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broadcast comruni cation and the nulticast comrunication. As shown in Fig.

1, the broadcast c@mmisnapplication ds dasddiupoa dnd cliaimist tive deslefit of
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BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to a radio communication
system in Wtiich the same inforrqatio,n is transmii;ted froma radio
station to a plurality of mobile si:ations , and a radio station,
amobile station, and down link transmission power control method
that are suitable for use in the radio communicatlon system.

2. Descriptio'n of the Related Art

Conventionally, as a technigue for simultaneously
transmitting the same information from a radio station such as

abasestationoraradiostationtoapluralityofmeobilestations,

there are technigues such as the broadcast communication and
the multicast communication.
| As shown in Fig. 1, the broadcast communication 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 to 112) located in areas of them {see, forlexample,
23.041 Technical realization of Cell Broadcast Service (CBS)

written by 3rd Generation Partnership Project Technical



Specification G oup Term nals, August 2000). As shown in Fig. 2, the

mul ticast conmunication is a technique for sinultaneously transmtting the
sane information fromone or a plurality of base stations (11 to 17) to
nobil e stations (101, 103, 105, 106, 108, 109 and 110) of a specific group
| ocated in areas of them (see, for exanple, 25.324 Broadcast/Milticast
Control BMC, Decenber 2000, witten by 3rd CGeneration Parth%B'% ggtpj ect
Techni cal Specification Goup Radi o Access Network, Decenber - 6 i
Furthernore, as a technique whereby the radio station controls a

predet er mi ned 8penificitiana@soup lcomipaisr, Aungudie20000verks ghavnrigdFag.
communi cati on system when the sane information is transmtted fromthe

radi o station 2etAepnditicpsy copmumdigaitdontisd snshpiqre £AE sirudEpBPATRdY
down |ink transm ssion  power, there is a technique whereby the radio

station cont ro Ean%im&rtéﬂ’& ERRi FRe dERiPImaId oy gﬁgi‘h QR ¥ F?O\Bé%‘rl?&%&i o
reception ch as_receivyved t|o (
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a radi o networ control l'er confrols a predeterm ned down |ink transm ssion
povier in the gevembeiropebo | adhteMBYNBeat GO r S Partherendbopss fgdon
requests all subordinate nobile stations to transmt control 1 nformation
(such as the rechpticeh Sppwifiggtidny@roup Raédis Auxtessedeswary, t Recenien

Apri | 2006)predeterm ned down |ink transm ssion power because a
L) e 2000

Furthermore, as a technique whereby the radio station
controls a predetermined down link transmission power in the
conventional radio communication system when the same
information is transmitlted from the radio station to aplurality
c;f mobile stations with the predetermined down link transmission
power, there is a technigue whereby the radio station controls
‘a predetermined down link transmission power based on reception
quality (such as received power, a ratio (SIR) of the same

information of the received power to interference power, and

an error bit rate of the same information) calculated by the
- mobile stations (see, for example, Japanese Patent Application
Laid-Open Publication No. 2001-292096).

In the case where a radio station such as a base station
or a radio network controller controls a predetermined down link
transmission power im the conventional radio communication
system, the radio station requests all subordinate mobile
stations to transmit control information (such as the reception

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




station is located near the radio station, the nobile station transmts
the control information to the radio station. Therefore, there is a
probl emthat control information that does not contribute to control of
the predeterm ned down [ink transm ssion power increases and the traffic
of up link radio resources increases. BRI EF SUMWARY OF THE | NVENTION I n
viewi ng of the foregoing, it is an object of the present i”i’fﬁphﬁ’ﬁod@

i provide a radi o communi cati on system which can reduce the contro
“information transmtted fromnobile stations to a radio station, reduce
the traffic of pupdétekmiret dlovesdinkesranamils sigpreesen e qpuset Bt pobi-le

interference to the entire radio conmunication system and provide a radio

station, a nobftetier dt§ dacahed nefswihei Fadie Afahiosi ohhe Wl leoftablon
net hod which can be used in the above radi o communi cation system A first

