬁ%géggrection contro
i nformati on gerftat?agesiepiashe §itRe rrafPFisesi cipPowerdcelffisliient
i nf or mat i omodet®swd Ai 8gngkep .det erm ning which 15 transm ssion power
control information is toIl%e tLrllSeed gonva Lrans 'essiW nenﬁgv\@r gant rol operation
at the nobile station, baséd on tHe ¢ np05|Pe t'rans F oh power contr ol
' nformation obtedertiPn SRAYRcAmbind ¥igast ép, d20 eyl e ohdomr &h$ni ssi on
power control i,dof Rt 5enadelefdd M d¥n SheRwklel Udidhgdhe et 8R @frngel ecting
the transm ssion power control information_transmtted fromthe_ base
station having & gﬁﬁl%é§ﬁttr qEQf nVRGES iTat RE %@ rf &S WaveC2s
tr?nslm' ssi 0B pad rbdr@pahesaﬁb@bleetvﬁé@ii@Hﬂegalmw atiefFd e e vaanemssign | oss
cal cul ating st t S [ m-the tr i on power
control infor naea?r}%ng??a%?nghdgg:k&%o%gg g%gg%stfﬁi'onﬁﬁ)ﬂ%% mobi | e
station, 30 the'keEbnd tha&nIRiceN oP PoRENRcaft PAITTa of ¢t # dBCdEEer i ni ng
step detern ni nge ¥diehnbHAFSHS Y POWEheCABLRQ JIHEd ABEbANresulla He used
in a transm ssion power cont r.%l operation_at tth:e nrgobj!sleigrtlatl on,. based on
t he transm ssion powe‘?1 35 dontr & 7t or fafi on S&eCtet” 1 t RVSEl ect i ng
step. 20. AOtraamnisel ohsporerf ccormd of ikt hbg target SINR as a fixed
value, whether the reception SINR is normal should

be determined from only one of the above two
comparison results.
The methods of determining whether the

25 reception SINR is normal using a threshold value are
not limited to the above examples, but a threshold
value used when the reception SINR goes through a
transition from a normal state to an abnormal state
can be different from a threshold value used when

30 the reception SINR goes through a transition from an
abnormal state to a normal state. Also, when the
state (a normal state or an abnormal state) that can
be determined with a threshold value lasts over a
predetermined period of time, a final determination

35 on the state can be made. Further, any other known
determination method that uses a threshold value can
be employed.



-133 of controlling transm ssion power of a nobile station based or_
transm ssion power control information transmtted froma plurality of base
stations to the nobile station in a nobile 5 conmuni cati on systemin which
each of the base stations to be radi o-connected to the nobile station
supplies the nobile station with the transf8ssi on power control infornmation
that is determ ned based on reception signal quality, 10 the method

conprising the steps of: neasuring the quality of a transm ssion path
between the nobile statiodfarfd'@adPObe EHEMPIRS st&h¢ ohs2NBESES I0H a

predeterm ned spgnak &@a@&mddmirgﬁtea@@e@f mh@n base @Eéﬂ'u@llS_LyWIth a 15
fi xed transm ssj on_power vel , theggual I tx? af the transm,ssion path be| ng

used for deternthfh afén\%hl ch- e 8FRri SRS HEDi PRVEF at PSR S §%
radi o- connect edan@ndodetredFat aRs @i chEpwavsm sstion poassm26 s¢om roI

informationsis ﬁ&w@@ H%?d A1 A Bd a@§£‘h§§&@@z Q%‘Q@fe&@é"&rgb gQpeiady at the
nobi |l e stati on, based the transm ssi on control information

transmtted fro?ﬁ’%ﬁéﬁlBF e "HHse staEi 5ré H‘Jtsr‘%l%bP‘PEe& ation and the
quality of the 4laasnaseilgn ﬁﬁ:m&@ehefweem’dﬁee aobr ¢etsiaviedn aardd each of

the base statiqps;feasyeed 4 g}fge ﬁg%;{%sgl QLpath quality neasuring step.

21. A transm ssion power contr 0 of cont rolling transm ssion
power of a mobile stationIBasdr o?p%vgoﬁﬁaﬁ@éesﬁ ontWal GeaBsMisgdaf ssi on

power contnol l@&@éﬂﬁﬁlsoeyr{afcafhinlj}tﬁﬂcf:é@@e@i Mdﬁﬁiliweof:e@é@Qﬁ:trﬁtlonS to
the nobile stat%ﬁglna (ra]eecgnymcatlog&bﬁystemlnv\hc % ch, of the
base stations to De Fﬁdllglapé:(?n ted  YBEYA& I St REFBR T 3APp A ER the
nobi |l e station d¢tarnheedr amsissilomopoadr, ¢ore riofansiibs sabnopoweat can

-134 contain a rﬁé§SEeV§|n‘ée:eraest€rc?SI§’§'ﬂténﬁr@d%(%rétrrnﬁn% aéxHéqut %tp%‘&‘ﬁ:re
i ncrease and a second val ue representi ng 3 control status of
c

decrease that &% de‘f’@ﬁﬁenéﬂleoa?eﬂu%ﬁl? &5t Mo T drhe d qu‘dpfalt)l?erS t(%
met hod conpbi sirgcépeishesINK cama}selrnmgrblvedqualtmjn od a transm ssion

pat h between t t each t ns, gtqﬂz on a
pr edet er m ned rs}l‘?gna?lct rénﬁlttsn%dt dta?r omggag ine q%qf%aes%%g{lggl onsItfa a 10
fixed transni sstofepoRER; SIAR det e#‘ﬁPﬁPHQdV\,ﬁlocW t¥QNs BsABATESwer control

information is vbptlb@nuw@ lpﬁe%lé‘i@ﬂﬁﬂhéal parﬂ@@erom@imgl eper a_rtelgaﬂa':\ﬁ t he
nobi |l e station,_based.on va ue of the tgansm n power

15 control inf o?’ﬁ%??%ﬁsf?gﬁlsrﬁq%eeﬁ ??’6% 8?}10 off THe " bAse $HabrdTE 1 t he
mobi | e st a€ilon ppelvehe goalsiass ofry h@ontanémommtmm ma@ménneam of the

base stations apglethg1ERBA Siraldon: PRASHAGE iidh (38w F apRAh 8SicdR path

quality neasurlqgcgéggon SINR is not being improved, the regular
transmission power control may be resumed after the
predetermined period of time has passed even though

25 the reception SINR has not been improved to the
certain degree.

Also, in the above examples, the regular
transmission power control based on the transmission
power control 1s resumed, when the transmission

30 power increase amount reaches the upper limit (i.e.,
when the counter value of the up-down counter 135
reaches the predetermined value N) while the
transmission power is autonomously controlled based
on the gradually increasing bit pattern. However,

35 the transmission power value may be fixed at the
point where the transmission power increase amount

reaches the upper limit.



20 the transm ssion power control information determ ning step including
the steps of: generating weight correction control information, giving such
a weight to the soft decision value of the transm ssion power control 25
information transmtted fromeach of the base stations to the nobile
station that a greater weight is given to-BRe transnission power control
information transmtted froma base station having a better quality in the
transm ssion path to the 30 nobile statiaon; conbining the weight correction

control information correspéndigePbPhe SLrEhIHSIi A pBRer 1&6ht r ol
information transnitbed 1f2rdomd he baseesimabisanssd ther ebycgenarat iitg the

conposite trans?£§§gogx%§l Quer cgg&gglllﬂ%%%?chgg%%hg %%'gﬁklﬁﬁifeCtion

control infor I on _havin een alneé correctlon ontr ol
i nformation genevat PAgMore] 35 atepnadndep&mrdraied- a hard decision on the

val ue of thg conposite trathsra SS4 98 PRYRE G:@lrét rn%biﬂéoéﬁra‘i:'l@'ﬂ aki@ined in
the conbining ste

g u5|n %égeshold vaI {IIS closer .to the first
val ue by a predét ?ﬁlﬁ@& ¥ ofn BLH® &H?Xmﬂ P HREWEEA RS F i rst val ue
and the second varueghhabﬁnﬂhimd@mﬂraune@ertndmﬁmxaﬂsunssD@@rpower

control infor ”%bﬁ@r%&a@%@éﬂl%é rQBb@éCEa%f H&E‘pé’@é@rzﬁgasbéts'e@%n the

transm ssi on power control. i nformation determ ning step determ ni ng which
transm ssi on ponef ESﬁﬁHﬂquﬁ§ﬁ%%IVbﬁhl§QﬁFQR?LE%da|ﬁ°§PP§éﬁ§hlSS|on
power contnol opetapiapnatsifdreaodibteihbdstdt icmbiesed esckhe irasul t of

the hard dECISIQD ngi %rtra %QQ RQUer ggptrol met hod of controlling
transm ssi on pome? Ie statton based on a soft decision val ue of 20

transm ssi on power controﬁhﬁﬁ%ﬁ%@ttbﬁ trapsmigsdot rppvarpcenddaly ¥ base

stations to the,apbbkfest atd Gi"hé nn@bﬂpbl k& aGAAINI E@t L AN §RSLYPI whi ch
each of the base stations . o nnected to the nDbI|§ st.ati on

suppl i es the nobffBP F3V|&ﬁ\ﬁ§¥15% Pﬁg%Pﬁﬁﬁﬂn%ﬁ Ui pRAEF SRR

informati o5t hat0@an contain a first value representing a control status of

a power increase and a seqqquMglgg GEPLESERIG, a okt Rk ﬁg of a
gnal’ qua

power decrease that are deternlned ased on reception si Ity, 30
the method conpt?$i RGTEREPSNERS o7 : ERBaSUAl AT 1 e REM R YNEF SR arf¥ri ssi on
pat h between t hehaohike istatdeie mmineath ahd hdapeagtations, based on a

predeterm ned sjgnal  L53sy;td g £ £OP) €860 ¥ dd1e PASE; ghathang Wddh @
20 126 correspond to the autonomous control step (or
the autonomous controller) in claims.

The comparator 131 shown in FIG. 12
corresponds to the first threshold value determining
step (or the first threshold value determiner) in

25 claims. The subtractor 132 shown in FIG. 12
corresponds to the difference value calculating step
(or the difference value calculator) in claims. The
comparator 133 shown in FIG. 12 corresponds to the
second threshold value determining step (or the

30 second threshold value determiner) in claims.

The gradually increasing bit pattern
generator 125 also corresponds to the autonomous
transmission power control information generating
step (or the autonomous transmission power control

35 information generator) in claims. The switch 126
also corresponds to the control switching step (or

the control switcher) in claims. The up-down



35 fixed transm ssion power |evel; and determ ning which transm ssion power
control information is to be used in a transm ssion -136 power control
operation at the nobile station, based on the soft decision value of the
transm ssion power control information transmtted fromeach of the base
stations to the nobile station and the quabb+ty 5 of the transm ssion path
bet ween each of the base stations and the nobile station neasured in the
transm ssion path quality measuring step, the transm ssion power control

i nformation deteewhhrglstephiant udk nglEhe 19t 9 FsPaBdgener &fieng wei ght

correction conty§olebRfanmRL iAbp gté!tnghéualét%r\fﬁrg@ﬁ t oahhe tsef tangdeci si on
val ue of the transnlfs on ‘power contr ol mation transm ted from each

of the base stalibfis Rgﬁﬁﬂﬁ?%9§t5?|5ﬁﬁﬂiﬂ L Yrraf eF O ReFgt 15 i s
given to the traﬂeppssgomqaprononheohumnm@muns(nbmtaotnbtb@@dncndm.base
station havigng @1§igﬁer quality in the transm ssion path to the nobile
station; conbining t ht correction control 20 information
correspondlng to the tran Fixdsi FPeRRReRESt A FGFVFRBRFBNYitdnsmi tt ed
fromthe base s¢B4i@BS3ot e mRight58oRLect ben i rdbedinf or mati on having
been obtained in the weight correction control information generating step,
t hereby 25 generating conposite transm ssion power control information;
performing a first hdEdbdedirgrons ohnt Aecealdagaasf vheh cohpodmist 8% ransni ssi on
power cont Rl |9ﬁpgg?hlg@ obtalned in the conblnlng step, using a 30 first

t hreshol d val ue; ormn secg f hard decj 1.Qn on the value of fhe
conposite transn155|on po o PHFBPnatWﬁF ?5i APPRILBESTF (Ht eshol d
val ue t hat is(ﬁhéepeasehmomddﬁntiostwthﬂe&hoﬁksmﬂu@edandm%ﬁ.generating

first control 'Pé?éEERE%”tTeHﬁ%§e§$&BH QRS 1 ¥y .LOREEGL , status of a power

i ncrease, second control information représenting a o-137 contral status
of a power decrease, or tHi MPRbWE rePMPHRCREIVh FEPFeBehPi & dhtro
status of poewertfahBheBa3iee pgmsefl oondrdecsitiiod esnl Acobrtihedd nettihard

deci sion step ap d a deC|S|on result of t r e Q ep, the
transm ssion poa%? ROREFS™ it or ha |§nw g?e%mlﬁﬁgg %& Hagtgb%lﬁgﬁgthat
t he control |nf@tnnctumeg@ﬁeﬂduedn¢b®hﬁtﬁ@mmmﬂkQﬂti®m0$Mﬁ$ﬁﬁhEﬂéﬁ@&atlng

step is to be usgdrag the transm ssion

In the structure shown in FIG. 10, a

20 mobile station 100 and a base station 200 perform
transmission and reception of signals (including
packets, control signals, and audio signals) in
accordance with the CDMA technique. The mobile
station 100 includes a transmission/reception device

25 110, a signal processor 150, and a user interface
160. The base station 200 includes a
transmission/reception device 210 and a signal
processor 220.

