; e3ee’ "alLcFcx e6@Tegr >RADI O COMMUNI CATI ON SYSTEM RADI O NETWORK
CONTROLLER, MOBI LE STATI ON AND DOMN LI NK TRANSM SSI ON POAER CONTROL METHOD
CROSS REFERENCE TO RELATED APPLI CATI ONS This application is based upon and
clainms the benefit of priority fromthe prior Japanese Patent Applications
NO. P2003-035740 fil ed on February 13, 2003; the entire contents of which
are incorporated herein by reference. BACKGROUND OF THE I NVENTION 1. Field
of the Invention The present invention relates to a radi o conmuni cation

2ol ural 1y oo ibperECREar PR By Ramf SPERDES CGMReR R BoRiBk °0no®
down |ink trznngT§%&pQNBowg?§ﬁ$9§ﬁo%%ﬁﬁéﬁfgbfgﬁupdygk:ﬁgﬁ@y@Leﬂkthgse in

the radi o communi cati on sys scription of the Related Art
Conventionally, as a technique for simultaneously transmtting the sane
information froma radio station such as a base station or a radio s tat
ion to a plurality of crebksl gestRENORNSTO RIEATERIAPHIATATIONSS such as the
broadcast comruni cation and the multicast comuni cation. As shown in Fig.
1) the broadcast camsumErBidOnidrsia becddiugue fdod clanglst shedgiafit of
transmtting the sane information fromone or a plurality of base stations
( 11 to 17 )ptierdltly nbbiin etlse apiréns (JaE@hese 18PCgnY odppbicihier@al¥of t hem
( see, for exanple, 23.041 Technical realization of Cell Broadcast Service
(CBS) writt&?09p-85§7¢8nE¢hed o PHATYErShilg - PRBP dcttie @ifiicy cpntents
Specification G oup Term nals, A sgmwn in Fig. 2) the

) _ ugu t 200_0r2. As

nul ti cast cSMFWCEt BOR FBCETPRLH ?%U%F??ﬁ HIMIiIT&FE0TSI'y transnitting the
sanme information fromone or a plurali of base stations (11 to 17) to
mobi | e stations (101, 103, E@@E‘GE@‘@?D@%,T}F%QT%TJ?% of a specific group
| ocated in dreaBiefdthentisdaveargricexanpl e, 25. 324 Broadcast/Milticast
Control BMC, Decenber 2000, witten by 3rd Generation Partnership, Project
Techni cal SpecifiEHFiBﬁe%??ﬁu}qﬁﬁﬂQ}QRgfgégtﬁﬁt r?ﬁrﬁﬁiﬂaﬁﬁgﬁuﬁﬁﬁgf}on

Further mor e, 23R LeGnLA4S Mgk e0% DR A1 a0L 0 S1LALA OR: CODS LR Prgaio

pr edet er m né own ransm sSion power 1 n e conventional radio

cormmuni cat | %a%x%eg(} %gﬂuwﬁ@%@ hd¥ Of dBELQAHS | tdranam 44 &l skremphhe

radio station to a 1ty of” nobile stations with the predeterm ned down
li nk transmagsdon POVEF 1 ot NERE dbGna itn@CHN (B1E: iRTgRywd Meor abd DmetRbEON
controls a predeterm ned down |ink transm ssion power based on reception
qual ity (suahaasareceuveshpovwkin user ahi 0hé Std)iofcdriweirsisnag iionf eyrhemon of
the received power to interference power, and an error bit rate of the sane
i nformati on).cabestaipdidy dthdheiiidlatedattirdns (see, for exanpl e, Japanese
Pat ent Application Laid-Open Publication No. 2001-292096). In the case
where a radi o st afpBHeBhEN LIS, DS e stethidiusr T8y §3MYLhETGBEREont r ol | er
controls a predeterm ned down |inpk transnis%ion ower. i s t@e conV@pgional
radi o conmmuiFEEEMmaAteYe iR SERE TATT g A ﬁop'e%tfé" ¢ A1 S STEhaT e

rob e statlng.d oA L G000 ok BLAISIRL Of {; SHGPmBBL1 DE heEBRL] O
quality). Even 1T i1 i's not necessary to control tHhe predeterm ned down
link transmigsi-an, POVEL NECAUSE A AIDRE! enstBtdMed s | Qedi@d caeabnt Bedr adi o
station, the nobile station transmts the control information to the radio
stati on. Thenef euetithet echtman pEoblem that control information that does
not contribute to control of the predeterm ned down |ink transm ssion power
i ncreases and t heasrafidie 0of Hipgl ink tteditorosglsagitc esminnoieasésn is a

technique for simultaneously transmitting the same information
from one or a plurality of base stations (11 to 17) to all mobile
stations (101 tc 112) located in areas of them (see, for example,
23.041 Technical realization of Cell Broadcast Service (CBS)

written by 3rd Generation Partnership Project Technical



BRI EF SUMVARY OF THE I NVENTION In viewing of the foregoing) it is an object
of the present invention to provide a radi o communi cati on system whi ch can
reduce the control information transmtted fromnobile stations to a radio
station, reduce the traffic of up link radio resources, and suppress the
gquantity of interference to the entire radi o conmunication system and
provide a radio station, a nobile station and a down |ink transm ssion
power control nethod which can be used in the above radi o conmmuni cati on
system A first aspect of the present invention is sumuarized as a radio
comuni cat i orffEREittdmaitaonttedrr Rersane 1enfAtrdt 8A0P - t EnshPYRed fi8m a
radio station to plurality of nobile stations with a redeternlned down
l'i nk transnléblE%ﬁEéﬁé%caﬁhéoﬁﬁapécéFéPPdﬁfh5§0%9%$%$§ﬁ$§§ﬂw& GOREPSLY

controller configured to control the eterm ned down |lin nsm ssi on
power based orf qg%ﬁﬁF&Pnﬁn%B?n%?T?n%q ﬁﬂ?egkﬁy g"part off gif% ?§

stations subqidlnared; bos 19 {2959 & AbboRe 8960 %pe%goflieelezesent

invention is sunmmari ara conmmruni cation sys emin wli the sane

i nformation 344 §o%rmml hegdeL QPR radi 9y shAti Rkl anPhrEal idsy t8bm

mobi | e statlons ‘Wi th a predeterm ned down T'ink transm ssion power. The
radi o stationdas okl aRsRb3s] 005 PONerB£OM st d AMulcarfHsguedtt-oicentr ol the
predeterm ned down |ink transnission power based on control information
transmtted medei@erobbbe, stat tions byTBednebhbeast ot | kT thes shige®irsiientuni t
configured to decide whether to transmt the control information to the
radi o stati ofecandcalt fpasihf itetigoifiqun Eddie beemswitetwRrkooREFEMPET
information to the radio station based on a result of the decision made by
t he deci si on 4M¥i% .- The control information is generated accordlng to

reception quality of e sanme information tran the.ra tion.
A th?rd asgect o? FHEEg?EQ%ﬁ? |%%e$t¥%ﬁFq%9%ﬁJ ere% as aagé 9%8t§5§

communi cat | o0 SLSM b bl e%%x,;nn&%nv{fgesrhfsgm?we&eqnf L9 a

radi o station b1 1€ 'Stations Wt predet erm ned down
link transm %%Jn%n@%/%l ;Q&LBagéﬂn@ﬂféé@ibrhas%{sa:eﬁmﬁv@l%ﬂmtﬂesgbhbng uni t
configured to set a threshold for reception quality, a transmtter

confi gured tanshapsmibntiRet +irashotsh Eobmtthe refepstaniquald 4 plsetlbyyt he
threshold setting unit and the sanme information to the nobile stations, and
a transm ssi @f poviere coat f@ld el tk diiel purdd: drnioed doin Lhek predemésmined
down |ink transm ssion power based on control information transmtted by
the nobile sEaWEenstham%JﬁD@HkEﬂeﬁeﬂwahﬁagbﬁ1ﬁEté9@F@ﬁ“ﬁHéFF{9°E§F@bﬁator
configured to calculate the reception quality of the sane 4 informatio
transmtted @ﬁ%@ﬁ??%ﬁﬂ%?%ﬁ%??%ﬁlﬁ§Eﬁﬁﬂ%ﬁ%ﬁ?%ﬂﬂPO%%EPPﬁﬁPéH‘FSCBBEFBE
whet her to trang he control |nf9%nat|on tot gorggkg_stgtlgn ?Xme
conparing th&% &EBt BHCGUEF i TSR CUIRTES by e Fe oR qliari