aspect of the PFeRTmtts dhen@Gogtrrd IBRAEPRLERP &° W IO FHRTAPRAt i on
systemin which the sane . information |s apsm tted froma.r.adi Lon to
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control the predeterm ned down rn ransni'ssi‘on  power based on contr ol

i nf ormati on t ransniteed AYpweR inHedsds afBDiNE tthatienss sybandinaiegot 0
the radio station. A second aspect of the present invention’s sunmarized

as a radi o corgaivGRlelsOAngyske8sl N Which the same information 3 11 April
2006 is transmtted froma radio station to a plurality of nobile stations

wth a predeterm ned down |ink transm ssion power.

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
to aradio station, reduce the traffic of up link radio 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 radio communication system.

A first aspect of the present invention is summarized as

a radio communication system 'in which the 'same information is
transmittedfromaradiostation toapluralityof mobile stations
with a predetermined down link transmission power.

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

A second aspect of the present invention is summarized

as a radio communlica_tion system in which the same information
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The radio station has a transm ssion power controller configured to
control the predeterm ned down |[ink transm ssion power based on control

iinformation transmitted by the nobile stations. The nobile station has a

decision unit configured to decide whether to transmt the control
information to the radio station, and a transnmtter configured to transmt
the control information to the radio station based on a reSﬂ'ApHizﬁdBe
deci sion made by the decision unit. The control information is generated
according to reception quality of the sanme information transmtted by the
radi o station.if\ tianshidgpdcifron 2 headiesdationy éat & gl lsihmedi retide a
radi o conmuni cation systemin which the sane information is. transmtted
froma radi o s$tdtmng gidhpleypaeiefesrinedi fevs o frangmigsson pover.
predet erm ned down |ink transm ssion power. The radio station haf
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on control infgamihen transmtted by the nobile stations. The nobile
station has a reception quality calculator configured to calculate the

reception quality ofhéh@bidessthtibnApd & a20061b60atrRIdnFl guread déelddy
the radio station, a decision unit configured to decide whether to
transmt the odethelr tionfoametitorhe control information to theradiostation,

‘and a transmitter configured to transmit the control information

to the radio station based on a result of the decision made by
the decision unit. The control information is generated
according to reception quality of the same information
transmitted by the radlo station.

A third aspect of the present invention 1s summarized as
a radio communication system in which the same information is
transmitted fromaradiostationtoapluralityof mobile stations
with a predetermined down link transmission power.

The radio station has a threshold setting unit configured

to set a threshold for reception quality, a transmitter
configured to transmit the thresheld for the reception quality
set by the threshold setting unit and the same information to
the mbbile stations, and a transmission power controllexr
: cdnfigured to control the predetermined down link transmission
power based on control information transmitted by the mobile
stations.
The mobile station has a reception quality calculator

- configured to calculate the reception quality of the same



to the radio station by conparing the reception quality calculated by the
reception quality calculator with the threshold for the reception quality
transmtted by the radio station, and a transmtter configured to transmt
the control information to the radio station based on a result of the

deci sion made by the decision unit. A fourth aspect of the present
invention is sunmarized as a radio communication systemin yhagh g@@%sane
information is transmtted froma radio station to a plurality o% nobi | e
stations with a predeterm ned down |ink transm ssion power. The radio
station has a #ABbPreatien tgRnsaissed by e gafde stalion catdechpn anit

station to which a_.transm ssiqn reguest fo confro] informatian is._ .
o ttod PP R e o e et T heE Ak e T . Bhe O S TORRE P
t hetransm ssiop request.to .the nobile statlion selecte t Il e
station sel ect g?, %g%dr a%lot rsa{:r?s rﬁogsfggncﬁlg%?i%%n %I’Teecre%ct?r%nl g@ra gg‘%'o