Information (such as audio information,

30 text information, or image information) inputted by
a user through the user interface 160 of the mobile
station 100 is processed by the signal processor 150
to generate signals in a predetermined format. The
signals outputted from the signal processor 150 are

35 supplied to the transmission/reception device 110,
which performs predetermined operations such as
encoding and modulation on the signals. The



10 power control information in a transm ssion power control operation at
the nobile station. 23. A transm ssion power control nethod of controlling
transm ssion power of a nobile 15 station based on transni ssion power
control information transmtted froma plurality of base stations to the
mobil e station in a nobile comunication tHlwhi ch each of the base stations
to be radio-connected to the nobile station supplies 20 the nobile station
with the transm ssion power control information that is determ ned based on
reception si gna¥eyualphy, StR@aret ES cORER Sitig T het 5e@psTBf: “Rfasuring the

quality of a trensnkasken oAy addpbesreanviike mok | €o staéi basand each of

t he base statlonsé baseg gn a predeterm ned signal transmtted from each of
the base stations®wPh i'xed transnission power; measuring a fading
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determned to b&@s&&ﬁg Lhan dde. o a{,sg%ar Qe condi 44 0Nsk Brbhe fading

condition determnin and v second transnrssi on power
contr ol |nfonnﬁ?@ﬁrééﬁér@ﬁﬂﬂu}@ﬁs?éﬁnﬂﬁéﬁﬁqﬁ?f%ﬁﬁ?@téﬁﬁdﬂﬁWGﬁQﬁ2¥%e

nobi | e statigon 4 sedehenmcred d1oted obPethet tsargriamarpfdsl@epsedetzeromlrre@b
condition in the %adln%aggﬁﬁgtlon det rnlnln thetﬁlrst tra nlsS|on

power contr ol RFBF R r®f nih angFﬁp ?ﬁﬁﬁg ReSt&5¢
generating me|ghmecooneemuad(ﬂwmm@l8|nterﬂganﬁmltﬂwdngrgmchh@ WEIght to

the transmi ssi O&@QMV %%r&tersOAof g £ MRb gn ctorn@ﬁﬁmcsé@goﬁremrﬁl%mofvme
base stations to |l e station 15 that a greater weight is given to

the transnissi o %oﬁéFweéﬁtrol information transmitted froma base station
havi ng a hiigher quality i’ hehd rlamsal sseadopatdDd p the sdbnkésstation; and

combining the weight s Ga" LAGH AL GOOLLA 2T NfAIJALL 004 CBLT epondidiR 0 the

transni ssi on power  control informatron transmitted fromt ase station,
t her eby gener atPAYCEEAPSSi4d tfaneptasnos 1gawers cont? oPreALSEFRLTHRE t he

wei ght Co”eCt|Q@rlﬁ@ﬂt.r0|Th|enf5).Lr<ﬁBélQnoh@¢h1&g:etlﬁeﬂh:@btahéedlt;lﬁatlhe 25 wei ght
correction control |nfor eneratg%g t%p t he second transm ssi on

power control iRf3FFEEPon &%%é} nf REPEER iTcl'dtfi ng the step of sel ecting
the transni2si onrposed ssdmtrr/ctedeoiant dewice 210, which performs

predetermined operations such as encoding and
modulation on the signals. The resultant signals
are transmitted from the transmission/reception
device 210 to the mobile station 100.

25 The transmission/reception device 110 of
the mobile station 100 that has received the signals
from the base station 200 then performs
predetermined operations such as demodulation and
decoding on the received signals. The signals

30 generated from the transmission/reception device 110
are converted by the signal processor 150 into a
format that can be handled at the user interface 160.
Based on the converted signals, the information
(such as audio information, text information (E-

35 mail), or image information) is shown to the user.

The transmission/reception device 110 of

the mobile station 100 performs transmission power



30 transmtted fromthe base station having the highest quality in the
transm ssion path to the nobile station neasured in the transm ssion path
gqual ity neasuring step, the selection being made fromthe transm ssion
power control information transmtted 35 fromthe base stations to the
mobi |l e station, the second transni ssion po@&r control information

determ ning step determ ning which -139 transm ssion power control

information is to be used in a transm ssign power control operation_at the
mobi | e stati on, SPAEEAR Lorf YHe! 1 F ahE AT S816F L3t O it £ B T RO r métd TRF
selected in theoﬁete@hlsmgﬁ:ﬁm Hokdr Aomidle siasi 0Brhhainiiss ian be
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system the mobf P e~ 5t gtoln(;%n clorrprfr‘lfosm%glt f% g%m AT EoRblEr 5t Fat” Tonbi nes
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conposite snsgnalbas@nswftqrdfﬁtzm reghar %rratnr@ﬁl§§§<§z@7§§c@9‘€!’1‘o‘nﬂ|ﬁev1ce
transm ssi on |nformat|on romthe conmp enerated fromthe

signal conbi ner¢l8 P&céps &??ﬁua?F?fllE&l @L?I atao]rs‘? h%?réglrﬁ‘ﬁl ates reception
quality of the toapemutsemrgrmdwgenebate@lfr@invtdnbmkgnalanemmmn a

ransm ssi on POBLeGORLal:d 1Y O JBLLAN 620 NRLA 00, bAoA AR o1

transm ssi on control i nfornation used cont r ol t ransm ssi on
power of each o]PlFﬁetb‘&é’es“SJtta'%?%n§rOBa§é‘& Feee r%E@EF.-PBn qQal ity

cal cul ated gy the recept itam sl &§ yoadkrewleaitoren 29 @i Eeans i sas,a ath@ower
control inforrratignltrar)csngt.tter @)Qnt tr nsmts the transm, owner
control infornaf?on aeﬁeraa B 1 Tﬁ@ Fansm ss? C power J'corlftsroa ©

i nformati on genéraFéfE.td4each of the base stations; and 30 the transmission

power control device as clpl ned, i heab¥eaf fQ:lcﬁrl srd. tpioughel7. 25. A
transm ssi on power contral t hod of contral Ilngjntransm ssion power, of a

cormmuni cat i on 35F@BIMLES o STERFLABt ERMiTRAd § Y P Adit Poﬁr§@p§6}ﬁ%ﬁl‘?‘? om
anot her comfuni saston dev ce,rddeptobomusiyeatdrontidevi seaper Borm ng radi o

transm ssion a“@réﬁgﬁ%'s‘i%n ar?cﬁ‘oré"&égtﬁ'&% %tégsrgemmat' %ege"i ce and

transmitting transm ssion power control informatjon that i's to be used in a
transm ssion poﬁ%?eééhprnolsycﬁp%ﬁf&t%%ﬁl}lﬁetshé ctafbko chRfBhVest ildrf deédf ce and
i's determ ned 5ebasedcon deCeidn OleSbgBal/ QU d tdetector 113, an

error rate measurer 114, a SINR measurer 115, a SINR
20 comparator 116, a target SINR determiner 117, a
transmission power control bit determiner 118, and a
transmission power control bit extractor 119.
Signals transmitted from the base station
200 are supplied to the radio receiver 112 via the
25 transmission and reception separator 1l11. The radio
receiver 112 performs an inverse spread process and
a demodulation process on each of the reception
signals supplied from the transmission and reception
separator 111, so as to generate a base band signal.
30 As will be described later, the reception signals
include a data signal corresponding to data
transmitted from the base station 200 and a control
signal corresponding to each transmission power
control bit also transmitted from the base station
35 200. The base band signal obtained through the
demodulation process performed on each control
signal is supplied to the transmission power control



the nethod conprising the steps of: determ ning whether the reception
signal quality has becone |ower than a predetermned quality; and 10

aut ononmously controlling the transn ssion power by increasing the

transm ssion power in accordance with predeterm ned characteristics,

regardl ess of the predeterm ned informatiof3supplied fromthe other

communi cati on device, when the 15 reception signal quality is determned to
have becone | ower than the predetermined quality in the quality determ ning

step, the transttEsPERIFERET beihg | AEReiSEd STHGH 1R PPYURENTSNHP hover
val ue that is obser¥edraktidie 119reref tblhe sdeterim twedh oni s 200236 polher
transm ssion poggﬁtgg?t£g%|?§ggx%$§ 85%%”%%&&1§4 '§125, wherei n: the
comuni cation dévice fransmts such transm ssion power control information
to the other 25 comruni catlihnen s cleanflas ignadc et dhned ghlir oqugdl itthe val ue

a{)pr oachlesd@ tﬁ&%dﬁ@@%}@fdgotrpxsd@@@é gaakitotﬁme\efﬂhm;eé@@ aHaki _ts)d.gdwlﬁ]g(r) m ni ng
step includes the sitep of..determ nin er the reception_ signa
qual ity val ue Ha% ﬁéﬁoﬁédéﬁﬂq%ﬁe¥%%ﬁ g@ i St SHRREHD d£9aFG§;%£ﬁ?Wmen t he

reception signa¢oqnabtﬁpnvdeﬂpdsr@ereonimgiaqtmmyblbecwhéchnal!er t han
the first thresholgoyakue e fiest bhr eshald val oy 33,061 euyll ng st ep.

the reception sig quality 1s determned to nave becone |ower than the
predet er m ned cfati 8§tRAtShe AT eI A8LePniSHGRF 10 139CSFEpncer v e
transm ssi @0 powvkes CROt r(ClydRi IFsi@sdehaynmethdak)clwéehRbgqueher@hs 5 the

communi cation deyLee. ! Lansyld s, such, LLansmoslan pouer eopLLpl finformation
to the other conmmuni cation devite Tha arec 5%|on signal "quallity val ue
approaches a ta?gepurefepm oheaiynamsglabilon Ardqeptiont fevigsl itlP to

determ ning stephénshydas e sd£psrofsocalstdhat ing mrdiffieyencensad ue by
subtracting the reception signal gqualit /value Q{Oﬁ]t e tgﬁ et _reception
signal quality %5?%5;c8ﬁ5efgéd§ie %?ﬂ?ﬁé FREHerd§ HRETPF f &hanéd Sl ue

obt ai ned i A5t heodtphitsence aralare ¢dateatavinngestidpt i sheguahdtioadregr eat er
than a second thresheld valug;sWsion loss exists with respect to

each frame.
The error rate measurer 114 calculates a
frame error rate (FER) as the reception guality of
20 the information restored from the reception signal
(the desired signal components), based on the error
detection result outputted from the error correction
decoder/error detector 113.
The SINR measurer 115 calculates a
25 reception SINR (signal-to-interference plus noise
power ratio) based on each reception signal obtained
by the radio receiver 112. The calculation cycle is
shorter than the data frame cycle. The target SINR
determiner 117 determines a target SINR so that the
30 reception quality (FER) of the information outputted
from the error rate measurer 114 becomes equal to
the target quality. More specifically, the target
SINR determiner 117 performs such a control
operation as to increase the value of the target
35 SINR if the reception quality of the information is
lower than the target quality, and to decrease the
value of the target SINR 1f the reception quality of



when the difference value is determned to 20 be equal to or greater than
the second threshold value in the second threshold val ue determ ni ng step,
the reception signal quality is determ ned to have becone | ower than the
predetermned quality in the quality determ ning step. 25 28. The
transm ssi on power control nethod as clainBd-in claim25, wherein: the
communi cation device transmts such transm ssion power control information
to the other 30 comunication device that a reception signal quality val ue

appr oaches a tatget tPECEPEGIP i halt Lg0ari thparal ke t haFIrs addtridiY ed in
accordance w t h(aupeedebempndet: pal pnet ehe dEIRUabhpyrdeber mird ng step

i ncl udes the 35 f. ,det 1.0] er pti Lgn ality
val ue has becon%gﬁléfgrgﬁgeri-‘ht%narﬁ&g%é]{l:?gpwg%ﬁ\ﬂhzo"{%ﬁleéﬁ%?d%\%gﬂue;h%cg%Iclﬂ[':{]ati ng
a difference vahe@sbyesubtltactifly the recgstti o Nk gmatpytglidt \f neat uehérom
the target mecepiigBtSaR® Wddihyny¥al ue;y anthd @Iﬁﬁﬁ%%nwa whalfier the

difference value_o galned in the difference value calculating step is equal
to or greater tHhn“8SsECBRERFP_hol d val ue; and when the reception signa

quality value is 10 determhedtandaveshenomwwmldenttbanbtifte first
threshol d val ueyjpetie ki atléftg%égghgaggl ue deterd ohngs$haPpfemhen the

di fference value 1s determ ned ual to or greater than"the second
t hr eshol d val ueCPRtERE ®édori tIR e3hBAd IRaltud tE Tiet F HPRI R§WStep, t he
reception siognatoquabilt ypexaieti®t nd bedhkobhaee dxeconen! 2oor, thaed hen

predet er m ned ALY bl AuBLILY SeLeptin 0 SLSR. R el
28, wherein: comparator 116 (inner loop control). If the

reception SINR is smaller than the target SINR, the
reception level of the desired signal components is

15 determined to be low, and the transmission power
control bit is set at a value that indicates an
increase of transmission power (“1”, for example).
On the other hand, 1f the reception SINR is greater
than the target SINR, the reception level of the

20 desired signal components is determined to be high,
and the transmission power control bit is set at a
value that indicates a decrease of transmission
power (“0”, for example). The transmission power
control bit determined in this manner is supplied

25 from the transmission power control bit determiner
118 to a radio transmitter 122 of the transmission
system (described later), and i1s then transmitted to
the base station 200.

The reception system having the above

30 structure further includes a synchronous state
determiner 130 and a closed-loop control start
timing determiner 135.

Before starting actual uplink

communication to transmit data directed to the base

35 station 200, the mobile station 100 transmits and
receives signals in a certain format to and from the

base station 200, so as to establish synchronization.



t he aut ononous control step includes the steps of: generating such

aut ononous transm ssion 25 power control information as to increase the
transm ssion power in accordance with the predeterm ned characteristics;
and switching control operations froma transn ssion power control

oper ation based on 30 transmni ssion power tdAtrol information supplied from
the ot her comruni cation device to a transm ssion power control operation
based on the auionognus t ransm ssion control inforpatiqn, when the

reception signa Ftﬁﬁ%f%ﬁ&%ﬂn?ﬂegsFB S DeRBARLFAREC Y har € he
pr edet er m ned qnadmbyrendﬂuemn&ﬂityedébemmlﬁympmr@mlzatibAS 30. The

Lransni ssi on poyet ¢gutiol YIRtdwds asaclagiied 14,80y 0f gLahms 25 fduough

29, wher ei n: the aut ononous contro ste I NC e ste S O
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predeterm ned apReNEywWahlediheat1ansmhssieripawer is being increased in
accordance with the predeterm ned characteri,stics; and 10 stggﬁfng t he

aut ononous control of incr ?%P?%EOPPEﬁsﬁ%ﬁﬁ?ﬂp?ﬁﬁé?lpﬁ accor dance with
the predetern medntharacttérd styrshrahénathon riansri ssion pewdio nmwt dage

amount i s det er g, gedabig chae.d eached bhe Spredaliat it feds agRURL AN the 15

det ermini ng step. A transm ssion, power control deyvice that controls
transm ssi on poﬁ%?cBFoélééﬁﬁﬁH?céYP%hnBe§Mﬂ§qﬁﬁﬁ&F%El%PédéﬁérHQﬁﬁj
i nf ormati on0supestedl26hiedom anot deniadmunihcat igymdevoaezatthen has

cormmuni cation dgyige B‘Efafb‘irl@kg& agy, 9 EP%%’PO%F&P& é‘@Qté%%%‘rﬂﬂ "!t} h the

ot her communi cation device ‘and ttanshif transni SSi 0N power F ol
i nformati on tha%3@sotlépb‘éisu%cﬁyw%r@flaﬁéﬁﬁl% G Pkt skbRer éllgé‘f?elratl on in

25 the other corrmmt@atsle@nldﬁj@ CeoRBdols setetres rﬂﬂ@ﬂn@%@@e@ﬂuﬁu@ﬁﬂlé‘@n _
signal quality,, t.ransm.ssi on ntrol . device conpri sin a quality
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becone | owd5 t haenbrpiledétgerani neer gemlitcpingngpieces of transmlSSlon

power control information to be used in a
transmission power control operation of the
transmission/reception device 110 during the
operation to establish synchronization. The

20 functions of the closed-loop control start timing
determiner 135 will be described later in detail.