ol Ao ok othe i B eahon, hadhe o 85 gaL! of Pr&‘@éfﬁé&éﬂ%‘%@w%&edam the

radi o station a transnltter con to transmt the contro

information t.0 the ragio si@d igdn thasedmen: ar&asalt {o0f ddeudesicsi BR GRde by
the decision unit. A fourth aspect of the present invention is sunmarized

as a radi 0 CceRnkCatd by stes ifvrwbkahplde Jsparesaf Patmit appilscation
transmtted froma radio station to a plurality of nobile stations with a
pr edet er m nedadéwapbhnkub I arstiesilon. povEr-292096) .
In the case where a radio station such as a base station
or a radio network controller controls a predetermined down link
transmission power in the conventional radio communication
system, the radio station requests all subordinate mobile

stations to transmit contrel information (such as the reception

guality). Even if it is not necessary to control the



The radio station has a nobile station selector configured to select a
nobil e station to which a transm ssion request for control information is
transmtted, a transm ssion request transmtter configured to transmt the
transm ssion request to the nobile station selected by the nobile station
selector, and a transm ssion power controller configured to control the
predeterm ned down |ink transm ssion power based on the control information
transmtted by the nobile station that has been sel ected by the nobile
station selector. The nohile station has a transmtter confi uredolbgle

transmit FheFE@@FF@FmFﬁFQrHﬁVPOﬁiP% Fﬁ%p?@&ﬁ%?%ﬂeﬁﬁWﬁ¥ B&SEY 55N °t AR
transm ssi on request .t rﬁ%sm ti edétéy | Qer r&dol %t%ggghonthgﬂﬁlgggglt.gho\l OF

THE SEVERAL. SV oS T g. 1 i's"a“di agram show ng broadcast

ConnyniCatiOQE%nsma%goEﬂgngohgrgmeiﬁfé a®fdn fd Gne? da%id dirdgham. show ng
nul ti cast commini cation according to the prior art. Fig. 3 is a diagram

showi ng the effeileg cRNTiHUAL & QN &b Berk 884D HANFUNI GALd 19 1SSt ema@acesdi ng
to the first enbodinent. Fig. 4 is a functional block diagramof a base
station and aJdwkiche rsbatkoRoi BohifeoI adif ot e pRetetairimdmesly Sioem adobrdi ng to
the first enmbodinment. Fig. 5 is a sequence diagramillustrating an

oper ati on of taabamasstahi powand racnesieseas@athior naf filveof adb ¢ icdniradieat i on
system according to the first enbodinent. Fig. 6 is a functional bl ock

di agram of a Hsacarsest ioaranded- nobile station in the radi o comunication
system according to the second enbodinent. Fig. 7 is a sequence di agram
illustrating an operation

BRIEF SUMMARY OF THE INVENTION

In viewing of the foregoing, it is an object of the present
invention to provide a radio communication system which can
reduce the control information transmitted frommobile stations
toaradiostation, reduce the trafficof up link radic resources,
and suppress the quantity of interference to the entire radio
communication system, and provide a radio station, a mobile
station and a down link transmission power control method which
can be used in the above radic communication system.

A first aspect of the present invention is summarized as
a radio communication system‘in which the same information is
transmitted fromaradiostationtoapluralityofmobilestations
with a predetermined down link transmission power.

The radio station has a transmission power controller
configured to control the predetermined down link transmission
power based on control information transmitted by a part of the
mobile stations subordinated to the radio station.

A second aspect of the present invention is summarized

as a radio communication system in which the same information




of a base station and a nobile station in the radi o comunication system
according to the second enbodinent. Fig. 8 is a functional block diagram of
a base station and a nobile station in the radio communi cation system
according to the third enbodinent. Fig. 9 is a sequence di agram
illustrating an operation of a base station and a nobile station in the
radi o communi cation system according to the third enbodi nent. DETAILED
DESCRI PTI ON OF THE | NVENTI ON <A configuration of radi o conmunication system
according to a first enbodi nent of the present invention> 6 Fbreafter a

conflguratloﬂibﬁfénﬁﬁéﬁéeéoﬁﬁﬂﬁl%ERQQ%? §§§Féﬁ?|ﬁ°aaé%%&kﬁ%ﬁ§ﬂ i Febgée
described wth reference_to dramﬁn $ q%%%FIWIShOMAng %Qg entire
conf i gur at i orf 'Gf- & Fadfd "c8nRtuRfEh ?T%P%% %ﬁﬂl%%q - SEB0dPERT.. As
shown in Fig. 3, radi.o co ni cation tem. e di udes
a radi o network COEEFOFF% gﬂyloTﬁ}éTEiaxé?mb5§%lgga ?%%? gEQEOhﬂg%

and a plural 'ctcbﬁfq_ﬁ;u%gl 18 C%‘Z-ﬂ%&‘bgnélé 4084k Pe Al dea H¥G BOLO tRELHWRAKsion

controller 20 transmts the sane infornation to a plurality of nobile

stations ( 4Qawe #Qkel ¥hacéhRbdl ahirbymal iBASershahi oAsa (B30ankom3dd)e( f or
exanpl e, the nulticast conmunication or the broadband communication). In

the present emhedionent ( the radio network controller 20 and the base
stations (30a to 30d) are concrete exanples of a radio station. The base
stations (30a to 30Uy rvdnig etdien simmehd uadeicds LoThe ifobe el sirzad bh§eC468 to
40j) have the sanme function. In the ensuing description, the base station
30a and the bisithersioatTapsmTathe cPnbEol ARERTES LART SR éadﬂmétr’iéaPB

net wor k controller 20 g have the function of the base st? Qn 30% ig. 4
is a functiof& %FBE'RS‘H? Tﬁ%ﬁ%#l9&58%5@&%%*:%80%80 R éon

station 40a iy, he Ladho SOUTHN 62LL90 S¥SLEM ACGAT hOChd O LI, (s v

enbodi nent . ase s a I'nc es a transgeiver
31 and a tra%@ aﬁweleﬂmﬁleontﬂ@ |38 Ilﬂi‘o%ﬁ@%@ﬁ' ygrgdletsansmts the

sane information to the nobile station 40a with a predeterm ned down |ink
tran5”|55|Ona@@ﬁ@ﬁaﬁ@dtscﬁéMéﬁﬁﬂﬁﬁréﬁdlﬁﬂ¥fﬁﬁ|ﬂHH'§Hm%Wthadﬁﬁth6ﬁDbl|e 7
transmitted by the radio station.

A third aspect of the present invention is summarized as
a radio communication system in which the same information is
transmittedfromaradiostationtoapluralityofnmbilestatibns
with a predetermined down link transmission power.

The radic station has a threshold setting unit configured
to set a threshold for reception quality, a transmitter
configured to transmit the threshold for the reception gquality
set by the threshold setting unit and the same information to
the mobile stations, and a transmission power controller
configured to control the predetermined down link transmission
power based on control information transmitted by the mobile
stations.