control the p&&ﬂ@&f&ﬁ@%ﬁgtﬂgwgbgﬁ&x&éﬂ%ﬁfEEEBuP&’K@waE@%ﬂg?ﬁg&%ﬁold

control infornat|on tr mitte t e station ti

sel ected by thegofRebel fefdAlicNgs8] £6} ranthet EBRIYCLRE HddAD HEStFon, and
transmtter configured to tranSmt "the control information to the radio
station based arcddigmitttaRS8ba5i Gird® i TrahEMNENtié efbritrdihdnFatination
station. BRI EF DESCRI PTI ON OF THE SEVERAL VIEWs OF THE DRAWNGS Fig. 1 is
a di agr am shovimdhier vaditastt addmmubased icon asrddulprifl tBeOdeateiordimaget byt he
prior art. Fig. 2 is a diagram showi ng multicast conmunication according
to the prior dfe decision unit.

A fourth aspect of the present invention is summarized

as 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.
Theradiostationhasanmbiléstationselectorconfigured
to select a mobile station to which a transmission request for
control information is transmitted, a trel.nsmission i:‘equest
transmitter configured to transmit tl}ie transmission request to
the mobilie statioﬂ 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.

_ “Themobile stationhasatransmitter configuredtotransmit
the control information to the radio station based on the

transmission request transmitted by the radio station.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

Fig. 1 is a diagram showing broadcast communication



Fig. 3 is a diagramshowi ng the entire configuration of a radio
conmmuni cati on system according to the first enbodinent. Fig. 4 is a
functional bl ock diagramof a base station and a nobile station in the
radi o comuni cati on system according to the first enbodinent. Fig. 5is a
sequence diagramillustrating an operation of a base station and a nobile
station in the radio commnication systemaccording to the {{ ASkii2006
enbodiment. Fig. 6 is a functional block diagramof a base statifon and a
nobile station in the radio communi cati on system according to the second
enbodi nent. Fiagcordingda toedbenpriodiaagtam il |l ustrating an operation of a
base station and a nobile station in the radi o communication system
according to the se€dfd énbsdendirgran ghogring Hulieppdnapmprdtiatdioyr am of
a base station and.a nmpbile station in the radi o comruni cati on system
according to 3ITEHPEdtenbBEI BT 3. 9 is a sequence diagram

il lustrating an operation , of a.base stati.on d a mobile_station.] e
radi o communi cat i on‘rﬁ'gys e 30@%?%% Sith wigg ?ﬁ?r?%ﬁ)eogpﬁ%ﬁgprﬁﬂﬁé«lﬂ%
DESCRI PTI ON Ok, : Lgur.ald | i system
according to gg%%ityggnﬁg}é%é%&g?g#%ﬂ a%ﬁdggg%?lfgifn%g%tgifg’m 6 I?L@dApri It's>2/006
Hereafter, a confi gi_diﬁt | O Ofa 2uhddhonaP BRI ailL-ahy Skl bafe s RIHAH nent
will be described with reference to drawing. Fig. 3 is a diagram show ng
the entire coahdgumediDssehtiof ddi the cadiv domdiun@Bas )y ok ePsitemt dvrdridisig

enbodi rent. As shown in Fig.
to the first embodiment.

Fig. 5 is a sequence diagram illustrating an operation

of a base station and amobile station in the radio communication
system according to the first embodiment.

Fig. 6 is a functional block diagram of a base station
and a mobile station in the radio communication system according
to the second embodiment.

Fig. 7 is a 'sequence diagram 1llustrating an operation

" of abase station and amobile station in the radio communication
system according to the second embodiment.

Fig. 8 is a functional block diagram of a base station

~and amobile station in the radio communication system according

to the third embodiment.

Fig. 9 is a sequence diagram illustrating an operation
of a base station and amobile station in the radio communication

system according to the third embodiment.