The transmission system of the mobile
station 100 performs predetermined operations on the
information supplied from the signal processor 150

25 (shown in FIG. 10), such as adding of an error
detecting parity bit to each frame in accordance
with the CRC technique, and error correction
encoding of the data of each frame provided with the
error detecting parity bit. The encoded data are

30 then supplied to the radio transmitter 122.

The radio transmitter 122 performs a
modulation on the encoded data supplied in the above
manner, and thus generates a data modulation signal.
The radio transmitter 122 also performs a modulation

35 on the transmission power control bit supplied from
the transmission power control bit determiner 118,

as described above, so as to generate a control bit



an autononous controller that increases the transm ssion power in
accordance with predeterm ned characteristics, regardless of the 35
predeterm ned information supplied fromthe other comunication device,
when the quality determ ner determ nes that the reception signal quality
has -144 becone | ower than the predeternPhed quality, the transm ssion
power being increased fromthe transm ssion power value that is observed at
the time of the determ nation. 5 32. The transm ssion power control device
as claimed in cPrafistiorhéridnal t heThemradsiicatitan Ry EEE Tt AaRshl& such

H]atnsm' SSi ont pw&x;@@mlte&@ls itf}{@r@&ltltealt@itthen&;tm%ﬂ@ncgm@ilc?_td&n devi fe
a a receptio S gn ual | val ue, appr,oac S a e receptl on I gna
qual ity val ue; P%% §G§Fi3¢4ﬁﬁ%§h?ﬁeﬁlgﬁ ri s %1T?f£?pﬁﬁﬁggh&ﬁFQ&iue
determ ner thatisletbeni sediwhetddrtdbat kpreeckmyoressgnalingual ity val ue
has become smal)eLqthanmdnfdd sdptdigshehd valiyes ang; whep thefddst

threshol d val ue, determ ner, determ nes that the reception S|%nal quality

val ue has beconk?énhFPESMHah tiHe $1982 Lt RPESHAIRA Vil fieuabo Ttife ShER3 Y

det erm ner det epndoesst kdta tdree recepsmas sdiognalndjusd céythaas begerm toner
than the predetg{pined quality. 33. The transm ssion power control device
25 as clainmed in claim 31, wherein: the conmmunication device transmts such
transm ssi on power controlTHenfloramsnbASLOnNt vy tidiere Eorhanmektiilen devi ce

that a recepti ositstgpal 19valfdyrvat uenappRURAChest wal &h 985 1 bACRiWON si gnal
quality 30 val ue; %he gualH%%adeternlaer Gonrises: a dlgtﬁren val ue
cal cul ator that“SUbFPALES (4 1 B Pt RO gna" ThRAT 19 vRE Ge PR the
target recepti opesegadbrqudi tya vaviecholahbt,aiands: atdahémiesd®val ue; and

a second threshold vakygdeig{fiNefethap,det erm nes whether the difference

val ue obt ai ned by , _
The transmission power controller 123

15 controls the transmission power at the radio
transmitter 122, based on the transmission power
control bits that are transmitted from the base
station 200 and extracted by the transmission power
control bit extractor 119 via the switch 126, or

20 based on the transmission power control bits
generated from the gradually increasing bit pattern
generator 125 (these transmission power control bits
will be hereinafter referred to as the “gradually
increasing bit pattern”). The gradually increasing

25 bit pattern generated from the gradually increasing
bit pattern generator 125 serves as transmission
power control bits to increase the transmission
power at a slower rate than the increase rate of
transmission power that is controlled based on

30 transmission power control bits “1, 1, 1, 1, LY
that indicate a continuous power increase. The
gradually increasing bit pattern may have a pattern
“1, 1, ¢, 1, 1, 0, 1, 1, 0, ...” in which a set of
two bits “1” indicating power increases and a single

35 bit “0” indicating a power decrease appear
alternately.

As already described, when a



-145 the difference value calculator is equal to or greater than a second

t hreshol d val ue; when the second threshold val ue determ ner determ nes that
the difference value is equal to or 5 greater than the second threshol d
value, the quality determ ner determ nes that the reception signal quality
has become |ower than the predeterm ned quifity. 10 34. The transm ssion
power control device as clained in claim31l, wherein: the comunication
device transnts such transni ssion gomer control information to the other

communi cati on deYPEBIPREt? 3 Y ept FORLISSHAAT ARy 18 QHER& tdfst oaches to
a target receptipomsicgrals gl tdyoval seatthatddtse onhepl Led,i rRnaccor dance
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qual ity val ue hagdbecémansibltteerthad &of itrstnamkeshob dgvaluén & di fference

val ue cal culsat ofrbhat eSHtHAL S0 gt €aaRE 11N & Ot i Juakbly vl ue from 25
the target rece nal quallégtvalue tg.obtain a differe % val ue; and

tion si
a second threshgyacgép& 2dSYRrIR HE? FERGt Adet BT PSS whERRdP ™Y %g) di f f er ence
val ue obt ai ned BWyrehepeicfiffaracey yathe calacudratosios sgaalc/tscogr 30 greater
than a second t I | ue; n .t fd.5 S val.
det er m ner detegéﬁﬁgglgﬁgﬁji e ?@g%M??oﬁ Eﬁsﬁg%ﬁaié?égyQgg?&e%ﬁggﬁﬁécone
smal | er than th® 49 serempésidled fastire, torRNANSH tete 19t orRl EhARBSASItd val ue
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than the second$59£%§§;°'sdcavraé uer niflg qualel i A8t ef 53 ngpL ggt gmnes; fjhat the
reception signa 1246
that is activated with the transmission start signal

o) outputted from the transmission start/stop
controller 127. The closed-loop control start

15 timing determiner 135 determines whether the time
measured by the timer has become equal to or longer
than a predetermined time. When the measured time
has become equal to or longer than the predetermined
time, the closed-loop control start timing

20 determiner 135 outputs a switch control signal.

Before the mobile station 100 starts

transmitting information data to the base station
200, the switch 126 normally connects the
transmission power controller 123 to the gradually

25 increasing bit pattern generator 125. 1In this
situation, the transmission power controller 123
performs a transmission power control operation for
the radio transmitter 122, based on the gradually
increasing bit pattern generated from the gradually

30 increasing bit pattern generator 125. When the
switch control signal is outputted from the closed-
loop control start timing determiner 135, the switch
126 switches the connections of the transmission
power controller 123 to the transmission power

35 control bit extractor 119. In this situation, the
transmission power controller 123 performs a

transmission power control operation for the radio



qual ity has becone | ower than the predeterm ned quality. 35. The
transm ssion power control device 5 as clainmed in any of clains 31 through
34, wherein the autononous controller conprises: an autononous transm ssion
power control information generator that generates such autononobus
transm ssion power control information as=#8-10 increase the transm ssion
power in accordance with the predeterm ned characteristics; and a control
switcher that swi tches the con%ro operation froma transm ssion power

s

control operati 5R2PE8ed GF tT% 2878 YPower® coht FoPL 85 1R R T on
supplied fromthenathar iamnunhsat aee dewvirceniotadt Eansntds d@a power

control operat| ngleﬁ%dz%b t1eq auL ORQIRULS tﬂcﬁﬁnéﬁ%séi:%s{ﬁ?‘é%riofrf by
i nformation. 20 . The transm ssion power control device as clalnmed in any
of claims 31 thfenga o35 Pithet et haEheradtiohorsSent PEPI €PTEGiY)i ses: a

det erm ner tshat determ nes.wbhet bre arbhaREIs SiSONr POVPIL 1oAC IRASEcaNDUOt  has

reached a 25 predeterm ned amount while the t.ransm ssion power is being
i ncreased in ac8gr§§ﬁcéno%ijt]het?‘lgaﬁﬂ’gaefleororﬁ ntelrlde characteristics; and an
aut ononous cont toknsmgssaron hag¢cspoponi nersasd nYl @ heft thesiiasst on power in

accordance w ths30.4he prRieier0tRed chaaal of i $1468s sWRAN Jhik et erm ner

determ nes that the transm ssion _power increase anount has reached the
predet er mi ned afBlHEC 3Pt RHMAANPRal G TRAARE LBNPFNG g t35respect
transm ssi a4 power reerigtilon né DgyNal ko riohandg trheb il bat tperifoar MO @ adi 0

transm ts {ransil oot ol BONY: coner S o ararr o thaf FeXieth M ed"Based
on reception si §hal ngldilie Bl es £80be JSe&P i ntBStransni ssion power
control operati@RrahBnfile i¥here cepREBNCald Ot sleyi cesf5taecoatsol | er that
controls transnission p et based_on re%%tme{srgfgg ig&grrrr%toin nroslupf)rlli ed
fromthe other Egﬁﬁ&ﬁlnc%tl orP%]ég?Erél,s gﬁ& b
15 accordance with transmission power control bits
transmitted from the base station 100.

In the mobile communication system having
the above structure, before a start of information
data transmission between the base station 200 and

20 the mobile station 100, the base station 200 and the
mobile station 100 transmit and receive various
types of information through a common control
channel, and then transmit and receive signals in a
predetermined format using individual channels

25 (spread code channels) selected based on the various
types of information, so as to perform an operation
to establish synchronization. The essential
procedures in the operation to establish
synchronization are the same as the procedures shown

30 in FIG. 21.

In the operation to establish
synchronization, when synchronization is established
at the mobile station 100 (@ in FIG. 21), the radio
transmitter 122, which is under the control of the

35 transmission start/stop controller 127 based on the
synchronization establishing signal outputted from

the synchronous state determiner 130 of the



the transm ssion power control device as clained in any of clains 31

t hrough 36. 10 38. The communi cation device as clainmed in claim37,
conprising a nobile station in a nobile comunication systemthat enploys
code division nultiple access technology. 15 39. A transm ssion power
control nethod of controlling transmni ssiorPpower of a nobile station in a
nobi | e conmuni cati on systemin which transm ssion power control information
to be used in 20 a transm SSIOI’] power control oqperation at the nobile

station is transtAREBYSPLERY L ARt Rt f8Kicand & gridta ¥ F&nsni ssi on and
reception are perdwsmedthagween idreabase shat ipar etk thengabEbemstat i on to

establish S)/ﬂCh{@ﬂl za?g& gﬂore i nformation, data 25 transmcﬁéi on is
started between' the base’ st And T hobT 8" s PRIEGN, C Yhe t hod
conpri si ng the arepabiocautondafsuinseoher Shei g Avadnshs sB@éﬁOE@\ﬁ@r itnp

increase frem amhd %éhﬁbrvah@w N B0F BEcorgance tmdre pg@fd@temien%@
characteristics,, re ard esz g_ﬁ e transm ssion power ﬁ '?I i nformati on
t &ti%n on

transmtted from§hes raa??rgjrsééf)gblpoé‘?ﬁﬁwc%?/ i zation at
t he nmobil e statqma\tihnr,estp@cttltmza snghhk thlomadrel bepecshatiodn. 35 40.

The transm ssi o} poper ; LoRL ‘?i'eﬂ"@ﬂrﬁ'bﬁ@e@sl%ah@e%dﬂﬁ@é@ v?’?th"‘"%%r ein the

aut ononous -148 control sStep 1 ncludes step of control
transm ssi on poviean3mippaépPaaSEF LT a‘i:-‘e%@l%m W@ﬁsﬂéﬁée&m Yagi ation
characteri g0i CSsjﬁt&hﬂréheuﬁarsit&t‘d@rde}ﬂﬂ@ftaﬂhelri gBiocs of transm ssion power 5

control |l ed based on the t&%_r% 5| 1 Of\. poyer %@t rn%ledéwf&g ng&?lg transmtted

fromthe base station. ransm §sSion hod as cl ai ned
in claim39 or dyniimkheracemirssioy (heel siengGf 2clét erlm hé ngowhet her

predeterm ned ol iy ORg &arfo&tnmcng @Bedh&an&rﬂa&ﬁr@lnt@@&efr@ﬁ\nttm

t f th t d, aft t
C anom 581 on pOWRAL LoNEFBF 58 Gl at | DRCBF CERE LAl GHOTHRACoREROR 8t op i s

started, aha\Mﬁﬂﬂltrassmetsrmlpattémm ¢ he tpredatisraioredpewadi ti ons are
satisfied in theaulonogous eqnt rlo'l §,top,cqr_1qlint ircérblcgg@rggj_m;ng st ep,
continuous power increase, like a base station in a
conventional system.
As can be seen from FIG. 15, when
20 synchronization is established at the base station
100 and a signal in the predetermined format is
transmitted from the radio transmitter 122 at time
tl, a gradually increasing bit pattern “1, 1, 0, 1,
1, 0, ...” generated from the gradually increasing
25 Dbit pattern generator 125 starts being supplied to
the transmission power controller 123 via the switch
126. 1In accordance with the gradually increasing
bit pattern, the transmission power controller 123
gradually increases the transmission power of the
30 radio transmitter 122 from an initial value PO
determined based on a transmission loss or the like.
In this case, the increase characteristics of the
transmission power exhibit a slower change than the
change of transmission power in accordance with
35 transmission power control bits “1, 1, 1, 1, ”
transmitted from the base station 200 (indicated by
the dots-and-dash line).