The mobile station has a reception guality calculator

configured to calculate the reception quality of the same



station 40a. The transm ssion power controller 32 is transm ssion power
controller configured to control a predeterm ned down |ink transm ssion
power based on the control information transmtted by the nobile station
40a. Specifically, the transm ssion power controller 32 controls the
predeterm ned down |ink transm ssion power based on control information
sel ected according to a predetermned criterion fromanong a plurality of
pi eces of control information transmtted by a plurality of nobile
stations. For_exanple, the control information sel ected agéordin to_the

pr edet er mi ned ErITE GG E2RSHLF bRSi%H SRRt FOR° ot idder gt that ot rE T

pr edet er mi ned_do | i transm ssi wey _shoul d. be roll to
becone equal ?%P%%%?ﬁﬁgéﬁfggFl %w%EEEEEq{}éﬁgﬁﬁ%g%gﬁegﬁﬁgﬁogﬂjﬁgﬁﬁﬁgﬁ%n
information f der| .the. pr 1 [y} TRIS 1+§Si on
power shoul d %%-g%%ﬁ%%ﬂ%%%Qg%lgg Pg gg@%ﬁ%f%%ﬁgrgﬁgﬁ¥%gﬂggiond g?%gtest
down link transm SsiQn RAVWeL re EOF £X2Bk ity Eh1ES186pPASEH thidath eMII1G
information pieces transmtted by a plurality of nobile stations are
“control inforgmthendtedtalonogder i g tihatmt heepnadeherdddieds dewnoh | rad
transm ssi on power should be raised by 10 dBm "control information b" for
orderi ng thata tthenpmedeter conedgaosh ta rkatsansntbsi om poverirstoulat idga
raised by 5 dBm and "control information c" for ordering that the
predet er mi nedcdé®s Fadrko trta@tsimns bpend power TshBut P bhéneafsedsbyn IHB Y t i s
al so supposed that the transm ssion power controller 32 controls the

pr edet er mi ned o @EAHiSHHe™t #2A&mi ssi on power based on the control information
for ordering that th r edet er m ne wn _|Li nk ._transm ssian r._shoul d
be controlled so aé ESBﬁggoﬁﬁp?(ﬁ% ngr gg’tee t 8\5\‘% PhK tTansm ssﬁn%%\%dz\ﬁér. I'n
Lhis case, the, Lrangfm sl AL OBLEOLL Sl 3hiCoNthel shhe predeienned
down |ink transm sSion power ased on "control informtion A requesting
for the first; gneahest tdaunsibmka tFANYs3Sit@BnPOVLE . p lur AEr € A€ malbane t he
transm ssion power controller 32 controls the predeterm ned down |ink
transm ssi on qremEnasednhon phedeoatnohed nderratiron tfuem soriceriiomg polvat: -t he
predeterm ned down |ink transm ssion power should be controlled so as to
becone the second @Gheatassito sloani ¢ hks tarrerishisstohipogetecths aordrigMiresi on
power controller 32 controls the predeterm ned down |ink transm ssion power
based on "corltr 6EleAt o mabiids HtatRfudst FRYCRGY tERBSBEEBRED gredtest f4dwn
link transm ssion power. In the case where all control infaormation pieces

transmitted BPYHEpLUTFAFTeyLeP ﬁﬁb?¥%§§?%ﬁ??ﬁﬁ;iﬂ?fqgﬁﬂﬁﬁﬂlqnnfgﬁﬁﬁfFon f or
ordering that rta*%l%ml%gd%tgénr@i”eudreddo\é“ 4K N ApS LS SILQh, sROVEY §&9&'é9? ke,
| ower ed, the transm ssion power controlter may control so as to [ower

the predeter @h%egogfwsltia%oymt}gi By BRED1 £OTs 1eXaRl Se1dHdhe sGase

where control 1 ntformation transmtt romeach of the nobile stations is
"control infg matneridsibar pewder Ebgridbiect heorefdnted Monedndewn fhak
transm ssi on power should be |owered by 10 dBm "control information e" for
orderi ng thatpriclie tpredaetardawiedidowr anismk stsi angmivwesi bas pdwer tisdavnd rbé

| owered by 5 dBm or "control information f" for ordering that the

pr edet er m nedrdowmaltink transmitstédrbpovies mHoule e tionertdédthyasdB&Ent he
transm ssion 9  power controller 32 lowers the down |ink transm ssion
power by a pre€dECérfi REdTPBwWBPP{5fcht 3k At FBMSSTE ST -dBm). In the case where

at | east one contro|l information fg&ior eriqﬁ_that thf.greqﬁieEnige%i own
link transnission pBREPPIAGHE BE P HSBYE 78T het U8 T hIEoRt roI-*PRFOF mat i on
pi eces transmitled by gobile-stations, Lhe LIANSM 300 RAWRnL canihal | er 32
may control sO as to raise the pr éde ermnecfi own 1Nk transm ssi on power.

For exanpl e, 40 the cass WOSEEs LONELOLni 1O ML 1R ragio station.

ERIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

Fig. 1 is a diagram showing broadcast communicatiocn



transmtted fromeach of the nobile stations is control information g" for
ordering that the predeterm ned down |ink transm ssion power shoul d be

| owered by 10 dBm "control information h" for ordering that the
predet erm ned down |ink transm ssion power should be |owered by 5 dBm or
control information i" for ordering that the predeterm ned down |ink
transm ssi on power should be raised by 3 dBm the transm ssion power
controller 32 raises the down link transm ssion power by a predeterm ned
power (such as 1 dBmor 3 dBm._ The transm ssion power controller 32 may
count cont r oRSCRFEAREAL FBNTRE etCF 0¥ or dering that the predeterni ned down

i nk transm ssion power _shoul d, be rai s%dor.%ontmru(iltiicgfs%r @%ngﬂi Leces for
ordering that the g?%delzeﬁﬁ‘?'le%l%ﬁ{"ﬁ R Y%ahSmieSTon power shoutd be

| ower ed, incl %%MHPC?E;{%%%M‘% nption pieces transmtted by the nobile

stations, and contro etermned down |ink transm ssion power based

on a result of thepgoum ing, FPLgLXRIH R i) thBCe SBSE WIS olitaeE8 0@l offDr €
control information pieces for ordering that the predeterm ned down |ink 10
transm ssi on apeweio sbarhfAli b&t I &b $6d tameaddaididede b Rheonirof einbbaiived t on

pi eces transmtted by nobile stations) the transm ssion power controller 32
rai ses the down | iRkgtransmasSiuaetpowal byoak pdoaetsar mihed bpewestétiienh as 1
dBmor 3 dBm) . In the case where two or nore control information pieces
for orderingarfia mehelpsddétenmimelde dodh o ¢amunigediiodss DR PoREFOSHDEY d be
| owered are included in control information pieces transmtted by nobile
stations, théotFARshEEST ofMpeieretontroller 32 | owers the do~nmii nk

transm ssi on pomeer% a%pfedeternined gomer sgﬁp as %i%BnhgrOS gg onThe
mobi | e station 40a T9cludes % SERARAEESEI VEFIAAT o deci'sion'd i

ecrsion-unit

reception quakify, 6alGulatar 4. And A COn Ll LNRABLA 0N GRNer ALOL s 44 The

transcei ver recerves the sane Information transmtted S;g/ t he base
station 30a, ;30deh 2881450 & O rale iMbARIRAitRenlthe base station 30a. The
decision unit 42 is decision unit for deciding whether to transmt control
informati on to therbgses sistd Gnnd@aonSpevidtkadisgrdnmedecbasenstatiodd?
decides to transmt control information to the base station 30a at a

pr edet er m nednfireegolenty ststthnds: Unegadiergormuindga tdonoFice: c@ves got ¢ ee
times) when a plurality of the same information pieces is received by the
transcei ver 42. tFgrsheepdrenbadiereddei si on unit 42 may deci de at random
whet her to transmt the control information to the base station 30a, The

reception quality ©a¥cul dtof FSIPERFRCEHEFON" quiaidsthy acdrgufat Bref o +on

| cul ating t ion qualjty of th 11 i nfor | jyed b
the transcal Ver 9-0a¢ad 161 4 8HGPC 161 116 Gett $8 T HEHL OBy TRE Got1 4 on”

unit 42. The,lecept o, auald Ly, ale Wl 43uRinabyays cal culate the

reception quatity o ormation received by the transceiver 41.
For exanple, the receptd an quahihbyibsalesebyehRWein off theasamtation
information) a ratio (SIR) of the received power to interference power, and
an error bitanateneilidetaaneniinfl atdaphios.colfi@ndettioh dynftemmatcending
generator 44 generates control information based on the reception quality
cal cul at ed byot hlee r ecepd | orbaqlialantty. cal cul ator 43. For exanple, the control
information is information for ordering that the down |ink transm ssion
power shoul d be rais®ed hysie asayerat ofhaaidh fdussrddiPAgathake T e Ybwn

| ink transm ssi on $ower shoul d be | owered by 5. ng} aqd_i fference between
the recepti oAt §udd5 ¥ teAFeRIRREH™BY  E Ae® TECEPt TR Guat T 1Y SRR & ot o™M3 and
a desired reception qualit or .the lLike. | h se where the base
station 30a %%%%%n C(r:"f)‘?rdtjhr}e/q S 15 ﬁcl?l (raar?lsnﬁ‘loéélggﬁ%bovxer based on the
reception quality calculated by the reception quality calculator 43, the
control information may be the reception quality itself. In the enbodi nent,
t he transcei yefadlemskddie 6oy @ rRROTIRENONogENer ator 44 form
transmtter. <An operation of the radi o comrunication system according to
the first enbpdigmnignriderieal b£rjadpecann@ns cat ibheshaisan stcabirdnngndo tehe
nobile station in the radio communi cation systemin the first enbodi nent

wi || be descfibed smtddimefrdr efcehto pdeawnnginvengiod>i s a sequence di agram
illustrating the operation of the radi o communi cation