DETAILED DESCRIPTION OF THE INVENTION

<A configuration of radio communication system according to a

first embodiment of the present invention)>




|
|

3, the radio communication systemin the enbodi nent includes a radio

' network controller 20, a plurality of base stations (30a to 30d), and a

. plurality of nobile stations (40a to 40j). The radio network controller 20

transmits the same O information to a plurality of nobile stations (40a to
40j) via a plurality of base stations (30a to 30d) (for exanple, the

mul ticast communi cation or the broadband comunication). In ;{Re,peeREeENt
enbodi nent, the radio network controller 20 and the base stations (30a to
30d) are concrete exanples of a radio station. The base stations (30a to
30d) have the sane fHarsEfder. apprniispitat ionnf spad{ggammpniopfiopfEstene
sanme function. In the ensuing description, the base station 30a and the

mobi | e stat i o A&MRodingat wikh bes degcsibeg) with ke feransen douarRWIRg -

[ 1 20 ) f ' f the b R 30a. Fig._ 4
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40a in the radé
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transm ssion ppWghe %E?’f' Obdfunicathidt LaReMCLY Shed brbbAIRBhES1ASLuEEsT

Information to the e statiron 40a with a predeterm ned down |ink
transm ssi on PoN@ioc ndHbERFoHRTo10BE A, b1 a1k UF bass FHaltiomdy(30a
themobile 11 April 2006 station 40a. The transm ssion power controller 32
IS transm ssitan 3pd)er andna rplhesl icionfdfyuodd lieo stanions 640preset®i i ned
down link transm ssion power based on the control information transmtted
by the nobil e stati Bhe4oadio network controller 20 transmits the same

information to a plurality of mobile stations (40a to 40j) via

a plurality of base stations (30a to 3048) (for example, the
maulticast communication or the broadband communication). In
the present embodiment, the radio network controller 20 and the
base stations (30a to 30d) are concrete examples of a radio
station.

The bagse stations (30a to 30d4) have the same function.
The mobile stations (40a to 407j) havg ‘the same function. In
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 statlon 40a in the radio co'mmunication 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
/



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 predetermined criterion fromanong a plurality of
pi eces of control information transmtted by a plurality of nobile
stations. For exanple, the control information selected according to the
predetermned criterion is control information for orderingyggﬁﬁlﬂﬁ%
predet erm ned down |ink transm ssion power should be control so as to
beconme equal to the greatest down link transm ssion power or control

i nf or mati on fostQWiQQWQQ}-thﬁhettmamﬁmﬁhﬁiﬂmﬁpnadr donhrelbkr t Fankshi ssi on
power should be controlled so as to becone ual to the second greatest

down |ink tran%#ﬁ%ﬁﬂ%?ﬁ1ﬁ§w@PWGFo¢°§§Eﬂ%4%F qqn iguzgdpbeegorkaPLicdnt r ol
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is also SUppOSﬁﬁxtrbﬁéttﬁ@%ﬁﬁ@%é%&ﬁb@%m&nﬁ%é&hﬁﬁs% pRRLEtasdde
predeterm ned down |ink transmi ssion power based on the control

i nformati on f@h ebfieré DOdfimadtieonpcedeteed awtbrtiiny Itionk PrddetgminexD06
transm ssi on power should be controlled so as to becone the greatest down
| i nk transni ssirdhepbwe froh@monigs pisealiteot pianssiofsiwmrt yyowbn L exnatrisin er

32 _ontrols the predeterm ned down |ink transm ssion power based on
“&dtrol i nfoikFaps®ihtired by a plurality of mobile stations. For example,

the control information selected according to the predetermined
criterion is control information for ordering that the
predeterrﬁined down link transmission power should be controlled
so as to become equél to the greatest down link transmission
power or control information for ordering that the predetermined
down link transmission power should be controlled so as to become
equal to the second greatest down link transmission_power‘
For example, it is supposedthat control informationpieces

transmitted by a plurality of mobile stations are "control

information a" for ordering that the predetermined down iin]c
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 “control
information ¢" for ordering that the predetermined down link
transmission power shoﬁid beraisedby3dBm. Itisalsosupposed
that the transmission power controller 32 controls the
predetermined down link transmission power based on the control