20 switching transm ssion power control operations fromthe transm ssion
power control operation of the autononous control step to a transm ssion
power control operation based on the transm ssion power control information
transmtted fromthe base 25 station. 42. The transm ssion power control

met hod as clainmed in claim41l, werein thel@tononous control stop
condition determ ning step includes the 30 steps of: determ ning whet her a
pr edet er mi ned peri od of t%%ﬁ has passed since a start of _the transm ssion

power control operation off'dHe attonBRBHS tESALTAY S EPRaandS35d&%r ni ni ng
that the predeteransedtceddifticonst i er st bs frirech satientc ¢ hel pe edetierhm ttes

perfod of {1 e das, bagsedoal RS ARG, SLAL oL 1y A LEBRM sSi on pover

control operation o aut gnomous. con rarisni ssi on
power control nEfhOYrenagadigimeninietaprm 45, Rﬁd:efr%mledtﬁé fAse bt i on

transmts peedefeff HRA2bLABHESS ON Qﬁéebr%@@tréymim@rgﬁéhgﬁ bedone
synchroni zati o nsmit.s

e bli shed at the base station
cl osed- 1 oop tr%#s(?n' sgﬁ' n power ]tﬂﬁ{?‘?%?e10w|hﬁfjorsﬁﬁqkb]ﬁmaje?%£ﬁloﬁe&sbased on
reception qual i¢ytalblassiegnalt tutemsheseedthrtdmnt ket nobmé et8Lat itdre af t er

synchroni zati on,d e e§£§l8|:.'o§1h% OatsEQFtQaé'ét%hactﬂl% b@fggsﬁ_@stsli%ns' gnal from

the nobile station; the autononous contraol Stop condition 15 determ ning
step includes tRR¥SEepOBEI@dt i i PYCHNELKELTET rRREes sQRok NSower
control infor maﬁe@élptiaﬂsmmtfedvjftrmrrréﬁpebaseostsalgmshasrbmemhs:w t ched

fromthe predeterm ped transy sj;d'(pn Plggvg%aﬁo;gor rra d na[l%‘;rgtl on to the

cl osed-1 oop transm ssSi on power ion;, and when it is
deternmined in t?@%@ﬁ%ﬁéﬂopnw i gpnswPLcRidet el ni ngl st ép t-hat” the

transm ssion p r@@@ht@hg* rf Qfd?ﬁﬁi@@ohéapgmetﬂ ethdfoméhe base station
has been sw tche fromth gplpre ‘?éﬁ{ nbned transm ssion, pover control
a ¥ t

information to the cl osed h% FBn SO Vb3 of P nf-6r mati on, it
is determ héd tdfmtalbhespeeldettertrhmeb:las:endltartgm &) sathef cédsedE-cbhp The

transm ssion p £ £QNt gggrgetﬂl%@& GhaLoRd nidt ol A rH%@err‘ﬁ’Qﬁ%%‘ 'lhalﬁ‘e

aut ononpbus control stop condition det erm ni ng step 1 nc udes t he step of

det er ni ni ng mhe?%rt’arnﬁrﬁﬂétsélrrrﬁqﬁé%’ peRfodiBrrt F&?eg TRt paREeBeSS™S nce a

start of the trensal ssoobrpAwRIigaOntioh oher atred® wir free AUt OR@NOUS cont r ol

step; and autonomous control period Ts), and therefore the

20 transmission power controller 123 continues the
transmission power control in accordance with the
gradually increasing bit pattern. At time t3, the
closed-loop control start timing determiner 135
determines that the time measured by the timer has

25 Dbecome equal to or longer than the predetermined
time, and then outputs a switch control signal.
Upon receipt of this switch control signal, the
switch 126 switches the connections of the
transmission power controller 123 to the

30 transmission power control bit extractor 119. After
that, transmission power control for the radio
transmitter 122 is performed in accordance with the
transmission power control bits that are determined
based on the reception SINR with respect to signals

35 from the mobile station 100 and transmitted from the
base station 200 (closed-loop control).

As the transmission power at the radio



when it is determned in the start timng -150 determ ning step that the
predeterm ned period of tinme has passed since the start of the transm ssion
power control operation of the autononous control step, the control
information switch determning 5 step is carried out. 45. A transm ssion
power control nethod of controlling transnmi8siron power of a nobile station
in a nobile comrunication systemin which 10 transm ssion power control
information to be used in a transm ssion power control operation at the
nobi | e station F52RFRASHELt dd 4 rotn @OBase 148t ildh, 2 aFRFdRrBREI ¥irtdhsth R si on
and recept iblon at eapent esmec Qﬁjw\@ﬁn?bHErba?ﬂbiSdsat&mlraQrﬂdttha ety ecisd ation
to 15 establis chroni.zat i ore_infaormation data transm.ssion is
started bet meert;lb%%g gggls%?‘atzlqj(;bn’ and t e “HODI 16 S %t?%%,ertﬁéanéjtaho&’

conpri sing the éeepearecomitcty i hmer AAsmisesitdd howke basedtde2® INRler at e

transm ssi on poyertgenbhele is¥LLf MEd i 900t Bah ive desi @hednta Lrciease the
transm ssion power _in ﬁgcordajgce V\ﬁtﬂ mor e radqgl variation

characteri sti csPTRAATERE SV AA T on Bhar 8cféPis& iTs Btet Fangfits SR power
control | ed baselinohhfihe s25 ua@imsm sshentpewsmicoteonl reaépriat arevice

transmtted fr he<b Ji-00, S hr.anj i Lt h i.gnal from
t he base stati ginqlésstfas?g% ?ioﬁéaldlogats? %gﬁgbi)ipg) ss'(t)ga.gt]izlgén.ggté%%. u%%rﬂ{‘

transni ssi on poS@PMEBAFRGI Afettfodt BanEMatmed 9N 1t af RE 48 ingr t her

conpri si ngibhe stgpsmoksdeinerdd tu ngt Whebhed eadet esdn pediagndi tions for
stoppi ng the transm ssi on TROVE! 35ré:rcl)n§1&ol ;Qper. atieoln of ;ﬁhe noder at e
transm ssi on power control step a1l-’e SaAtT &Fi e&l, Et%r Thd fP:}msn’i ssi on power
control operati@pebiting foderdie mehhsa sdadion -U1BA peherecontst@iristep is

started; and whep {hrbsmdetiyridiegh t haknkhe sRriedetws i oed enaadidhisans are
satisfied in the npderabgtransmesi o0, Rouer Saisel, §6or,adi tion

15 synchronization is established at the mobile station
100, the transmission power is controlled in
accordance with the gradually increasing bit pattern
“1, 1, 0, 1, 1, 0, ...” while signals are being
transmitted from the mobile station 100. Thus, a

20 rapid increase of transmission power that is often
observed with the conventional system can be
prevented. Even with the transmission power control
in accordance with the gradually increasing bit
pattern, the reception quality (the reception SINR)

25 at the base station 200 gquickly reaches such a
transmission power value that a desired quality (the
target SINR) can be maintained. Accordingly,
synchronization can be established at the base
station 200 in a relatively early stage.

30 The predetermined time set in the timer of
the closed-loop control start timing determiner 135
is determined based on an estimated time required
for establishing synchronization at the base station
200 based on signals transmitted from the base

35 station 100, while the transmission power control is
being performed in accordance with the gradually

increasing pit pattern. In general, the



5 determ ning step, switching transm ssion power control operations from
the transm ssion power control operation of the noderate transm ssion power
control step to a transm ssion power control operation based on the

transm ssion power control 10 information transmtted fromthe base
station. 47. A transmi ssion power control —“d8¢ice that controls transm ssion
power of a nobile station in a nobile conmunication systemin which 15
transm ssion power control information to be used in_a transm ssion power

control operati BReEE LHEHEITHH | BLBEat Pof Sts e Yt LanPREmtL Bhsk 8t ati on,
and signal transsisshardandnecepiboavare pard osaesdbbeshwrentt ket base

station and the il tation to. 2 S lis rgAhzat.ign, before

i nformati on dat 3%?25?%%22%%0%&? sggtgptge%%%eet V\%te%g?ﬁg gggeﬁ\sltggjtncl on and the
nmobi | e station, reHBitcadsiTsion pbRer td@m rdie devedetesmpmiest rigi e,

aut ononous aoNt §ebkak ithkAto L OfH & Ok Snd3 thiloMIS M SS90 POWREMLQ o i §asenfrom
an initial val u§ Ln acc rdanc%v\%th R %deterﬂﬁled (ﬁggﬁacgerl stics,,

regardl ess of tR8FFEAsH s boter "Bt oIt hidh SnPEFENSTHT LRI F r om
t he base statioBfOafter synchronization with a signal fromthe base station
30 is established at the mpid.e-5t qt k9Ru 48 onTher LLADRTLSS N RAyer control

device as clainmed in claim47, wherelin the autononous controll'er controls
transni ssi on poRRREESL At R BENPH A8cHFAFIANF R hY bFe t§fadual vari ation
characteri dt0 cstthasmilke ivar ipéwen ebaractlerdistd cs1of 1t ransm,ssi on” power

control |l ed base . =15 1.5Si_0 rocontrol infaornation
transmtted f ro%eggggggls%nﬂlaﬁzi %%Seig]}lé‘?‘ﬁerholr%ge\r,gn%lggféﬁg&v%ra ngrﬁiﬁ%?d
device 5 as cl afned itheclbg@ism 4ytariag, 200rt ifarr igoepthei ngriad agormemus

control stop copdihbi @R deldl Mmer +hakndalardd neswahetbar rRnedet er m ned
conditions for stoFgl ng t he transn}flsal Qn_povier control ,ogeratl on by the
aut onomous cont PBEFEFE e D ¥4t FSPPRAI T4 1'% STAPTMOFSERE B° ssi on

power contridl openatpdn iy adweordénnenwishcdiite oftadyadhy ancoaing
swi tcher that suitcpgs LhaNSE SshoNt PAWRh iGN IOl L ORELakbars Jfir om t he

transm ssi on power control operatjon by the 15 autononmous controller to a
transmi ssi on poRBFOEBATCS "opet atFBntPasEP It 1He RPUREnFS&ItEH? Ipdiket s
control infornmattranshiansd tfmsshnfther bhecbasm tsiat | D00 , Waed thiensaut DDONMoOUS

control stop copdihi 9y dehel {4 NEL; 88t eLManes, J A} LLe.RE edRLY et e
20 base station 200, as shown in FIG. 15. In this case,
a transmission power increase at the mobile station
100 can be restricted to a relatively small amount
(see the characteristics curve indicated by the
dotted line in FIG. 15), because the period of time
25 between time t3 and time t22 is generally short even
though the transmission power increases during that
period.
If the period of time between time t3 and
time t22 becomes long, the transmission path between
30 the base station 200 and the mobile station 100 is
in a very bad condition. In such a case, the
transmission power of the mobile station 100 needs
to be increased to a value great enough to establish
synchronization at the base station 200.
35 Accordingly, the transmission power control in
accordance with the transmission power control bits

representing a continuous power increase during the



20 conditions are satisfied. 50. The transm ssion power control device as
claimed in claim49, wherein the autononous control stop condition

determ ner determ nes whet her 25 a predeterm ned period of tinme has passed
since a start of the transm ssion power control operation by the autononopus
control ler, and, when deternmining that thelBfedetermni ned period of tine has
passed since the start of the transm ssion power control 30 operation by

th t tral .. det ' t hat, th t i_ned diti
cati ol od. 51, FRE-PRaREH e bt BiRet2cOREY O Wovi €0 S8 KPR M in ol aim

49, wherein: 35pthpobase station transmts predeterm ned transm ssion power
control information beforegync Q@gzﬁgggngdﬁgygfﬂ§{§pgdtqhi%Qp base

station, -153 and transmts cl osed-1oop transm ssion Eomer cont rol
i nformation det@fAFABA &SP DMRBCRPEPET GuaT I i R CarsFghals 19 snt?t ed
fromthe nolsi | es®iathor raferii Syhehr poivaat icom 1o esépbkhshed satr Hieudpase

station 5 based_on a_sianal fromthe mbile station;_the.aut us control
stop condition E@?e?ﬁ?ﬁ%ﬁaﬁﬁﬁLﬁe%w% ggn E%'i%lprn%Tigﬁlgm%%é1 et ler mi ner
t hat det er m nesthethesedhd ae@mNSPR §E5PdN SFewT oMol dehitgrmmasonl 35

transmtted fromtbenbaze khstalhoAghas hear aw ¢ £0edni EgRN®ower
pr edet er m ned tran%g%iS|on ower con%rol information to the closed-|oop

transm ssi on powel t PHIELHF Mt i BAS SEn@ T WHEH t he? RBRE PSP nfordat i on
switch 15 det ergigealdéderrunamitdtadd t heohr anemtssinam iposesncont r o

 nformation trabeRttyedoly Amdfieobase $5al o hak beeansiitahon o1 he

predeterm ned transm ssi 0 pgﬁgr control information to the closed-1oop
transm ssi on podeRteeat bélts it ont © 20T B REMGFTGo DUR™ cBRer BESSt op
condi ti on detergtaetodebeonidres éhatathedpradeites nt hedsnasdiibronsowse

satisfied 52. Jbg LLANSTSUONPOUSL §9917 s davdee 2r fgcclalyred In claim

15 Through the procedures of FIG. 16 that are
carried out by the closed-loop control start timing
determiner 135, the transmission power of the radio
transmitter 122 of the mobile station 100 may change
in the manner shown in FIG. 17.