12 systemin the first enbodinment. As shown in Fig. 5, in step 1lla, the
base station 30a transmts the sanme information to the nobile station 40a.
In step 11b, the nobile station 40a receives the sanme information fromthe
base station 30a. In step 12, the nobile station 40a deci des whether to
transmt control information to the base station 30a. Specifically, the
nobil e station 40a decides to transmt the control information to the base
station 30a at a predeternmi ned frequency ( such as once every tw ce, or
once every three tines when a plurality of the sane infornationtgieces

is transmtted by Fﬁ588%§513f%HQW§+9ﬂﬁitiﬁﬁ%Pﬁ%Fﬁﬂ?%FOFWEnHBBFF8n§¥5t|8n 40a

may deci de at. rando nether to transmt .the coptrol _informti he
base station “3b&. ef”glo\[%hléle b‘?”rf‘e)l sliea{aieosrcfr éggdveg(l:?%eléeﬁ%r nrcaerrlrgtr?l ?ir}tahgn ontrol
information t he hase ' t Lle stati 40a ppeceeds Lo
step 13. If t#%éhngfé'%%% f%ﬁg2§§§888?§eggﬁot to tr%ﬁiﬁ%t t he contré

i nformation to,the kasscst&tdQh 30and PeroPRintR astahi-on ADawaihsid engt he
reception of the same information transmtted by the base station 30a. In

step 13 , the mebil eagtaté@inddiacalgulsgiseent e fie€epibcaringual iihylofiethe
sanme information received in step 11b, based on a result of the decision
made i n step dRadimnsteprid;ortthe el e, stEtuorl i4Gac)drsreat bst tont (8Pa
informati on based on the reception quality calculated in step 13. In step
15a, the nobitlce 39ddt.i end40arinanasihty sof Heolortt reflatidns (406 it +8a) -

generated in step 14 to the base station 30a. In ste% 15b, the base station
30a receives the cOREr BRAHATBE HERFOrr It oI fobitFE STAt o™ 8085 Fn st ep

S16, the b tation 30 |s. Li nk.t i ssi
The. control LASPIACTGR R copyRanTat R mo 1A AR 20 RONE P E a0

unctions "and ts of the

e o t 1h Step b <H : o
radio commniL£ahi0f, 3yt g agggrgtﬁlea s theod i ao%fxbfe%&eawm@%@rgh@g 0

the radio co systemin Irst enbodi nent. the nobile station

40a transm t sni1he c6aRt EShmbni QL FBIA At et Beohasenst @ddmih 3a ). atnt he
predet erm ned frequency. Therefore, as conpared with the case where control

information ithet pdsdnt b@BoavReytt ithe) rafio Sepasskbdento ¥leduee aahthel
information transmtted fromthe nobile station 40a to the base station
30a, reduce thheet sabtionef (8pal tmk30ddiare esonmsds grdredppr essat Redio

quantity of interference to the entire radi o conmuni cati on system
station,.

The base stations (30a to 30d) have the same function.
The mobile stations (40a to 40j) have the same function. 1In
the ensuing description, the base station 30a and the mobile
station 40a will be taken as an example. The radio network
controller 20 may have the fuﬁction of the base station 30a.

Fig. 4 is a functional block diagram of the base station
30a and the mobile station 40a in the radio communication system
according to the first embodiment. As shown in Fig. 4, the base
station 30a includes a transceiver 31 and a transmission power
controller 32.

The transceiver 31 transmits the same information to the
mobile station 40a with a predetermined down link transmission

power, andreceives controlinformationtransmittedby themobile




<A configuration of a radio comruni cati on system according to a second
enbodi nent > Configurations of the base station and the nobile station in
the radi o conmuni cation systemin a second enbodi ment will be descri bed
with reference to drawing. Hereafter, only points different fromthe first
enbodi mrent wll be described. Fig. 6 is a unctional block diagramof a base
station and a nobile station in the second enbodi nent. As shown in Fig. 6 ,
t he base station 30a includes a transceiver 31 ( a transni ssion power
controller 32 , and a threshold setting unit 33 . The npbile_14 station
40a i ncl udes & atigns d8rver™  TERTHEEISSIGR BRFET49CNETPELebt Ton Yual ity

cal culator 43 and a control infornmatio en%ggtor %4t Then Qggshold setting

unit 33 incl JdERSPASERENPRRESEL GPF bh° Y esNol“d™6r "t he reception
quality. The transceiver .31 incl in the. ' ' itter
for transm ¢ EPRgoLrent i adhal 1 S raaE PRSI s POe Bk cbpErs™

threshol d set ifn3 t Pe. saNE 4HY HJMRticOn 1@ sihe spmbi e station
40a. The decf?F%%ngF%n4 r?ﬂc ude% ?%Fthe nobi | e statﬁbn 40a conpares

reception quality gﬁééﬂk@&@ﬂlpy the teaeptisen oguabiky eahtubater 43 with
the threshold for the reception quality transmtted by the base station 30a
and deci des whethen st thé marRsKite radptAodowmfldnkat ranshbs $ ben s rsbasedn
30a. The case where the reception quality is received power and the

t hreshol d foront hentecki Vet puvisron sedeicteduatceoding dBmaoPriedss cRmEReBe
descri bed. Specifically, the decision unit 42 decides to transmt the
control infocFitiesaond noNennda FLECAbHT B0 BUFEe S WeCPREEP VG TROMEF 8 t he
sane infornmation cal culated by the rece tiog.gual{t%.calcu%%gogx43 %g 5 dBm
( 10 dBm or ["EEESPItteHebYediBI WP Uit “42™BE I Qed R0t o transmt the’
control information to th SE. S i . L : t he
same i nfor mati'on TH M g%g§§€yﬂég%%%@%%?%ﬁ@gggﬁﬁpﬁxﬁgﬁcE¥§98P9£§5F2315
dBm (greater £hap 10,988 o500 PPEEALIHRI Qfn e Hadice ie@MMAkCahEON System

according to the second enbodi ment> Operations of the base station and the
mobi | e stati @RelB+&bmintARA@N Ohi€ QFEHELCAE i @M pSYEraMduld he ceacondled
enbodi nent will be described with reference to drawing. Fig. 7 is a
sequence di agiassi tbUsécaia rgridie topehat gomatést hipwradiiake drarnaméasion
systemin the second enbodinent. As shown in Fig. 7, in step 21, the base
stati on 30a Pewsram hershwl dnformeheor Sespmdes iggainaty the predeperpanethe
base station 30a transmts the threshold for the reception uaIi# set in
step 21 and CRendamd FRABTHELS AT PevERELREBANS %‘E’%’W‘bﬁl%%’%isnt% éﬁo’ﬁﬁb,

the nmobile station 40a receives the threshold to& %hen%eceggggn ggg%ity and
the same infGati oA FP‘BnF?ﬁ‘én%a%_e%tE%ﬁﬁ of “oa SEEp"23°, "thE fobi | e
station 40a Ca'C“'g%%%xgﬁglg?€%¥ééﬁbé&gﬂdEﬂéPéoﬁpfof%H?okHQPESEbEQBes

received in step 2
transmitted by a plurality of mobile stations are "control

information a” for ordering that the predetermined down iink
transmission power should be raised by 10 dBm, "control
information b” for ordering that the predetermined down link
transmission power should be raised by 5 dBm, and "centrol
information c¢” for ordering that the predetermined down link
transmission power shouldbe raisedby 3dBm. Itisalsosupposed
that the transmission power controller 32 controls the
predetermineddownlinktransmissionpowerbased(n1thecontrol