information for ordering that the predetermined down link




"requesting for the first greatest down link transm ssion power. In the case
“where the transni ssion power controller 32 controls the predeterni ned down
link transm ssion power based on the control information for ordering that
the predetermned O down link transm ssion power should be controlled so as
to becone the second greatest down |ink transm ssion power, the
transm ssion power controller 32 controls the predeterm ned flpm} ilbbﬁﬁ
transm ssi on power based on "control information b" requesting ¥or the
second greatest down |ink transm ssion power. In the case where all control
i nformati on pi écassnisshwminavat [FhouRd peurehirglldd mybidse tot hecome bBhe
control information for ordering that the predeterm ned down |ink
transm ssi on p8Hertesblerhe CaASMiASLioN PRYASS| S BBIErcagdnttRf I er 32
may control so,as to. |l ower the Eredet erm ned down. link transm ssi%a?gower.
8ch

For exanple, i PHESHLIRUIE CORtTOH ST oF ARETRLS the RrefieFe Bl e
th t he

of the nobile stations is "control _information d" faqr ,orderi
or edet er i ned Fuh 11T PARAPEEPEDRERR G 5E (1BHEFRA BSS 1D dbm
“control infog ' ! r | r ' |

transm ssion po%jréf‘ﬁéﬁ %I&grg h%ogmgdeﬂgﬁéggé%%%swg rlq’%gnﬁ%%%ﬁ%%%m‘{’%h f"
for ordering that the phedghss e 48N tLhRkni &S H61S PoariOBoReMEL1ER0EEd be
| owered by 3dBm the transm ssion 9 11 April 2006 power controller 32

| owers the dowbrtoikst the PHaTE@TTANWEr ddyn 1dnR' Edehanigsioch power Hased as
1 dBmor 3 dBm. In the case where at |east one control information for
ordering that arhéheressdredni neciiion Eok dardasingsshah ghenpredetermined

down link transmission power should be controlled so as to become

| the second greatest down link transmission power, the
transmission power controller 32 controls the predetermined down
link transmission power based on "control information b"
requestingforthesecondgreatestdownlinktransmissionpower..
In the case where all control information pieces

transmitted by the plurality of mobile stations are control
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 ffansmission power,

For example, in the case where control information
transmitted from each of the mobile stations is “control
information 4" for ordering that the predetermined dowﬁ 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
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shoul d be raised is included in control information pieces transmtted by

nobi |l e stations, the transm ssion power controller 32 may control so as to

rai se the predeterm ned down |ink transm ssion power. For exanple, in the

i case where control information transmtted fromeach of the nobile

stations is "control information g" for ordering that the predeterm' ned
down l'ink transm ssion power should be |owered by 10 dBm @,hph(}%
information h" for ordering that the predeterm ned down |ink ansni ssi on

power should be |lowered by 5 dBm or "control information i" for ordering.

that the predePeVaFRQNigHAderi Wk loweaastie dovR bbietrensnigspen Ravedd By 3

dBm the transm ssign power_controller_ 32 ral ses the %%\é\g i nk
transm ssi on pGV\BFe‘B?te’amd}eéidé’Pé’Fﬁl ﬁ@&cbo%r (Q%TEI'P%? mor 3 dBm. The

transm ssion power c ntroller 3 ontrol { ff rraril %ﬁ:&lﬁ gg for -
ordering that the pr i G 2’6%’5% rgﬁgrﬁ:%% o piower d

(rja' sed or contgob. | nf OryRly Qﬁe Lf%tebgﬂﬁlne%r ﬁ%&h”ﬂxﬁl@ HYAdeL B ?%E}Gd
own |ink transm ssi oh power ower e I ncl u I'n contro

i nformation pigeasia tﬁ@msfefaeﬁisbxn&i)@da@biﬁ %&I@édlormfo%ﬂﬁtsaat p@écéae
predeterm ned down |ink transm ssion power based on a result of the

counting. For exaigmestdd byNRobase ¥0&fLoid) eghort fansthieeibhopbowenf or mati on

pi eces for ordering that the predeterm ned down link 10 11 April 2006 O
transm ssi on poweErrcliea 82 bayrevstcblase asidoudeiise thegmteddtermin@dndewon
pieces transmtted by nobile stations, the transnission power controller
32 rai ses the dah Uramemission power. ' ‘