20 In FIG. 16, when a start of transmission
of signals (an uplink transmission start: see @ in
FIG. 21) used for establishing synchronization at
the base station 200 from the radio transmitter 122
prompted by the transmission start signal D (s1),

25 the timer T is activated (S2). It is determined
whether the time measured by the timer T has become
equal to or longer than a predetermined time TO (S3).
If the time measured by the timer T is not equal to
or longer than the predetermined time TO (™NO” in

30 S3), the transmission power controller 123 controls
the transmission power of the radio transmitter 122
in accordance with the gradually increasing bit
pattern generated from the gradually increasing bit
pattern generator 125 in the same manner as in the

35 foregoing embodiments. As a result, the
transmission power of the radio transmitter 122
gradually increases, exhibiting relatively gentle



t he aut ononous control stop condition determ ner includes a start timng
determ ner that determ nes whether a predeterm ned period of tinme has
passed since a start of the transm ssion power 30 control operation by the
aut ononmous controller; and when the start timng determ ner determ nes that
the predetermined period of tinme has passedO&ince the start of the

transm ssi on power control operation by the autononobus controller, the 35
control informatjion change determ ner starts the determ ping operation.
-154 53. A transShE3F5R PSS T It BE él@via(?é:oﬁﬁjaﬂn‘"c%n‘t’%BFstgleansm ssi on
power of a nobideagtalilgn iint e d®bhdebtampaiteain on system i n which

transm ssi on power control_.info t] t i d m.Ssi on power
control operation at the r‘?qohtﬁr}] e{s ajflg@ﬁ ?‘segt%ru;ﬁe?rjﬁ%fe‘ghgr%%]ﬁg%ge station,
and signal transeteseenecandl ceepthonriedeparmimmid bengeass th&ehdse

_st?ti on andsghesm)dghl enstatg on 1 P_@SE:@tht%g wm@r@@éﬁat E@n,zeli%f ofss) , |
informati on data .tranpsm ssion is started het nt ase station an
the nobil e stat?%%, l?hégteflaﬂﬁﬁ%%rp%ﬂgﬁgmb? érgnt(\r%ie) devrl?eg Egﬁﬁrelaats_ilnogo%
gentl e transm ssoohrpéwercaconttichieg thaerodmeamnl 33 ransaissi en yeovwes based

on noderate 15 fransgi-sgi 0f POWeL o £00L 5L N IABLEOR thatsi srdesigned to
control transm ssion Eower i n_accordance with nore gradual variatiaon

characteri sti csPihakathe Vardfatd ohltHaRattESRI T OF PPURSNICON TP hover
control | edibasedi onthhe tirsansfdnsshottpanercenii®lb2ei staradin @00

transmtted fromth ase .station fter chr.oni ion. W i gnal
fromthe base s‘?%%li %ﬁ%irgcé:s Cgb]?fsﬁ%g g?épﬁéﬂrﬁq Ji#}lé%%é??oﬁ%g%oaﬁde%
transm ssi on posetraeneroll ifevit® 25 Hsiekaithed i TPE€I Al 83 1veulrher

conprising: a npgerabg ilkansid S54 &N ROWRr A¢ONtd ol a Bé@Pa delEbR RETe t hat
det er m nes whet phe r edet er mi ned cong'g[ons for stopping a transm ssion
power contr ol og%i55W6ﬁgbfqﬁﬂ§¥%ﬂef ? ‘transmi ssi on power 30 controller
are satisfied, after the transm ssion power control operation by the
noderate transm ssion power controller is started; and a control swtcher
that swi tches transm ssion power control operations fromthe 35
transm ssi on power control operation by the noderate transm ssion power
controller to a transnissifn power control operation based on the

transm ssion - 155

A =_—{(n,—DA,_, +B,)} o (1)

n
n,

15
Until the counter value n reaches a

predetermined value n0 (S8), the incrementing of the
counter n (S5), the obtaining of the TPC bit wvalue
Bn (S6), and the calculation of the mobile average

20 value An (S7) are repeated. When the counter wvalue
n reaches the predetermined value nO (“YES” in S8),
the mobile average value An obtained at this point
represents the average value of the TPC bit values
Bl through Bn0 of a number n0 of continuous bits.

25 Here, each TPC bit value is “1” or “0”. The mobile
average value An is a value that reflects the ratio
of the number of TPC bit values “0” to the number of

TPC bit values “1” involved in the average value



power control information transmtted fromthe base station, when the
noderate transm ssion power control stop determ ner determ nes that the
predeterm ned conditions are satisfied. 5 55. A nobile station conprising a
transm ssi on power control device that controls transm ssion power when
signals are transnmitted to and froma baselgbation so as to establish 10
synchroni zati on before infornmation data is sent to the base station that
transmts transm ssion power control information to be used in a
transm ssi on powetCELALEOM ofsiat FoR, 2PRE St LAY &% ol power control device
15 includi ng an aut ononobusicaants et efithatl ygoniets & yABRBFLRSIZAT ipawer to

[ norease from an,inpblal value {1y accprdance idh predetermnedgy -
characteristics, Tegardl'ess o e transm ssion power ctontrol” information
transmitted frobheheobase stvatiage wblve 20 shwohrdribeatién Wedrus i gnal

fromthe base s{afi@Rei ¢ e3Pl dshed Bbwkhe JRide St aLE0Rr238mikhe gobil e
station as claiped in claimb55, wherein the transm ssjop power control 25

devi ce further FHePulBE: PEF Ll thbhBls<88nEEOT SIUHE cohdi ti 87 dt%r ni ner
t hat det er m nesowhetheanpr,edeimzdi atdlgoadittemrsyfarrsh bppitigna is

Lransmi ssion pouet,5ontaly QRErAll 0Bz bY Lhe AWONApUS. FENLLALlel, ar e

satisfied, 30 after a start o e transm ssion power control operation by
t he aut ononpus EBnt PO &3l Ui B cHRAPF BF c&liiti¢her? t NRRCSHPEchegher,
transm ssi a0 poaed €hst melbidperaké pagefl ramuichart NeNSemesi enapawar «odt r ol

operation by th t.onomous. control |l er a nsn ssk on power control
operation basedfbﬁg?ﬁéugrean?;rn%nsssrﬁ%%s ﬁ%ﬁepo&%ﬁt r?tﬂrna’?rrsl%r%%??on transmtted
fromthe base detsemingd dasathernt hheaneseioien comrtbtystiGhecondition

determ ner detergiogsibhatls N RSLdet ghANREd CRNAitd ORSpale satiwsfded. S
57. A nobile station conprising a transni ssion power _contéglo devi ce t hat

control s transnt $%i BRSpOREP W st 5l $hgr PaSansiatiel and from a base
station solés to establiskhcymohimonl gat waenbefher ecdurf beratvednedata i s sent

to 10 the base %&@ééggs.t hale t4.AN0800 L St hARS WSS L PoweE ¢gntrol

information to be used in a _transm ssion power control operation, the
transm ssi on pdYRFCEBARLH WISARRF i FefudVRged st at® YRARSNTEsiYn power
controller 15 ttiaé TROt bals alanssti BRI 08 powrl basesk ogmableratthan a

{rans 5ot on PoNEESRNLLOL ILET IR o LRt | dEshpred g Sonlg
char act er i g0i conelphhet RFeradatyvhie hArabesomsts Iwil t Eansmi $§iadni gower 20
control | ed basedhon the LIas/lSst 0fa PAULTy CORREOL Jf OB b ONo kT @RS tt ed
fromthe base station, after synchronjzation w thh a S{gggledf e tbt}et base
station is esté?)%’%ﬁ‘édaé{tertaﬁee @ éf‘a?iséﬁl.g the ob
values Bn 1s repeated (S6 and S7).
After synchronization is established at
25 the base station 200 at time t3 shown in FIG. 17
while those steps (85, S6, S7, S8, and S9) are being
repeated, the ratio of transmission power control
bits representing “0” transmitted from the base
station 200 becomes higher. At time t4 (shown in
30 FIG. 17) when the mobile average value An becomes
equal to or smaller than the reference value «
(“YES” in S9), the closed-loop control start timing
determiner 135 outputs a switch control signal (S10).
Upon receipt of the switch control signal,
35 the switch 126 connects the transmission power
controller 123 to the transmission power control bit

extractor 119, and the transmission power controller



25 58. The nobile station as clainmed in claim57, wherein the transm ssion
power control device further includes: a noderate transm ssion power
control stop determ ner that determ nes whether predeterm ned 30 conditions
for stopping a transm ssion power control operation by the noderate
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transmission power control bits representing “1” to



u{"5;

NT) t BH} xsni d_Z] ]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! Hn&, svFLpJVbMS3#| K} xsnid_Z]]] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] caj] ca] ca] ca] ca] ca] ca] ca]ca] ca
] ca] ca] ca] ca] ca] ca! ?Jt =guKQs 07

DJG xsni d_Z] ]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c

o cal cal cal cal ool cal calcsl cal Sal cal cap{ Y71 M10%L ():1 M 0% ()- M 10%
S! 109! () - 2X6l1epie 40%E: (- “"(I]M T9XEH LY - thEOMESA )b neMI10%& () -1} M 10%

ee& ()-1 M 10%;%;&%%%;' b Do Ldal rb10% Qoo EX L) 71 LHGIAG

10G 9<10%3& ()
OPWU3~\ : |} sSMADRAYRL L Y- n}r@m%@% PRIt pgMtEOWR (QUt eisosRe(Latal 1098S
& ()-1" " 110%& (DuiieiSlb £>Mhl0%aesi <n i 591 aM BRI dInbAYL 19¥E8 () - 10%& () -

10 10 10!'s” S$Nl10%&f£ ¥DQ$ X uSl"t >M 10% .
& )-501)" oM T098: 2172800 M TO9RF (3 - BOF ST ¢ 286 P fod TS - 50° >
I\/I 109%6& () - 50! }CHUISI}Dé QEI@W&fl(I‘)ed' s!110%
In FIG. 17, the period between time t2 and
time t4 represents the period during which those
10 steps S5 through SS9 shown in FIG. 16 are repeated (a
monitoring period Tw). During the monitoring period
Tw, the transmission power control bits transmitted
from the base station 200 are monitored, and a
transmission power control operation for the radio
15 transmitter 122 is performed in accordance with the
gradually increasing bit pattern.
The monitoring of the transmission power
control bits transmitted from the base station 200
can be started at time t2 when the signal
20 transmission from the mobile station 100 is started.
In the above example, however, the transmission
power control is not monitored during a
predetermined period of time TO starting from time
t2 when the signal transmission from the mobile
25 station 100 is started. Because of this, even if a
reception error of a transmission power control bit
is found during that period, the error bit is not
counted for the monitoring. Accordingly, the
transmission power control bits need to be monitored
30 only during the period in which the transmission
power control bit pattern is expected to change.
Thus, the burden on the mobile station 100 can be
reduced.
The transmission/reception device 110 of
35 the mobile station 100 may also have the structure
shown in FIG. 18. In this example,: transmission

power control information (hereinafter referred to
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- 10%ER& ()-1 éélggg&kgbhﬁ Q%%%ézésion power control bits”) for
controlling transmission power in accordance with
gentler changing characteristics than the change of
transmission power with transmission power control

5 Dbits transmitted from the base station 200 are
generated when signals in a predetermined format are
transmitted from the mobile station 100 to the base
station 200 after synchronization 1s established at
the mobile station 100. In accordance with the I/N

10 transmission power control bits, the transmission
power at the mobile station 100 is controlled. 1In
FIG. 18, the same components as those shown in FIG.
14 are denoted by the same reference numerals also
as those in FIG. 14.

15 Like the previous example, the
transmission/reception deice 110 shown in FIG. 18
has a transmission system and a reception system
that share a transmission and reception separator
111. Like the previous example, the reception

20 system includes a radio receiver 112, an error
correction decoder/error detector 113, an error rate
measurer 114, a SINR measurer 115, a SINR comparator
116, a target SINR determiner 117, a transmission
power control bit determiner 118, a transmission

25 power control bit extractor 119, and a synchronous
state determiner 130. Also, like the previous
example, the transmission system includes a radio
transmitter 122 and a transmission start/stop
controller 127.

30 The transmission system further includes a
transmission power controller 123a, an I/N
transmission power controller 123b, and a control
switch 128. Receiving a switch control signal from
a predetermined controller (not shown), the control

35 switch 128 switches the connections of the radio
transmitter 122 from the I/N transmission power
controller 123b to the transmission power controller
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by the transmission power control bit extractor 119
5 via the control switch 128. The transmission power
controller 123a then performs transmission power
control on the radio transmitter 122 based on the
transmission power control bits. Each of the
transmission power control bits is allotted to one
10 slot. 1In accordance with the transmission power
control bits, the transmission power controller 123a
updates the transmission power of the radio
transmitter 122 in each slot.
The I/N transmission power controller 123b
15 scans each N bits (3 bits, for example) of the
transmission power control bits that are transmitted
from the base station 200 and extracted by the
transmission power control bit extractor 119. By
doing so, the I/N transmission power controller 123b
20 determines a representative bit that represents the
majority of values among each N bits of the
transmission power control bits (the representative
bits will be hereinafter referred to as the “I/N
transmission power control bits”). In accordance
25 with the I/N transmission power control bits, the
I/N transmission power controller 123b updates the
transmission power of the radio transmitter 122 in
each N slots.
For instance, after synchronization is
30 established at the mobile station 100 and the
transmission of signals in a predetermined format
from the radio transmitter 122 is started at time t1l,
the I/N transmission power controller 123b updates
the transmission power of the radio transmitter 122
35 from the initial wvalue in each 3 slots (N=3), based
on the I/N transmission power control bits generated

from the transmission power control bits, as shown
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“111111101111101111100000001110011”, the I/N
transmission power control bits are
5 ™.,1..1..1..1..1..1..0..0..0..1..1..”, as shown in
FIG. 19.
The transmission power updated in each 3
slots based on the I/N transmission power control
bits changes more slowly than the transmission power
10 updated in each slot based on the original
transmission power control bits (see the
characteristics curve indicated by the dotted line,
and the characteristics curve indicated by the solid
line in FIG. 19). Accordingly, synchronization can
15 be established at the base station 200, without
unnecessary power consumption.
While the above transmission power control
is being performed, synchronization can be
established at the base station 200 based on signals
20 transmitted from the mobile station at time t2 shown
in FIG. 19. After that, the base station 200
transmits transmission power control bits determined
based on the reception quality (the reception SINR)
of the signals from the mobile station 100.
25 In the mobile station 100, the I/N
transmission power controller 123b determines the
I/N transmission power control bits from the
transmission power control bits extracted by the
transmission power control bit extractor 119 in
30 accordance with the above described technique.
Based on the I/N transmission power control bits,
the I/N transmission power controller 123b continues
the same transmission power control as described
above. At a predetermined timing (i.e., time t3 in
35 FIG. 19), the control switch 128 switches the
connections of the radio transmitter 122 to the

transmission power controller 123a, in accordance
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10 the base station 200 (i.e., after time t2), the

reception quality (the reception SINR) of the
signals transmitted from the mobile station 100 to
the base station 200 becomes more stable.
Accordingly, the variation of the transmission power

15 after the transmission power control based on the
transmission power control bits determined by the
difference between the reception signal guality and
the target quality becomes relatively small. In
such a situation, the difference is only small

20 Dbetween the variation of the transmission power
updated in each slot based on the transmission power
control bits transmitted from the base station 100
and the variation of the transmission power updated
in each 3 slots based on the I/N transmission power

25 control bits (see the variations after time t2,
indicated by the solid line and the broken line in
FIG. 19). Accordingly, the timing to switch the
transmission power control operations from the
transmission power control based on the I/N

30 transmission power control bits to the transmission
power control based on the original transmission
power control bits (i.e., time t3) can be set at a
relatively flexible and later point of time.

In the above example, each N bits of the

35 +transmission power control bits are scanned, and the

representative value that represents the majority

among each N bits is set as an I/N transmission
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control step (the autonomous controller) in claims,
the closed-loop control start timing determiner 135
corresponds to the autonomous control stop condition

10 determining step (the autonomous control stop
condition determiner) in claims, and the switch 126
corresponds to the control switching step (the
control switcher) in claims.

Also, the I/N transmission power

15 controller 123b shown in FIG. 18 corresponds to the
gentle transmission power control step (the gentle
transmission power controller) in claims. The
predetermined controller that outputs the switch
control signal shown in FIG. 18 corresponds to the

20 gentle transmission power control stop determining
step (the gentle transmission power control stop
determiner) in claims. The control switch 128 shown
in FIG. 18 corresponds to the control switching step
(the control switcher) in claims.