information for ordering that the predetermined down link



In step 24, the nobile station 40a deci des whether to transmt control
information to the base station 30a by conparing the threshold for the
reception quality received in step 22b with the reception quality of the
same information calculated in step 23. The case where the reception
quality is received power and the threshold for the received power is set
equal to 10 dBmor less will be described in below Specifically) the
nobil e station 40a decides to transmt the control information to the base
station 30a when the received power. of the sane_information cal cul ated at

step S23 is STABATLLIOYBRYICT eTONLATRE FOBEFELLEHt PONTF0RC JRTT YL Wbt to

transmt the contro] informatiaon to t.he .base stati Qg mQ: th%hreceived
power of the9S5/E®T hf ?%%fﬁ%HiééE%ﬁpﬁfééogtpg gﬁ'sgglﬁéjf% %%ﬁ?(grgater

than 10 16 @B, LEs S HRDLLALSDEELPR 408 JeoLdes. 1,0 ddANded dfin

control information ase station the nobile station 40a

proceeds t0 $t8R PPanddiddSMRINE HarlkitoBnitacHechdesn NOtndOidd afrsm t the
control information to the base station 30a, the nobile station 40awaits

for the recepthodseind hersareri phorgralkiter tansi henk hireskalidsfion pdwer .
reception quality transmtted by the base station 30a. In step 25) the
nobi | e station 40algener ataee ebpteothé nformatiisen dpagedeoncohereebeaptidn
quality of the same information calculated in step 23. In step 26a, the
nobi | e st at i oan40als rAresairedet femeond deivn ALk fetdronigedemapPeder Pat%h 25

to the base station 30a._ In step 26b, the base station_30a rgceives é?e
control i nfoPRdtiCRCPEBA tind FIRItHENsT &t 05 eX6aY Thestaf BY 9t He hd

tation 30 trols down link t i SSi based .on. th |
nf or At 1 on PELRIYB i CEd S6b D ORI LT O CANG S ArE 1 TS TROTD

communi cat | opy, 8yl EM AGAMANG 1RnNS 128C R0, ERDOCL FEN G LECONM NG Lo the

radi o communi cation systemin the se odi nent, the control

information {s,0gtiddanspbldedohOrbneehasRohtabi 8N n3Gfse adhenintihe ar@gcept i on
quality of the same information calculated by the nobile station 40a has

exceeded t helthk estd ghhifyidrhedwesepkised qualcbytrdheteformstidn its’ possi bl e
to reduce control information transmtted fromthe nobile station 40a to

t he base st atecomel0mg fedube tdvnd afdédest7ydownft inp HiapemisdilorymA ces,
and suppress the quantity of interference to the entire radi o communi cation
system <A confi gukmattiten cafset Waergdipd Lc 6ATERP € at P WSSk EMBIETSTing to a

third enbodi ment> First, configurations of the base station and the qpbile
transmitted by the plurality of mobile stations are contro

information for ordering that the predetermined down link
transmission power should be lowered, the transmission power
controller 32 may control so as to lower the predetermined down
link transmission power.

For example, in the case where contreol information
transmitted from each of the mobile stations is “control
information d” for ordering that the predetermined down link
transmission power should be lowered by 10 dBm, "control
information e” for ordering that the predetermined down link
transmission power should be lowered by 5 dBm, or “control
information £" for ordering that the predetermined down link

transmission power should be lowered by 3dBm, the transmission




station in the radi o conmunication systemin a third enbodinent will be
described with reference to drawing. Fig. 8 is a functional block diagram
of a base station and a nobile station in the third enbodi ment. Hereafter
only points different fromthe first enbodi mrent and the second enbodi nent
wi |l be described. As showmn in Fig. 8, the base station 30a includes a
transceiver 31) a transm ssion power controller 32 , and a nobile station
selector 34. The nobile station 40a includes a transceiver 41) a reception
quality calculator 43 and a trol information _gener r . Lle
station sel eBPBFT SCAPr'stéqog‘gt% gﬁ) Qb%ﬁelrg g{’%\tdlmg'ﬁl ? 5n\%h1frg%na§ﬁlcsosﬁ‘fbrnoﬁgﬁﬁ orhati on
transm ssion_request LS. ] from.a ike
stations(40a?oag%ﬁgé%gﬁﬂ%%ﬁﬁggh%%q%ﬁg%bg?eqgggPrgg %Og?m%he nobi |l e station
sel ector 34 sel ectg, aaPeGiki GLARRI L8 BlAd QheOlcos@ret! Sndofbtiénst@t i on
at random In the ensuing description, it is supposed that the nobile
station sel egt@ir3dg hassaechedat bermohe d ed@imtiiok 4@ansihest oansoetwer 31
is transm ssion request transmtter for transmtting a control information
transni ssi onshegqueshe tvatidwl nebiirelstdaidi on 40atselethforbytitie modite
station selector 34. <An operation of the radio comunication system
accordi ng t ott8nsmiheed My dndridedistharitisnGpeithei 6A3REP1$HECHaRE"It at i on and
the nobile station in the radi o conmunication systemin the thirg

enbodi ment WEPRtHel HRE G Tt CRINA Olet @ AEntR T9d SGr it R S deitGTTgTLE Fovn
sequence diagramillustrating the operation of the radi o comunication
systemin thglPﬁiFﬁa%ﬁﬁﬁﬁﬁ%ﬁﬂugoﬁﬁg'shown in Fig. 9, in step 31, the base

station 30a sel ects, o Jphile SLalll Lasuhiab-2 EoRLEol LOtOmR A0

transm ssi on reques? IS ansmtte rom anong nobile stations (40a to

40c) subordi paggdyt pr e a5 & SiAlORn30AcbiNeSEeRt 38As 1He" baserst ation
30a transmts a control information transm ssion request to the nobile

station 40a. ihfcehepicry” tthe apbhilensgtationdareeeeevesntiedoent Fobk
information transm ssion request fromthe base station. In step 33 , the
mobi | e st at i onadfai sal oul mives tdheuldc bet lomegedl Prylof dBhe comiobl
information transm ssion request received in step 32b. In step 34,_the
nobi | e st at i dnf40az yeerertdt €9rcORERBLNY nf o et PIS4EEG THA "EHeIPER et MOn

uality calculated in ste "
g y transmission g%wer should be lowered by 5 dBm, or "control

information i for ordering that the predetermined down link
transmission power should be raised by 3 dBm, the transmission
power controller 32 raises the down link transmission power by
a predetermined power (such as 1 dBm or 3 dBm) .

The transmission power controller 32 may count control
information pieces for ordering that the predetermined down link
transmissionpower shouldberaisedorcontrol informationpieces
for ordering that the predetermined down link transmission power
should be lowered, included in control information pieces
transmittedbythemobilestations, andcontrol thepredetermined
down link transmission power based on a result of the counting.

For example, in the case where three or more control

information pieces for ordering that the predetermined down link




33. In step 35a, the nobile station 40a transmts the control information
generated in step 34 to the base station 30a. In step 35b, the base station
30a receives the control information fromthe nobile station 40a. In step
36, the base station 30a controls down |ink transm ssion power based on the
control information received in step 35b. 19 <Functions and effects of
the radi o comruni cati on system according to the third enbodi nent> Accordi ng
to the radi o comruni cation systemin the third enbodi nents, only a specific
nobil e station selected by the base_station 30a or a mobi | e station

sel ected at r%ﬁﬂﬂﬁﬂ%ﬁflﬁﬁepﬁﬁ?§ §PRRFBnPR05 FEhsHT S s HOMISS e Eliton to

the base statijo Ther.ef ore bl e to reduce contr

i nf or mati on tr61%ﬁﬁig%§?'Pﬁ&ﬁ?ﬁhgrﬁBBngggéa%Yd%%b%% f%e 28 st8fi on 30a,
reduce the trfﬁid(ﬁfgs Ogg rgghgr5§§gyr Esra éﬁ tq%kquantlty of

interference 10 connunlca ron's resent

i nvention Cantﬁﬁﬂﬁﬂf¥%f%nrBQhQrqgﬁﬁ@ﬂk%ék%@9m§xééeﬁﬁwé% W%@bﬂ REtLWHn or
controller, a nobile station an l'ink transm ssion power contro

met hod whi ch amakes. i trrposs chke Wie feeelis 8 retd ObniAé DA ABbLI-AAT t AR Ricked
fromnobile stations to the radio network controller, reduce traffic of up
i nk radi o r esousceésyiandhstppegss ddte rguarid dgwrolinhtenhentaskoh powiee
entire radi o comuni cati on system Additional advantages and nodifications
will readily dweud be Lhosecdkitd dddlmdelde iar conThet efrra@matien pegeESon in
its broader aspects is not |limted to the specific details and the
representatlV%F%ﬂﬂ&iﬁtﬁgnpysHBRﬁlénﬁtﬂE%%?$be%quﬁEQW?mlsslon power