25
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5 based on transmission power control information
supplied from a plurality of base stations to the
mobile station when the base stations to be radio-
connected to the mobile station each supply the
mobile station with the transmission power control

10 information that is generated based on reception
signal quality in a mobile communication system,

the transmission power control device
comprising:
a transmission loss calculator that

15 calculates a transmission loss in an electric wave
transmission path between the mobile station and
each base station, based on a predetermined signal
transmitted from each base station with a fixed
transmission power level; and

20 a transmission power control information
determiner that determines which transmission power
control information is to be used in a transmission
power control operation at the mobile station, based
on the transmission power control information that

25 is supplied from each of the base stations to the
mobile station and the transmission loss in the
electric wave transmission path between the mobile
station and each of the base stations that 1is
calculated by the transmission loss calculator.

30
2. The transmission power control device
as claimed in claim 1, wherein
the transmission power control information
determiner includes:
35 a weight corrector that performs weighting

on the transmission power control information

supplied from each base station to the mobile
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transmission power control information from the base
10 stations, and thereby generates composite
transmission power control information, the weight
correction control information having been generated
from the weight corrector,
the transmission power control information
15 determiner determining which transmission power
control information is to be used in a transmission
power control operation at the mobile station, based
on the composite transmission power control
information generated from the combiner.
20
3. The transmission power control device
as claimed in claim 2, wherein:
the transmission power control information
transmitted from each of the base stations contains
25 a first value that represents a control status of a
power increase and a second value that represents a
control status of a power decrease;
the mobile station receives the
transmission power control information transmitted
30 from each of the base stations as a soft decision
value; and
the transmission power control information
determiner includes a hard decision unit that
performs a hard decision on the value of the
35 composite transmission power control information
generated from the combiner, using a predetermined

threshold value,
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power control operation at the mobile station, based

5 on the result of the hard decision.

4, The transmission power control device
as claimed in claim 3, wherein the predetermined
threshold value used by the hard decision unit is

10 closer to the first value by a predetermined amount
from a middle value between the first value and the
second value included in the transmission power
control information transmitted from each of the
base stations.

15

5. The transmission power control device
as claimed in claim 2, wherein:

the transmission power contrcl information
transmitted from each of the base stations contains

20 a first value that represents a control status of a
power increase and a second value that represents a
control status of a power decrease;

the mobile station receilves the
transmission power control information transmitted

25 from each of the base stations as a soft decision
value; and

the transmission power control information
determiner includes:

a first hard decision unit that performs a

30 hard decision on the value of the composite
transmission power control information generated
from the combiner, using a first threshold wvalue;

a second hard decision unit that performs
a hard decision on the value of the composite

35 transmission power control information, using a
second threshold value that is different from the

first threshold wvalue; and
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5 status of a power decrease, or third control

information that represents a control status of
power maintenance, based on a decision result of the
first hard decision unit and a decision result of
the second hard decision unit,

10 the transmission power control information
determiner determining that the control information
generated from the control information generator is
to be used as the transmission power control
information in a transmission power control

15 operation at the mobile station.

6. The transmission power control device
as claimed in claim 1, wherein the transmission
power control information determiner includes a

20 selector that selects the transmission power control
information transmitted from the base station having
the smallest transmission loss in the electric wave
transmission path to the mobile station, which
transmission loss is calculated by the transmission

25 loss calculator,

the transmission power control information
determiner determining which transmission power
control information is to be used in a transmission
power control operation at the mobile station, based

30 on the transmission power control information
selected by the selector.

7. The transmission power control device
as claimed in claim 6, wherein:
35 the transmission power control information
transmitted from each of the base stations contains

a first value that represents a control status of a



410 1s$ "10% 4 & ()-!s 1s$ "10% u/u& ()-'0 Is$ "10988& ()-!Is$

"10%8=8& () -/ 4

LZX6M 111} 1109888 ()-"1110% X. X& ()-"1j ! 10%Bk$k& ()-S! " 110% (& ()-S!'! 10%
t$t& ()-S-10%& ()-wUco/!!! 10 10! 1 10%&' ()-"! ! 10%y& ()-"!i ! 10%

& ()-"1x 110%& ()-"11 110%& ()-" QooM+ ! x-38720% .& ()-{!} +s! 10%& ()-{!
“+s1 109& ()-{! +s! 10%p& ()-{ c10%& ()-, 10%& ()- 100t qwuad/!x +s! 10 10!j @
sI109%& ()-3!x @s! 10%& ()-3!} @s! 10%& ()-3!" @s! 10%& ()-3! @

s! 109%&’ () - 3N{ yoRF € X +1 DOWESE § )2 15D! 2 +50URA( 501 1Y) BpBEERIBY 4 1098. 8

. & ()-50. 109’ (dondP¥& GhathWHBE a pd¥es/ detdddh JOYY
10YY!} " 4+ 10%YY& () -50! ° +! 109%& 50 +l1 09%& 50'4 +|10/§$&T() 50! 0" +! 10%$t
$t& ()-50 IUK##H J</ 1+ F d@}? io%ﬁ&l L F&CTA096 ~¢
~&f()-1!‘!10%53ﬁ4®sm&bbﬁ%m(@dweﬂ.d@ﬁh&o@)informatlon transmitted

5 from each of the base stations as soft decision

values of the first and second values; and
the transmission power control information

determiner includes a hard decision unit that
performs a hard decision on the value of the

10 transmission power control information selected by
the selector, using a predetermined threshold wvalue,
and, based on the hard decision result, determines
which transmission power control information is to
be used in a transmission power control operation at

15 the mobile station.

8. The transmission power control device
as claimed in claim 7, wherein the predetermined
threshold value used by the hard decision unit is

20 closer to the first value by a predetermined amount
from a middle value between the first value and the
second value that are contained in the transmission
power control information transmitted from each of
the base stations.

25

g. The transmission power control device
as claimed in claim 6, wherein:

the transmission power control information
transmitted from each of the base stations contains

30 a first value that represents a control status of a
power increase and a second value that represents a
control status of a power decrease;

the mobile station receives the
transmission power control information transmitted

35 from each of the base stations as a soft decision
value; and

the transmission power control information
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second threshold value that is different from the

10 first threshold value; and
a control information generator that

generates one of first control information that

represents a control status of a power increase,

second control information that represents a control

15 status of a power decrease, or third control
information that represents a control status of
power maintenance, based on a decision result of the
first hard decision unit and a decision result of
the second hard decision unit,

20 the transmission power control information
determiner determining that the control information
generated from the control information generator is
to be used as the transmission power control
information in a transmission power control

25 operation at the mobile station.

10. The transmission power control device
as claimed in claim 1, wherein

the transmission power control information

30 determiner includes:

a weight corrector that performs weighting
on the transmission power control information
supplied from each base station to the mobile
station, so that a greater weight is given to the

35 transmission power control information supplied from
a base station having a smaller transmission loss in

the electric wave transmission path to the mobile
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to the transmission power control information
transmitted from the base stations,
the transmission power control information
15 determiner determining that the control information
generated from the control information generator is
to be used as the transmission power control
information in a transmission power control
operation at the mobile station.
20
11. The transmission power control device
as claimed in claim 10, wherein:
the transmission power control information
transmitted from each of the base stations contains
25 a first value that represents a control status of a
power increase and a second value that represents a
control status of a power decrease;
the mobile station receives the
transmission power control information transmitted
30 from each of the base stations as a soft decision
value; and
the control information generator
includes:
a hard decision unit that performs a hard
35 decision on the value of the weight correction
control information that is generated from the

weight corrector and corresponds to the transmission
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the base stations, using a predetermined threshold
value,; and
a selector that selects one of the hard

5 decision results corresponding to the transmission
power control information transmitted from the base
stations, so that priority can be given to the hard
decision result representing a control status of a
power decrease,

10 the control information generator
generating the control information based on the hard
decision result selected by the selector.

12. The transmission power control device
15 as claimed in claim 1, wherein
the transmission power control information
determiner includes:
a transmission loss decision unit that
determines whether each transmission loss calculated
20 by the transmission loss calculator is smaller than
a predetermined transmission loss; and
a control information generator that, when
the transmission loss decision unit determines that
one transmission loss 1s smaller than the
25 predetermined transmission loss, generates control
information based on the transmission power control
information from the base station corresponding to
the transmission loss determined to be smaller than
the predetermined transmission loss, when the
30 transmission loss decision unit determines that two
or more transmission losses are smaller than the
predetermined transmission loss, generates control
information based on the transmission power control
information designed to give priority to the
35 transmission power control information closer to the
transmission power control information representing

a control status of a power decrease among the
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predetermined transmission loss, generates control
information based on the transmission power control
information designed to give priority to the
transmission power control information closer to the
10 transmission power control information representing
a control status of a power decrease among the
transmission power control information transmitted
from the base stations,
the transmission power control information
15 determiner determining that the control information
generated from the control information generator is
to be used as the transmission power control
information in a transmission power control
operation at the mobile device.
20
13. A transmission power control device
that controls transmission power of a mobile station
based on transmission power control information
transmitted from a plurality of base stations to the
25 mobile station in a mobile communication system in
which each of the base stations to be radio-
connected to the mobile station supplies the mobile
station with the transmission power control
information that is determined based on reception
30 signal quality,
the transmission power control device
comprising:
a transmission loss calculator that
calculates a transmission loss in an electric wave
35 transmission path between the mobile station and
each of the base stations, based on a predetermined

signal transmitted from each of the base stations
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a switch controller that validates a first
10 transmission power control information determiner
when the fading condition determiner determines that
the fading condition of the mobile station is better
than the predetermined condition, and validates a
second transmission power control information
15 determiner when the fading condition determiner
determines that the fading condition of the mobile
station 1s not better than the predetermined
condition,
the first transmission power control
20 information determiner including:

a welght corrector that performs weighting
on the transmission power control information
transmitted from each of the base stations to the
mobile station, so that a greater weight is given to

25 the transmission power control information
transmitted from a base station having a smaller
transmission loss in the electric wave transmission
path to the mobile station, the weight corrector
thus generating weight correction control

30 information; and

a combiner that combines the weight
correction control information that is generated
from the weight corrector and corresponds to the
transmission power control information transmitted

35 from the base stations, the combiner thus generating
composite transmission power control information,

the first transmission power control
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1110988 10
in a transmission power control operation at the

mobile station, based on the composite transmission
5 power control information generated from the
combiner,
the second transmission power control
information determiner including a selector that
selects the transmission power control information
10 transmitted from the base station having the
smallest transmission loss in the electric wave
transmission path to the mobile station, the
selection being made from the transmission power
control information transmitted from the base
15 stations to the mobile station,
the second transmission power control
information determiner determining which
transmission power control information is to be used
in a transmission power control operation at the
20 mobile station, based on the transmission power
control information selected by the selector.

14. A transmission power control device
that controls transmission power of a mobile station
25 based on transmission power control information
transmitted from a plurality of base stations to the
mobile station in a mobile communication system in
which each of the base stations to be radio-
connected to the mobile station supplies the mobile
30 station with the transmission power control
information that is determined based on reception
signal quality,
the transmission power control device
comprising:
35 a transmission path quality measurer that
measures the quality of a transmission path between

the mobile station and each of the base stations,
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each of the base stations with a fixed transmission
power level, the quality of the transmission path
being used for determining to which base station the
5 mobile station is to be radio-connected; and
a transmission power control information
determiner that determines which transmission power
control information is to be used in & transmission
power control operation at the mobile station, based
10 on the transmission power control information
transmitted from each of the base stations to the
mobile station and the quality of the transmission
path between the mobile station and each of the base
stations measured by the transmission path quality

15 measurer.

15, A transmission power control device
that controls transmission power of a mobile station
based on a soft decision value of transmission power

20 control information transmitted from a plurality of
base stations to the mobile station in a mobile
communication system in which each of the base
stations to be radio-connected to the mobile station
supplies the mobile station with the transmission

25 power control information that can contain a first
value representing a control status of a power
increase and a second value representing a control
status of a power decrease that are determined based
on reception signal quality,

30 the transmission power control device
comprising:

a transmission path quality measurer that
measures the quality of a transmission path between
the mobile station and each of the base stations,

35 Dbased on a predetermined signal transmitted from
each of the base stations with a fixed transmission

power level; and
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control information is to be used in a transmission
power control operation at the mobile station, based
5 on the soft decision value of the transmission power
control information transmitted from each of the
base stations to the mobile station and the quality
of the transmission path between each of the base
stations and the mobile station measured by the
10 transmission path quality measurer,

the transmission power control information
determiner including:

a weight corrector that performs weighting
on the soft decision value of the transmission power

15 control information transmitted from each of the
base stations to the mobile station, so that a
greater weight is given to the transmission power
control information of a base station having a
higher quality in the transmission path to the

20 mobile station, the weight corrector thus generating
weight correction control information;

a combiner that combines the weight
correction control information that is generated
from the weight corrector and corresponds to the

25 transmission power control information transmitted
from the base stations, the combiner thus generating
composite transmission power control information;
and

a hard decision unit that performs a hard

30 decision on the value of the composite transmission
power control information generated from the
combiner, using a threshold value that is closer to
the first value by a predetermined amount from a
middle value between the first value and the second

35 wvalue that can be contained in the transmission
power control information transmitted from each of

the base stations,
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the transmission power control information
determiner determining which transmission power
control information is to be used in a transmission
power control operation at the mobile station, based
5 on the result of the hard decision.

l6e. A transmission power control device
that controls transmission power of a mobile station
based on a soft decision value of transmission power

10 control information transmitted from a plurality of
base stations to the mobile station in a mobile
communication system in which each of the base
stations to be radio-connected to the mobile station
supplies the mobile station with the transmission

15 power control information that can contain a first
value representing a control status of a power
increase and a second value representing a control
status of a power decrease that are determined based
on reception signal quality,

20 the transmission power control device
comprising:

a transmission path quality measurer that
measures the quality of a transmission path between
the mobile station and each of the base stations,

25 Dbased on a predetermined signal transmitted from
each of the base stations with a fixed transmission
power level; and

a transmission power control information
determiner that determines which transmission power

30 control information is to be used in a transmission
power control operation at the mobile station, based
on the soft decision value of the transmission power
control information transmitted from each of the
base stations to the mobile station and the quality

35 of the transmission path between each of the base
stations and the mobile station measured by the

transmission path quality measurer,



& ()-11x> "10%& ()-1!" "10%]1& ()-1!s’ "10%) )& ()-1!" "10%]& ()-1!"
"10% ()-10}oP10!'s’ "10% & -10% ()- 10 10 10 !  "10% & ()-1!°
"10%munmu& ()-1!'s’ "10% ()- 1bZZ(WJ3P10! ! 10%&' ()-t-!