Accordi ngly, varl di fications t .hout arting fromthe

spirit or scopdGf ﬁﬂ%@ dén PEFIFHE%%t$@%“C:H$%1Ffb§"l5%lﬁgdp%yefh Yafpended

gLﬁ%ﬂﬁi?Q?ig s&%ﬁgﬁr¥§mhkgﬁego S%éﬁgq If&%#@k?%?:é%ﬁ?éngnrﬁsgg froma

radio station to arpeUpdbiti¥ station 40a includes a transceiver 41, a
decisionunit 42, areception quality calculator 43 and a control
information generator 44.

The transceiver 41 receives the same information
transmitted by the base station 30a, and transmits control
information to the base station 30a.

The decision unit 42 is decision unit for deciding whether
to transmit contrel information to the base station 30a.
Specifically, the decision unit 42 decides to transmit controlr
information to the base station 30a at a predetermined freguency
{such as once every twice, or once every three times) when a
plurality of the same information pieces is received by the
transceiver 41. Furthermore, the decision unit 42 may decide
at random whether to transmit the control information to the
base station 30a.

The reception gquality calculator 43 is reception gquality

calculator for calculating the reception guality of the same

11




of nobile stations with a predeterm ned down |ink transm ssion power,
wherein the radio station conprises: a transm ssion power controller
configured to control the predeterm ned down |ink transm ssion power based
on control information transmtted by a part of the nobile stations
subordinated to the radio station. 2. A radi o conmunication systemin which
the same information is transmtted froma radio station to a plurality of
nobile stations with a predeterm ned down |ink transm ssion power, wherein

the radio station conprises: a transm ssion gomer C n&;ollerncgnié fed to
control the pPEAEFRFHPMSEIOWET Dk TPPaRSAPESF O hollePBESed 0R ContT ol

information transmtted by the bil e stations t | _
ﬁ@i%ﬁF{ﬁﬁ n msids Jréget5e8é51°e‘%£gi‘ﬂﬁ n?ﬁ% foSlation

conpri ses: a%fet 0 Ci her to transmt the

cont rol i nf o0t Lep L9 Lhe b adi,sf 311,005 Au3atEANRIALES CANGhAVT efl 1O

transni; ;he control nformation the"radio station based on a res of
the deci sion madg, by, 106 HetciabnUikbeitbe Eﬁnﬁﬁé)'tﬁaﬂfsﬁferi&rfelrommelﬂ‘l@r

generated according to reception quality of the sanme infornmation

transmtted ByakhBee! agh® SHAJtGBn quality is received power of the same
information, a ratio {SIR) of the received power to interference
power, and an error bit rate of the same information.

The control information generator 44 generates control
information based on the reception quality calculated by the
reception quality calculator 43. For example, the control
information is information for ordering that the down link
transmission power should be raised by 10 dBm, information for
orderingthatthedownlinktransmissionpowershouldbelowered
by 5 dBm, a difference between the reception guality calculated
by the reception gquality calculator 43 and a desired reception
gquality, or the like. In the case where the base station 30a
can control the down link transmission power based on the
receptionqualitycalculatedbythereceptionqualitycalculator
43,theconfrolinformationmayte1ju3receptionqualityitself.

In the embodiment, the transceiver 41 and the control
information generatcr 44 form transmitter.
<An operation ¢f the radio communication system according to
the first embodiment>

Hereafter, operations c¢f the base station and the mobile
stationin the radio communication systemin the first embodiment
will be describedwithreference todrawing. Fig. 5isaseguence

diagram illustrating the operation of the radio communication
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21 3. Aradio comunication systemin which the sane information is
transmtted froma radio station to a plurality of nobile stations with a
predet erm ned down |ink transm ssion power, wherein the radio station
conprises: a threshold setting unit configured to set a threshold for
reception quality; a transmtter configured to transmt the threshold for
the reception quality set by the threshold setting unit and the sane
information to the nobile stations; and a transm ssion power controller
configured to control the predeterm ned down |ink transm ssion power based
on control |ﬁ$&ﬁ§ﬁﬂ|%9ntPFaﬁ§ﬁ§Ft%ﬂbﬁ91Tﬁ%tnDb|Ie stations, and the nobile

station conprises: tion qual ty. cal cul nf ured oL cal gyl ate
the reception qual Pf EPW’hé nsEhe %fo?nd?ﬁé%%trans%itkgg by f %1on gH

station; a deglg é%lt%”kﬁﬁc§ﬁméQHﬁﬁgm&ngﬁckgﬂjﬂbﬁkﬁﬁﬁe ﬁté%f&éﬂhkath§n

control information to radio station by co ring the reception quality

cal cul at ed bySIt%% ﬁ%epctﬂeoﬁo%%'éﬁ’a&%rpubétﬁicé’wé'é the dhheshebdnmberohhe
reception quality transmtted by the radio station; and

from the base station 30a.

In step 12, the mobile station 40a decides whether to
transmit control information to the base station 30a.
Specifically, the mobile station 40a decides to transmit the
control information to the base station 30a at a predetermined
freguency {such as once every twice, or once every three times}),
when a plurality of the same information pieces is transmitted
by the base station 30a. Furthermore, the mobile station 40a
may decide at random whether to transmit the control information
to the base station 30a.

If the mobile station 40a decides to transmit the control
information to the base station 30a, the mobile station 40a
proceeds to step 13. If the mobile station 40a decides not to
transmit the control information to the base station 30a, the
mobile station40awaits for thereceptionof the same informaticn
transmitted by the base station 30a.

Instep 13, themobile station 40acalculates the reception
gquality of the same information received in step 11b, based on
a result of the decision made in step 12.

In step 14, the mobile staticon 40a generates control
infermation based on the reception quality calculated in step
13.

In step 15a, the mobile station 40a transmits the control

13



a transmtter configured to transmt the contro

station based on a result of the decision made by the decision unit. 4.
radi o communi cation systemin which the sane 22 information is

transmtted froma radio station to a plurality of nobile stations with a
predeterm ned down |ink transm ssion power, wherein the radio station
conprises: a nobile station selector configured to select a nobile station
to which a transm ssion request for control information is transmtted;

transm ssion request transmtter configured to transmt the transm ssio

request to tHef MoHt s EsesA te8l BR 1 Fhy 4t he Wb%ﬂae';esﬁéiﬁit&ﬁ“sg

on power controller configured to control the.predeterm ned
10 RE e POl T APBERGE! BH LT e t ed

a transm ssi

down 1ink traheilsSi o poRer Hfted o

by the nobil

sel ector, an

YRct o

ﬁr%%aﬁkg%ngggy Qg%tg%gn4§g[ectgd by the nobile station
The mobi9e st at'ion conpri ses:

In step S16, the base station 30a controls down link
transmission power based on the control information received
in step 15b.
¢Functions and effects of the radio communication system
according to the firét embodiment)

According to the radio communication system in the first
embodiment, the mobile station 40a transmits the control
information to the base station 30a only at the predetermined
frequency. Therefore, as compared with the case where control
information is transmitted every time, it is possible to reduce
control information transmitted from the mobile station 40a to
the base station 30a, reduce the trafficofuplinkradioresources,
and suppress the quantity of interference to the entire radio
communication system.
<A configuration of a radio communication system according to
a second embodiment>

Configurations of the base station and the mobile station
in the radio communication system in a second embodiment will
be described with reference to drawing. Hereafter, only points
different from the first embodiment will be described.