1109 ()-t-! 110%a& ()-t-!x ! 10%

& ()-t-1"110%& ()-t-1110%)& ()-t-5Ez[ 9+1-10Y+

37910%& ()- @10%&' ()-! !110983& ()-t-!s 1109& ()-t-! 1109%& ()-t- ! 109& ()-t-
Tlc72<1 10! 1 10%

& ()-11x 110% ~. ~& () - 1! 'Io/@u@es ) s $LoT0¥BB& 1 )ednt 10U Lot ion

determiner including:

a weight corrector that performs weighting

on the soft decision value of the transmission power

5 control information transmitted from each of the
base stations to the mobile station, so that a
greater weight 1is given to the transmission power
control information of a base station having a
higher quality in the transmission path to the

10 mobile station, the weight corrector thus generating
weight correction control information;

a combiner that combines the weight
correction control information that is generated
from the weight corrector and corresponds to the

15 transmission power control information transmitted
from the base stations, the combiner thus generating
composite transmission power control information;

a first hard decision unit that performs a
hard decision on the value of the composite

20 transmission power control information generated
from the combiner, using a first threshold value;

a second hard decision unit that performs
a hard decision on the value of the composite
transmission power control information, using a

25 second threshold value that is different from the
first threshold value; and

a control information generator that
generates one of first control information
representing a control status of a power increase,

30 second control information representing a control
status of a power decrease, or third control
information representing a control status of power
maintenance, based on a decision result of the first
hard decision unit and a decision result of the

35 second hard decision unit,

the transmission power control information
determiner determining that the control information



1072(f~wU®1 10 10
10! x" 1109&' ()-1! " 110%~& ()-1!0 ! 109%$& ()-1!} 110%~& ()-1!x ! 109%8$& ()-1°
| ML T T109%8S& () -1 110%m& ()-1! 1109 ()-1! !110%6S& ()-11110%1& ()-1-10%
m& ()- 10ne f g wu®@1! ! 10
10! x 1109 ()-1! " 110%8S& () -1! "1 10%knx& €)28+| ! 109& ()-1!x '10%& ()-1g h
m!IEML T fI109BB& ()- (T 1f110% & ()- ('1fr109%6G& ()- (! @109 ()-!'@
109%&' ()--10%& ()- 10 89: wUEO1! "I f!

generated from the control information generator is

to be used as the transmission power control
information in a transmission power control

operation at the mobile station.

17. A transmission power control device
that controls transmission power of a mobile station
based on transmission power control information
transmitted from a plurality of base stations to the

10 mobile station in a mobile communication system in
which each of the base stations to be radio-
connected to the mobile station supplies the mobile
station with the transmission power control
information that is determined based on reception

15 signal quality,

the transmission power control device
comprising:

a transmission path quality measurer that
measures the quality of a transmission path between

20 the mobile station and each of the base stations,
based on a predetermined signal transmitted from
each of the base stations with a fixed transmission
power;

a fading condition measurer that measures

25 a fading condition of the mobile station;

a fading condition determiner that
determines whether the fading condition of the
mobile station measured by the fading condition
measurer is better than a predetermined fading

30 condition; and

a switch controller that validates a first
transmission power control information determiner
when the fading condition determiner determines that
the fading condition of the mobile station is better

35 than the predetermined condition, and validates a
second transmission power control information

determiner when the fading condition determiner
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a weight corrector that performs weighting
on the transmission power control information
transmitted from each of the base stations to the
mobile station, so that a greater weight is given to
10 the transmission power control information
transmitted from a base station having a higher
gquality in the transmission path to the mobile
station, the weight corrector thus generating weight
correction control information; and
15 a combiner that combines the weight
correction control information that is generated
from the weight corrector and corresponds to the
transmission power control information transmitted
from the base stations, the combiner thus generating
20 composite transmission power control information,
the first transmission power control
information determiner determining which
transmission power control information is to be used
in a transmission power control operation at the
25 mobile station, based on the composite transmission
power control information generated from the
combiner,
the second transmission power control
information determiner including a selector that
30 selects the transmission power control information
transmitted from the base station having the highest
quality in the transmission path to the mobile
station, the selection being made from the
transmission power control information transmitted
35 from the base stations to the mobile station, and
the transmission path gquality having being measured

by the transmission path quality measurer,
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of controlling transmission power of a base station

10 Dbased on transmission power control information
transmitted from a plurality of base stations to the
mobile station in a mobile communication system in
which each of the base stations to be radio-
connected to the mobile station supplies the mobile

15 station with the transmission power control
information that is determined based on reception
signal quality,

the method comprising the steps of:
calculating a transmission loss in an

20 electric wave transmission path between the mobile
station and each of the base stations, based on a
predetermined signal transmitted from each of the
base stations with a fixed transmission power level;
and

25 determining which transmission power
control information is to be used in a transmission
power control operation at the mobile station, based
on the transmission power control information
transmitted from each of the base stations to the

300 mobile station and the transmission loss in the
electric wave transmission path between each of the
base stations and the mobile station calculated in
the transmission loss calculating step.

35 19. A transmission power control method
of controlling transmission power of a mobile

station based on transmission power control
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10*5*5 10*5*5 on reception signal quality,
the method comprising the steps of:
calculating a transmission loss in an
10 electric wave transmission path between the mobile
station and each of the base stations, based on a
predetermined signal transmitted from each of the
base stations with a fixed transmission power level;
measuring a fading condition of the mobile
15 station;
determining whether the fading condition
of the mobile station measured in the fading
condition measuring step is better than a
predetermined condition; and
20 performing switch control, wvalidating a
first transmission power control information
determining step when the fading condition of the
mobile station is determined to be better than the
predetermined condition in the fading condition
25 determining step, and validating a second
transmission power control information determining
step when the fading condition of the mobile station
is determined not to be better than the
predetermined condition in the fading condition
30 determining step, ‘
the first transmission power control
information determining step including the steps of:
generating weight correction control
information, giving such a weight to the
35 transmission power control information transmitted
from each of the base stations to the mobile station

that a greater weight is given to the transmission
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power control information, the weight correction

10 control information having been generated in the
weight correction control information generating
step,

the first transmission power control
information determining step determining which

15 +transmission power control information is to be used
in a transmission power control operation at the
mobile station, based on the composite transmission
power control information obtained in the combining
step,

20 the second transmission power control
information determining step including the step of
selecting the transmission power control information
transmitted from the base station having the
smallest transmission loss in the electric wave

25 transmission path to the mobile station calculated
in the transmission loss calculating step, the
selection being made from the transmission power
control information transmitted from the base
stations to the mobile station,

30 the second transmission power control
information determining step determining which
transmission power control information is to be used
in a transmission power control operation at the
mobile station, based on the transmission power

35 control information selected in the selecting step.

20. A transmission power control method
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stations to the mobile station in a mobile
5 communication system in which each of the base
stations to be radio-connected to the mobile station
supplies the mobile station with the transmission
power control information that is determined based
on reception signal quality,
10 the method comprising the steps of:
measuring the quality of a transmission
path between the mobile station and each of the base
stations, based on a predetermined signal
transmitted from each of the base stations with a
15 fixed transmission power level, the quality of the
transmission path being used for determining to
which base station the mobile station 1s to be
radio-connected; and
determining which transmission power
20 control information is to be used in a transmission
power control operation at the mobile station, based
on the transmission power control information
transmitted from each of the base stations to the
mobile station and the quality of the transmission
25 path between the mobile station and each of the base
stations measured in the transmission path quality

measuring step.

21. A transmission power control method
30 of controlling transmission power of a mobile
station based on a soft decision value of
transmission power control information transmitted
from a plurality of base stations to the mobile
station in a mobile communication system in which
35 each of the base stations to be radio-connected to
the mobile station supplies the mobile station with
the transmission power control information that can
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determined based on reception signal quality,
5 the method comprising the steps of:
measuring the quality of a transmission
path between the mobile station and each of the base
stations, based on a predetermined signal
transmitted from each of the base stations with a
10 fixed transmission power; and
determining which transmission power
control information is to be used in a transmission
power control operation at the mobile station, based
on the soft decision value of the transmission power
15 control information transmitted from each of the
base stations to the mobile station and the quality
of the transmission path between each of the base
stations and the mobile station measured in the
transmission path quality measuring step,
20 the transmission power control information
determining step including the steps of:
generating weight correction control
information, giving such a weight to the soft
decision value of the transmission power control
25 information transmitted from each of the base
stations to the mobile station that a greater weight
is given to the transmission power control
information transmitted from a base station having a
better quality in the transmission path to the
30 mobile station;
combining the weight correction control
information corresponding to the transmission power
control information transmitted from the base
stations, thereby generating composite transmission
35 power control information, the weight correction
control information having been obtained in the

weight correction control information generating
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step; and
performing a hard decision on the value of
the composite transmission power control information
obtained in the combining step, using a threshold
5 wvalue that is closer to the first value by a
predetermined amount from a middle value between the
first value and the second value that can be
contained in the transmission power control
information transmitted from each of the base
10 stations,
the transmission power control information
determining step determining which transmission
power control information is to be used in a
transmission power control operation at the mobile
15 station, based on the result of the hard decision.

22. A transmission power control method
of controlling transmission power of a mobile
station based on a soft decision value of

20 transmission power control information transmitted
from a plurality of base stations to the mobile
station in a mobilile communication system in which
each of the base stations to be radio-connected to
the mobile station supplies the mobile station with

25 the transmission power control information that can
contain a first value representing a control status
of a power increase and a second value representing
a control status of a power decrease that are
determined based on reception signal quality,

30 the method comprising the steps of:

measuring the quality of a transmission
path between the mobile station and each of the base
stations, based on a predetermined signal
transmitted from each of the base stations with a

35 fixed transmission power level; and

determining which transmission power

control information is to be used in a transmission
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power control operation at the mobile station, based
on the soft decision value of the transmission power
control information transmitted from each of the
base stations to the mobile station and the guality

5 of the transmission path between each of the base
stations and the mobile station measured in the
transmission path quality measuring step,

the transmission power control information
determining step including the steps of:

10 generating weight correction control
information, giving such a weight to the soft
decision value of the transmission power control
information transmitted from each of the base
stations to the mobile station that a greater weight

15 is given to the transmission power control
information transmitted from a base station having a
higher quality in the transmission path to the
mobile station;

combining the weight correction control

20 information corresponding to the transmission power
control information transmitted from the base
stations, the weight correction control information
having been obtained in the weight correction
control information generating step, thereby

25 generating composite transmission power control
information;

performing a first hard decision on the
value of the composite transmission power control
information obtained in the combining step, using a

30 first threshold value;

performing a second hard decision on the
value of the composite transmission power control
information, using a second threshold value that is
different from the first threshold value; and

35 generating first control information
representing one of a control status of a power

increase, second control information representing a
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control status of a power decrease, or third control
information representing a control status of power
maintenance, based on a decision result of the first
hard decision step and a decision result of the

5 second hard decision step,

the transmission power control information

determining step determining that the control
information generated from the control information
generating step is to be used as the transmission

10 power control information in a transmission power

control operation at the mobile station.

23. A transmission power control method
of controlling transmission power of a mobkile
15 station based on transmission power control
information transmitted from a plurality of base
stations to the mobile station in a mobile
communication in which each of the base stations to
be radio-connected to the mobile station supplies
20 the mobile station with the transmission power
control information that is determined based on
reception signal quality,
the method comprising the steps of:
measuring the gquality of a transmission
25 path between the mobile station and each of the base
stations, based on a predetermined signal
transmitted from each of the base stations with a
fixed transmission power;
measuring a fading condition of the mobile
30 station;
determining whether the fading condition
of the mobile station measured in the fading
condition measuring step is better than a
predetermined condition; and
35 performing switch control, validating a
first transmission power control information
determining step when the fading condition of the
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is determined not to be better than the
predetermined condition in the fading condition
determining step,
the first transmission power control
10 information determining step including the steps of:
generating weight correction control
information, giving such a weight to the
transmission power control information transmitted
from each of the base stations to the mobile station
15 that a greater weight is given to the transmission
power control information transmitted from a base
station having a higher quality in the transmission
path to the mobile station; and
combining the welight correction control
20 information corresponding to the transmission power
contrel information transmitted from the base
station, thereby generating composite transmission
power control information, the weight correction
contrel information having been obtained in the
25 weight correction control information generating
step,
the second transmission power control
information determining step including the step of
selecting the transmission power control information
30 transmitted from the base station having the highest
quality in the transmission path to the mobile
station measured in the transmission path quality
measuring step, the selection being made from the
transmission power control information transmitted
35 from the base stations to the mobile station,
the second transmission power control

information determining step determining which
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control information selected in the selecting step.

5
24, A mobile station that is to be radio-
connected to a plurality of base stations in a
mobile communication system, the mobile staticn
comprising:
10 a signal combiner that combines signals

transmitted from the base stations, and thereby
generates a composite signal;

an information restorer that restores
downlink transmission information from the composite

15 signal generated from the signal combiner;

a reception gquality calculator that
calculates reception quality of the composite signal
generated from the signal combiner;

a transmission power control information

20 generator that generates transmission power control
information used for controlling transmission power
of each of the base stations, based on the reception
quality calculated by the reception quality
calculator;

25 a transmission power control information
transmitter that transmits the transmission power
control information generated from the transmission
power control information generator to each of the
base stations; and

30 the transmission power control device as

claimed in any of claims 1 through 17.

25. A transmission power control method
of controlling transmission power of a communication

35 device based on predetermined information supplied
from another communication device, the communication

device performing radio transmission and reception
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transmission power control information that is to be
used in a transmission power control operation in
the other communication device and is determined
5 based on reception signal quality,
the method comprising the steps of:
determining whether the reception signal
quality has become lower than a predetermined
quality; and
10 autonomously controlling the transmission
power by increasing the transmission power in
accordance with predetermined characteristics,
regardless of the predetermined information supplied
from the other communication device, when the
15 reception signal quality is determined to have
become lower than the predetermined quality in the
quality determining step, the transmission power
being increased from the transmission power wvalue
that is observed at the time of the determination.
20
26. The transmission power control method
as claimed in claim 25, wherein:
the communication device transmits such
transmission power control information to the other
25 communication device that a reception signal quality
value approaches a target reception signal quality
value;
the quality determining step includes the
step of determining whether the reception signal
30 quality value has become smaller than a first
threshold value; and
when the reception signal quality value is
determined to have become smaller than the first
threshold value in the first threshold wvalue
35 determining step, the reception signal quality is
determined to have become lower than the

predetermined quality in the quality determining
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steps of:

calculating a difference value by
subtracting the reception signal quality value from
the target reception signal quality wvalue; and
15 determining whether the difference wvalue
obtained in the difference value calculating step is
equal to or greater than a second threshold value;
and
when the difference value is determined to
20 be equal to or greater than the second threshold
value in the second threshold value determining step,
the reception signal quality is determined to have
become lower than the predetermined quality in the
quality determining step.
25
28. The transmission power control method
as claimed in claim 25, wherein:
the communication device transmits such
transmission power control information to the other
30 communication device that a reception signal quality
value approaches a target reception signal quality
value that is controlled in accordance with a
predetermined parameter;
the quality determining step includes the
35 steps of:
determining whether the reception signal
quality value has becomes smaller than a first
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5 determining whether the difference value
obtained in the difference value calculating step is
equal to or greater than a second threshold wvalue;
and

when the reception signal quality value is

10 determined to have become smaller than the first
threshold value in the first threshold wvalue
determining step, or when the difference value 1is
determined to be equal to or greater than the second
threshold value in the second threshold value

15 determining step, the reception signal quality is
determined to have become lower than the
predetermined quality in the quality determining
step.