Fig. 6 is a functional block diagram of a base station
and a mobile station in the second embodiment. As shown in Fig.
6, the base station 30a includes a transceiver 31, a transmission

power controller 32, and a thresholdsettingunit 33. Themobile
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a transmtter configured to transmt the control information to the radio
station based on the transm ssion request transmtted by the radio station.
5. A transm ssion power control nethod for controlling a predeterm ned down
|l i nk transm ssion power when transmtting the same information froma radio
station to a plurality of nobile stations with the predeterm ned down |ink
transm ssion power, the nethod conprising the steps of: deciding whether to
transmt control information fromthe nobile station to the radio station;
transmtting the control information fromthe nobile 23  station to the
radi o stationSbaskr difa irsdgresor thenHeet & ol t RedB6AELBN Tiitbrifat i%on
generated according to reception ualit¥ of the sane j nform

on . .
transmitted fFoRTREePT M0 Hacitdv Laha8T c 8t #BFI 7 ngPT Hel br EAHEd down

i nk transnisséggkgowgr‘%n the radi o station based on the control
i nformation t7ahsn tted ¥rom the nobile stations. 6. A transnission power

control _method for 6ont 0L Li otk 8Pt et S 9y d9uAcbisnks 44 BASEIsSh AR ONer

when transmtting the sane infornmatior oma radio station to a plurality
of nobile staipHnse M th the pladetermnedrdonpr i bkyhd anspi ssi on power, the

met hod conprising the steps of: setting a threshold for reception quality

in the radio statiamne transeeitengsl hthseiaddirieshakdbboe theri@cema ds

quality transmitter for transmitting the threshold for the reception
quality set by the threshold setting unit 33 and the same
information tc the mobile station 40a.

The decision unit 42 included in the mobile station 40a
compares reception quality calculated by the reception quality
calculator 43 with the thresheold for the reception guality
transmitted by the base station 30a and decides whether to
transmit control information to the base station 30a.

The case where the reception quality is received power
and the threshold for the received power is set egual to 10 dBm
or less will be described. Specifically, the decision unit 42
decides to transmit the control information to the base station
30a when the réceived.power of the same information calculated
by the reception quality calculator 43 is 5 dBm (10 dBm or less).
The decision unit 42 decides not to transmit the control
information to the base station 30a when the received power of
the same information calculated by the reception quality
calculator 43 is 15 @dBm (greater than 10 dBm).
<An operation of the radio communication system according to
the second embodiment>

Operations of the base station and the mobile station in
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and the sanme information fromthe radio station to the nobile stations;
calculating the reception quality of the sane information transmtted from
the radio station in the nobile station; deciding whether to transmt
control information to the radio station in the nobile station by conparing
the cal cul ated reception quality of the sanme information with the threshold
for the reception quality transmtted fromthe radio station; transmtting
the control information fromthe nobile station to the radi o station based
on a result of the_decision; and controlling the pred tergi ed dgmm.{ink
transni ssi ont2a ra?&ﬂwﬁ°ﬂﬂ¥nﬂﬁétﬁﬁaiBYEFQFFUhiﬁﬁkéﬁcSHgtﬁE 88ﬁ??% Wi

information fransmtted. fr. t he nobi | stations. 7.. At sni i wer
control net h88 $or it gﬁlgg]nﬁegeﬁ‘?%c et(:ateor %rﬁ“e‘rél:[18(')WnFJ["CII'nk7r tgrga%]s%lé 1g‘?lz')aﬁl)é)power

when transm i 1,pg. { he SARE J.9LRT AL 00 LaMN30F A1 : Shabl Ok Eplaial i 1Y

of nobile stations w the pr 1 nk transm ssion power, the
net hod conprisipgnthe slensfna sfheeli@gra nobile station to Wich a

control information transm ssion request is transmtted in the radio
station; transm ttio@nbhe i angym $5i0Nskegues] thieobatbe tadion 30a sets
a threshold for the reception quality.

In step 22a, the base station 30a transmits the threshold
for the reception quality set in step 21 and the same information
to the mobile station 40a. In step 22b, the mobile station 40a
receives the threshold for the reception guality and the same
information from the base station 30a.

Instep 23, themobile station 40acalculates the reception
gquality of the same information received in step 22b.

In step 24, the mobile station 40a decides whether to
transmit control information to the base station 30a by comparing
the threshcold for the reception gquality received in step 22b
with the reception quality of the same information calculated
in step 23.

The case where the reception qualitf is received power
and the threshcld for the received power is set equal to 10 dBm
or less will be described in below. Specifically, the mobile
station 40a decides to transmit the control information to the
base station 30a when the received power of the same information
calculated at step 523 is 5 dBm (10 dBm or less). The mobile
station 40a decides not to transmit the control information to
the base station 30a when the received power of the same

information calculated at step S23 is 15 dBm (greater than 10
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station to the selected nobile station; transmtting the control

i nformation fromthe nobile station to the radio station based on the
transm ssion request transmtted fromthe radio station; and controlling

t he predeterm ned down |link transm ssion power in the radio station based
on the control information transmtted fromthe nobile station. 8 A nobile
station for receiving the sane information transmtted froma radio station
with a predeterm ned down |ink transm ssion power, the nobile station
conprising: a decision unit configured to decide whether to transmt

control infor#®ion to the radio station; a reception quality cal cul ator

configured to calculate reception quali f .the sane infaorngtion
LESHRR “?t%d-ﬁﬁoﬁﬁa %Iéébé C'Pec;ld:'as ?r%fantsfr_lnltnPhe control

transmtted by the T : naresu € 'deci sion made by
e 7o) | Seci T 300 0L FROTLELPLoRoA Bures b treaiiigne
the reception,gualddy +galcah al0r €0 fifiembadhe $tAifN40a decides not to
transmit the control information to the base station 30a, the
mobile station 40awaits for thereception of the same information
and the threshold for the reception quality transmitted by the
base station 30a.

In step 25, the mobile station 40a generates control
information based on the recepticn quality of the same
information calculated in step 23.

In step 26a, the mobile statiocon 40a transmits the control
information generated in step 25 to the base station 30a. In
step 26b, the base station 30a receives the control information
from the mobile station 40a.

In step 27, the base station 30a controls down link
transmission power based on the control information received
in step 26Db.
<Functions and effects of the radio communication system
according to the second embodiment)

According to the radio communication system in the second
embodiment, the control information is not transmitted to the
base station 30a, when the reception guality of the same
information calculated by the mobile station 40a has exceeded
the threshold for the reception guality. Therefore, it is

possible to reduce control information transmitted from the

mobile station 40a to the base station 30a, reduce the traffic




9. Anpbile station for receiving the sane information transmtted froma
radio station with a predeterm ned down link transm ssion power, the nobile
station conprising: a reception quality calculator configured to calculate
reception quality of the same information transmtted by the radio station;
a decision unit configured to decide whether to transnt the contro
information to the radio station by conparing the reception quality

cal cul ated by the reception quality calculator with a threshold for the
reception quality transmtted by the radio station; and a transmtter
configured toftvRnkik TdE QRSB CeRt ofREt FBRPEEST hEPT a8ty St i%n based
on a result of the decision made by the decision unit .%Q. A.radio station

:  th
fprhtransnht%?ﬁ%rf?EF%ﬁﬁn¥qrﬁQﬁwﬁ%jHEﬁ £894°pPERAMT 52 bt oY T8 st at i ons

with a predeterm ned do | in ansm ssi o the j j

conpri sing: & noHt %9%5%%%9&1Oge%e%tEég%%nﬁéﬁﬁﬁﬁg?%FéggeFgggég %%Eﬁ%égﬁgeﬂi on
to which a transn.ssion, ne ﬁﬁgﬂg§” control information is transmtted; and
a transm ssi on power controlTer configured to control the 26

predeterm ned dowy{ink LLaRSHLSSt oM PAEELBasAl gRathencont thk mobile

station in the radio communication system in a third embodiment
will be described with reference to drawing. Fig. 8 is a

functional block diagram of a base station and a mobile station
in the third embodiment. Hereafter, only points different from
the first embodiment and the second embodiment will be described.