20 29. The transmission power control method
as claimed in any of claims 25 through 28, wherein:
the autonomous control step includes the
steps of:
generating such autonomous transmission
25 power control information as to increase the
transmission power in accordance with the
predetermined characteristics; and
switching control operations from a
transmission power control operation based on
30 transmission power control information supplied from
the other communication device to a transmission
power control operation based on the autonomous
transmission power control information, when the
reception signal quality is determined to have
35 become lower than the predetermined quality in the

gquality determining step.
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accordance with the predetermined characteristics;
and

stopping the autonomous control of
increasing the transmission power in accordance with
the predetermined characteristics, when the
transmission power increase amount is determined to
have reached the predetermined amount in the
determining step.

31. A transmission power control device
that controls transmission power of a communication
device based on predetermined information supplied
from another communication device, the communication
device performing radio transmission and reception
with the other communication device and transmitting
transmission power control information that is to be
used in a transmission power control operation in
the other communication device and is determined
based on reception signal guality,

the transmission power control device
comprising:

a quality determiner that determines
whether the reception signal gquality has become
lower than a predetermined quality; and

an autonomous controller that increases
the transmission power in accordance with
predetermined characteristics, regardless of the
predetermined information supplied from the other
communication device, when the quality determiner
determines that the reception signal quality has
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32. The transmission power control device
as claimed in claim 31, wherein:
the communication device transmits such
transmission power control information to the other
10 communication device that a reception signal gquality
value approaches a target reception signal quality
value;
the guality determiner comprises a first
threshold value determiner that determines whether
15 the reception signal quality wvalue has become
smaller than a first threshold value; and
when the first threshold value determiner
determines that the reception signal quality value
has become smaller than the first threshold value,
20 the quality determiner determines that the reception
signal quality has become lower than the
predetermined quality.

33. The transmission power control device
25 as claimed in claim 31, wherein:

the communication device transmits such
transmission power control information to the other
communication device that a reception signal quality
value approaches a target reception signal quality

30 value;

the gquality determiner comprises:

a difference value calculator that
subtracts the reception signal quality value from
the target reception signal gquality value to obtain

35 a difference wvalue; and
a second threshold value determiner that

determines whether the difference value obtained by

10%*
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determines that the difference value is equal to or
5 greater than the second threshold value, the guality
determiner determines that the reception signal
quality has become lower than the predetermined

quality.

10 34, The transmission power control device
as claimed in claim 31, wherein:
the communication device transmits such
transmission power control information to the other
communication device that a reception signal guality
15 value approaches to a target reception signal
quality value that is controlled in accordance with
a predetermined parameter;
the quality determiner comprises;
a first threshold value determiner that
20 determines whether the reception signal quality
value has become smaller than a first threshold
value;
a difference value calculator that
subtracts the reception signal quality value from
25 the target reception signal gquality value to obtain
a difference value; and
a second threshold value determiner that
determines whether the difference value obtained by
the difference value calculator is equal to or
30 greater than a second threshold value; and
when the first threshold value determiner
determines that the reception signal quality value
has become smaller than the first threshold value,
or when the second threshold value determiner
35 determines that the difference value is equal to or
greater than the second threshold value, the quality
determiner determines that the reception signal
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& ()- the autonomous controller comprises:
an autonomous transmission power control
information generator that generates such autonomous
transmission power control information as to
10 increase the transmission power in accordance with
the predetermined characteristics; and
a control switcher that switches the
control operation from a transmission power control
operation based on transmission power control
15 information supplied from the other communication
device to a transmission power control operation
based on the autonomous transmission power control

information.

20 36. The transmission power control device
as claimed in any of claims 31 through 35, wherein
the autonomous controller comprises:
a determiner that determines whether a
transmission power increase amount has reached a
25 predetermined amount while the transmission power is
being increased in accordance with the predetermined
characteristics; and
an autonomous control stopper that stops
increasing the transmission power in accordance with
30 the predetermined characteristics, when the
determiner determines that the transmission power
increase amount has reached the predetermined amount.

37. A communication device comprising:
35 a transmission power control information
transmitter that performs radio transmission and

reception with another communication device, and
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10
38. The communication device as claimed
in claim 37, comprising a mobile station in a mobile
communication system that employs code division
multiple access technology.
15

39. A transmission power control methed
of controlling transmission power of a mobile
station in a mobile communication system in which
transmission power control information to be used in

20 a transmission power control operation at the mobile
station is transmitted from a base station, and
signal transmission and reception are performed
between the base station and the mobile station to
establish synchronization, before information data

25 transmission is started between the base station and
the mobile station,

the method comprising the step of

autonomously controlling transmission
power to increase from an initial value in

30 accordance with predetermined characteristics,
regardless of the transmission power control
information transmitted from the base station, after
establishing synchronization at the mobile station
with respect to a signal from the base station.

35

40. The transmission power control method

as claimed in claim 39, wherein the autonomous
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control step includes the step of controlling
transmission power to increase in accordance with
more gradual variation characteristics than the
variation characteristics of transmission power
5 controlled based on the transmission power control

information transmitted from the base station.

41. The transmission power control method
as claimed in claim 39 or 40, further comprising the
10 steps of:
determining whether predetermined
conditions for stopping the transmission power
control operation of the autonomous control step are
satisfied, after the transmission power control
15 operation of the autonomous control step is started;
and
when i1t is determined that the
predetermined conditions are satisfied in the
autonomous control stop condition determining step,
20 switching transmission power control operations from
the transmission power control operation of the
autonomous control step to a transmission power
control operation based on the transmission power
control information transmitted from the base
25 station.

42, The transmission power control method
as claimed in claim 41, wherein the autonomous
control stop condition determining step includes the

30 steps of:

determining whether a predetermined period
of time has passed since a start of the transmission
power control operation of the autonomous control
step; and

35 determining that the predetermined
conditions are satisfied when the predetermined
period of time has passed since the start of the
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tfansmission power control operation of the

autonomous control step.

43, The transmission power controcl method
5 as claimed in claim 41, wherein:
the base station transmits predetermined
transmission power control information before
synchronization is established at the base station,
and transmits closed-loop transmission power control
10 information determined based on reception quality of
a signal transmitted from the mobile station after
synchronization is established at the base station
based on the signal from the mobile station;
the autonomous control stop condition
15 determining step includes the step of determining
whether the transmission power control information
transmitted from the base station has been switched
from the predetermined transmission power control
information to the closed-loop transmission power
20 control information; and
when it is determined in the control
information switch determining step that the
transmission power control information transmitted
from the base station has been switched from the
25 predetermined transmission power control information
to the closed-loop transmission power control
information, it is determined that the predetermined

conditions are satisfied.

30 44, The transmission power control method
as claimed in claim 43, wherein:
the autonomous control stop condition
determining step includes the step of determining
whether a predetermined period of time has passed
35 since a start of the transmission power control
operation of the autonomous control step; and
when it is determined in the start timing
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of controlling transmission power of a mobile
station in a mobile communication system in which

10 transmission power control information to be used in
a transmission power control operation at the mobile
station is transmitted from a base station, and
signal transmission and reception are performed
between the base station and the mobile station to

15 establish synchronization, before information data
transmission is started between the base station and
the mobile station,

the method comprising the step of
controlling transmission power based on

20 moderate transmission power control information that
is designed to increase the transmission power in
accordance with more gradual variation
characteristics than the variation characteristics
of transmission power controlled based on the

25 transmission power control information transmitted
from the base station, after synchronization with a
signal from the base station i1s established at the
mobile station.

30 46. The transmission power control method
as claimed in claim 45, further comprising the steps
of:

determining whether predetermined
conditions for stopping the transmission power

35 control operation of the moderate transmission power
control step are satisfied, after the transmission
power control operation of the moderate transmission
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moderate transmission power control stop condition
5 determining step, switching transmission power
control operations from the transmission power
control operation of the moderate transmission power
control step to a transmission power control
operation based on the transmission power control

10 information transmitted from the base station.

47. A transmission power control device
that controls transmission power of a mobile station
in a mobile communication system in which

15 +transmission power control information to be used in
a transmission power control operation at the mobile
station is transmitted from a base station, and
signal transmission and reception are performed
between the base station and the mobile station to

20 establish synchronization, before information data
transmission is started between the base station and
the mobile station,

the transmission power control device
comprising an autonomous controller that controls

25 transmission power to increase from an initial value
in accordance with predetermined characteristics,
regardless of the transmission power control
information transmitted from the base station, after
synchronization with a signal from the base station

30 is established at the mobile station.

48. The transmission power control device
as claimed in claim 47, wherein the autonomous
controller controls transmission power to increase

35 in accordance with more gradual variation
characteristics than the variation characteristics

of transmission power controlled based on the
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49. The transmission power control device

5 as claimed in claim 47 or 48, further comprising:
an autonomous control stop condition
determiner that determines whether predetermined
conditions for stopping the transmission power
control operation by the autonomous controller are
10 satisfied, after a start of the transmission power
control operation by the autonomous controller; and
a control switcher that switches
transmission power control operations from the
transmission power control operation by the
15 autonomous controller to a transmission power
control operation based on the transmission power
control information transmitted from the base
station, when the autonomous control stop condition
determiner determines that the predetermined
20 conditions are satisfied.

50. The transmission power control device
as claimed in claim 49, wherein the autonomous
control stop condition determiner determines whether

25 a predetermined period of time has passed since a
start of the transmission power control operation by
the autonomous controller, and, when determining
that the predetermined period of time has passed
since the start of the transmission power control

30 operation by the autonomous controller, determines

that the predetermined conditions are satisfied.

51. The transmission power control device
as claimed in claim 49, wherein:
35 the base station transmits predetermined
transmission power control information before

synchronization is established at the base station,
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information determined based on reception quality of
a signal transmitted from the mobile station after
synchronization is established at the base station
5 Dbased on a signal from the mobile station;
the autonomous control stop condition
determiner includes a control information switch
determiner that determines whether the transmission
power control information transmitted from the base
10 station has been switched from the predetermined
transmission power control information to the
closed-loop transmission power control information;
and
when the control information switch
15 determiner determines that the transmission power
control information transmitted from the base
station has been switched from the predetermined
transmission power control information to the
closed-loop transmission power control information,
20 the autonomous control stop condition determiner
determines that the predetermined conditions are
satisfied.

52. The transmission power control device
25 as claimed in claim 51, wherein:
the autonomous control stop condition
determiner includes a start timing determiner that
determines whether a predetermined period of time
has passed since a start of the transmission power
30 control operation by the autonomous controller; and
when the start timing determiner
determines that the predetermined period of time has
passed since the start of the transmission power
control operation by the autonomous controller, the
35 control information change determiner starts the

determining operation.
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signal transmission and reception are performed
between the base station and the mobile station to
establish synchronization, before information data
10 transmission is started between the base station and
the mobile station,
the transmission power control device
comprising a gentle transmission power controller
that controls transmission power based on moderate
15 transmission power control information that is
designed to control transmission power in accordance
with more gradual variation characteristics than the
variation characteristics of transmission power
controlled based on the transmission power control
20 information transmitted from the base station, after
synchronization with a signal from the base station
is established at the mobile station.

54. The transmission power control device
25 as claimed in claim 53, further comprising:

a moderate transmission power control stop
determiner that determines whether predetermined
conditions for stopping a transmission power control
operation by the moderate transmission power

30 controller are satisfied, after the transmission
power control operation by the moderate transmission
power controller is started; and

a control switcher that switches
transmission power control operations from the

35 transmission power control operation by the moderate
transmission power controller to a transmission

power control operation based on the transmission
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station, when the moderate transmission power
control stop determiner determines that the
predetermined conditions are satisfied.

55. A mobile station comprising a
transmission power control device that controls
transmission power when signals are transmitted to
and from a base station so as to establish
synchronization before information data is sent to
the base station that transmits transmission power
control information to be used in a transmission
power control operation,

the transmission power control device
including an autonomous controller that controls
transmission power to increase from an initial value
in accordance with predetermined characteristics,
regardless of the transmission power control
information transmitted from the base station, after
synchronization with a signal from the base station
is established at the mobile station.

56. The mobile station as claimed in
claim 55, wherein the transmission power control
device further includes:

an autonomous control stop condition
determiner that determines whether predetermined
conditions for stopping a transmission power control
operation by the autonomous controller are satisfied,
after a start of the transmission power control
operation by the autonomous controller; and

a control switcher that switches
transmission power control operations from the
transmission power control operation by the
autonomous controller to a transmission power
control operation based on the transmission power

control information transmitted from the base
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station, when the autonomous control stop condition
determiner determines that the predetermined
conditions are satisfied.

57. A mobile station comprising a
transmission power control device that controls
transmission power when signals are transmitted to
and from a base station so as to establish
synchronization before information data is sent to
the base station that transmits transmission power
control information to be used in a transmission
power control operation,

the transmission power control device
including a moderate transmission power controller
that controls transmission power based on moderate
transmission power control information that is
designed to control transmission power in accordance
with more gradual variation characteristics than the
variation characteristics of transmission power
controlled based on the transmission power control
information transmitted from the base station, after
synchronization with a signal from the base station
is established at the mobile station.

58. The mobile station as claimed in
claim 57, wherein the transmission power control
device further includes:

a moderate transmission power control stop
determiner that determines whether predetermined
conditions for stopping a transmission power control
operation by the moderate transmission power
controller are satisfied, after the transmission
power control operation by the moderate transmission
power controller is started; and

a contreol switcher that switches
transmission power control operations from the

transmission power control operation by the moderate
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transmission power controller to a transmission
power control operation based on the transmission
power control information transmitted from the base
station, when the moderate transmission power
control stop determiner determines that the

predetermined conditions are satisfied.