As shown in Fig. 8, the base station 30a includes a
transceiver 31, a transmission power controller 32, and amobile
station selector 34. The mobile station 40a includes a
transceiver 41, a reception quality calculator 43 and a control
information generator 44,

The mobile station selector 34 selects a mobile station
to which a control information transmission request is
transmitted,fromamongmobilestations(40ato40c)subordinated
tothebasestatioh30a. The mobile station selector 34 selects
aspecificnmbilestationcn?selectseamobilestation&ﬂ:random.

hltheensuingdescription,it:h;supposedthatthenmbile
station selector 34 has selected the mobile station 40a.

The transceiver 31 is transmission reguest transmitter
for transmitting a centrol information transmission request to
the mobile station 40a selected by the mobile station selector

34.

<An operation cof the radio communication system according to
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information transmtted by the nobile station that has been selected by the
nobil e station selector. 27
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Instep 33, themobile station 40acalculates thereception
qualityof the control information transmissionreguest received
in step 32b.

In step 34, the mobile station 40a generates control
information based on the reception quality caiculated in step
33.

In step 35a, the mobile station 40a transmits the control
information generated in step 34 to the base station 30a. In
step 35b, the base station 30a receives the control information
from the mobile station 40a.

In step 36, the base station 30a controls down link

transmission power based on the control information received

in step 35b.
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10%¢& ()-!!:2a 10%10E0§d£%g cF%ﬁe%&%ﬁQ&c@%munlcatlon system in the third
embodiments, only a specificmobile station selected by the base
station 30a or a mobile station selected at random by the base
station 30a transmits control information to the base station
30a. Therefore, it is possible to reduce control information
transmitted from the mobile stations to the base station 30a,
reduce the traffic of up link radio resources, and suppress the
quantity of interference to the entire radio communication
system.

The present invention can provide a radio communication
system, a radio network controller, amebile station and a down
link transmission power control method which makes it possible
to reduce control information transmitted from mobile stations
to the radio network controller, reduce traffic of up link radio
resources, and suppress the quantity of interference to the
entire radio communication system.

additional advantages and medifications will readily
occur to those skilled in the art. Therefore, the invention
in its broader aspects is not limited to the specific details
and the representative embodiment shown and described herein.
Accordingly, variousmodificationsmay bemadewithout departing
from the spirit or scope of the general inventive concept as

defined by the appended claims and their equivalents.
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1. A radio communication system in which the same
information is transmitted from a radio station to a plurality
of mobile stations with a predetermined down link transmission
power, wherein the radio station comprises:

a transmission power controller configured to control the
predetermined down link transmission power based on control

information transmitted by a part of the mobile stations

subordinated to the radio staticn.

2. A radio communication system in which the same
information is transmitted from a radio station to a plurality
of mobile stations with a predetermined down link transmission
power, wherein

the radio station comprises:

a transmission power controller configured to control the
predetermined down link transmission power based on control
information transmitted by the mobile stations. and

the mobile station comprises:

a decision unit configured to decide whether to transmit
the control information to the radio station; and

a transmitter configured to transmit the control
informationtotheradiostationbasedonaresult of thedecision
made by the decision unit, the control information being
generated according to reception quality of the same information

transmitted by the radioc station.

21




10%& ()-Q @ 10%ZbZb&' () -; EE} HH1I -J0J1J} [ <1= 103{t)<1093{& ()-!Fz

109B{3{& ()-'z 109B{& ()-!!fz 109B{3{& ()-'z 109B{& ()-!!:z 10%{m{ & () -

1J2J3JSJ KK'M MyE= 103{!'Fa 10% b b& ()- a 10%& ()- !'F2a 10%b& ()-! @a
10%bé& ()-2a 109%&' ()- 103{ 103{\ M Nl OO000OCz[ PE: 103{ 10b 10b
10b) <10%& () -! MI${ 10%gbgb& ()-!Yd${ 10%b& ()-!fd${ 10%b& ()-d$H{
10%& () - O PPPMQORM?PE: 103{ 102{ 10%& ()-)!@{ 10%~& ()-={ 10%& ()-
10%-& ()-!Fb lO@Q{&f() \b 10%-& ()-\RRSSTUUUUU} *SH= 103{ 1 10~ 10~
. A radio communication system in which the same
information is transmitted from a radio station to a plurality
of mobile stations with a predetermined down link transmission
power, wherein

the radic station comprises:

a threshold setting unit configured to set a threshold
for reception quality:

a transmitter configured to transmit the threshold for
the reception quality set by the threshold setting unit and the
same information teo the mobile stations; and

a transmission power controller configured to control the
predetermined down link transmission power based on control
information transmitted by the mobile staticns, and

the mobile station comprises:

a reception quality calculator configured to calculate
the reception quality of the same information transmitted by
the radio station;

a decision unit configured to decide whether to transmit
the control information to the radio station by comparing the
receptiongqualitycalculatedby thereceptiongualitycalculator
with the threshold for the reception quality transmitted by the
radio station; and

a transmitter configured to transmit the control

information to the radio station basedonaresult of the decision

made by the decision unit.
4. A radic communication system in which the same
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of mobile stations with a predetermined do liﬁk traggR1551on
power, wherein

the radio station comprises:

a mcbile station selector configured to select a mobile
station to which a transmission request for control information
is transmitted;

a transmission request transmitter configured to transmit
the transmission request to the mobile station selected by the
mobile station selector; and

a transmission power controller configured to control the
predetermined down link transmission power based on the control
information transmitted by the mobile station that has been
selected by the mobile station selector, and

the mobile station comprises:

a transmitter configured to transmit the control
information to the radio station based on the transmission

request transmitted by the radio statiom.

5. A transmission power contrcl method for controlling
a predetermined down link transmission power when transmitting
the same information froma radio station toapluralityofmobile
stations with the predetermined down link transmission power,
the method comprising the steps of:

deciding whether to transmit control information from the
mobile station to the radio station;

transmitting the control information from the mobile
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transmitted from the moblle stations.

6. A transmission power contrcl methed for controlling
a predetermined down link transmission power when transmitting
the same information fromaradio station toaplurality of mobile
stations with the predetermined down link transmission power,
the method comprising the steps of:

setting a threshold for reception guality in the radio
station;

transmitting the set threshold for the reception guality
and the same information from the radio station to the mobile
stations;

calculating the reception quality of the same information
transmitted from the radio station in the mobile station:

deciding whether to transmit contrel information to the
radio station in the mobile station by comparing the calculated
reception quality of the same information with the threshold
for the reception guality transmitted from the radio station;

transmitting the control information from the mobile
station to the radio station based on a result of the decision:

and

controlling the predetermined down link transmission
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a predetermined down link transmission power when transmitting
the same information froma radio station toaplurality of mobile
stations with the predetermined down link transmission power,
the method comprising the steps of:
selecting a mobile station to which a control information
transmission reqguest is transmitted in the radio station;
transmitting the transmission request from the radio
station to the selected mobile station;
transmitting the control information from the mobile
station to the radio station based on the transmission request
transmitted from the radio station; and
controlling the predetermined down link transmission

power in the radio station based on the control information

ransmitted from the mobile station.

8. A mobile station for receiving the same information
transmitted from a radio station with a predetermined down link
transmission power, the mobile station comprising:

a decision unit configured to decide whether to transmit
control information to the radio station;

a reception gquality calculator configured to calculate

reception quality of the same information transmitted by the

radio station, based on a result of the decision made by the
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information generated based on the reception quality calculated

by the reception quality calculator to the radio station.

. A mobile station for receiving the same information
transmitted from a radio station with a predetermined down link
transmission power, the mobile station comprising:

a reception gquality calculator configured to calculate
reception quality of the same information transmitted by the
radio station;

a decision unit configured to decide whether to transmit
the control information to the radio station by comparing the
receptionqualitycalculated by the receptionqualitycalculator
with a threshold for the reception guality transmitted by the
radio staticn; and

a transmitter configured to transmit the control
information to the radio station based onaresult of the decision

made by the decision unit.

10. A radio station for transmitting the same information
to aplurality of mobile stations with a predetermined down link
transmission power, the radio station comprising:

a mobile station selector configured to select a mobile
station to which a transmission request for control information

is transmitted; and

a transmission power controller configured to control the
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