For example, in the case where control information

transmitted from each of the mobile stations is “control
infomation g" for ordering that the predetermined down link
transmission power should be lowered by 10 dBm, “control
information h” for ordering that the bredetermined down link
transmission power should be lowered by 5 dBm, or "control
information i" for ordering that the predetermined down link
transmission power should be raised by 3 QBm, 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 contfoller 32 may count control
information pieces for ordering that the predetermined down link
transmissionpowershouldberaisedorcontrol 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 J.ink

10



itransnission power by a predeterm ned power (such as 1 dBmor 3 dBm) . In

the case where two or nore control information pieces for ordering that

t he predeterm ned down |ink transm ssion power should be |owered are
included in control information pieces transmtted by nobile stations, the
transm ssion power controller 32 lowers the down |ink transm ssion power
by a predeterm ned power (such as 1 dBmor 3 dBm. The rmbiheA?ﬁde(ﬁin 40a
i ncludes a transceiver 41, a decision unit 42, a reception quarity

cal cul ator 43 and a control information generator 44. The transceiver 41
recei ves the stnensmisgieat powert shoghdtbedrdisehansadacdudefiohn3ocentpnd
transmts control information to the base station _30a. The decision unit

42 i's decisi oniRER¥MFGONIRARGRRGIAARSHEYLeD Y Medvile &5ALABRS) nER®mation to

t he base station 30a. Specificallg, t%ﬁgdecision uni;h42ddecig s, to
transnit cont roFanSTHSSPR: PERCT oCPMEr LR sthtiadesoiPat 98¥Pr &6%¥ er ni ned

f h ] , h i
ol ural Tty of (HECCIE S RRPIEET G B eeedSTER R ek ConaH 1480, S,
41. Furthernorggphhe GeGiIRI 94 %%gé%h@%ﬁsgb%nﬁ%ﬂﬁm%ﬁ%%@{eé&

transnmt the confrol information ase station 30a. e reception

qual ity cal cul 08 rded-iingy FiIesEPhe PR cBE@bnYne§ Aok 1BhY t fsnBaGldnabdwigr t he

reception quality of the same 1111 April 2006 information received by the

transcei ver 4kheasadbeni@rdeslllaire fhclidedeln Somtrsadenbyrinaticegbissces uni t
42. The reception quality calculator 43 may al ways cal cul ate the reception
qual ity transmitted by mobile stations, the transmission power

éontroller 32 lowers the down link transmission power by a

predetermined power (such as 1 dBm or 3 dBm).

The mobile station 40a includes a transceiver 41, a
decision unit 42, a reception qualitycalculator 43 and a control
information generator 44.

The transceiver 41 receives the same informatioﬁ
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 control infqrmation to the base station 30a.

Specifically, ‘thé decision unit 42 decides to transmit contrd.‘l.'
information to the base station 30a at a predetermined £requency
(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 quality calculator 43 is reception quality

calculator for calculating the reception quality of the same

11
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of the same information received by the transceiver 41. For exanple, the

' reception quality is received power of the sane 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
I nformati on based on the reception quality calculated by the reception

quality cal cul ator 43. For exanple, the control inf or mat i Onlbliﬁ l.'ipilﬂf tion
for ordering that the down link transm ssion power 'should PLI &€ by 10
dBm information for ordering that the down |ink transm ssion power should

" be lowered byisfemmtipndretelvadebbethedrapsceivetptl dmspmiant ¢ Eafedtat ed

lity calculator 43 and a desired receptjon ual | X
I|nk

by the reception @g

Che |ike. In (9 tis@eqheien RadpAse Hieaticsns30R URRR ont WP FRESALWA
transm ssi on povver based n the _reception aI It | cul at e

reception qual f t°r4'§3 MR & 8’5‘%’?% %Pntg}e'r Bﬁc‘ﬁﬁgi%%q?ﬁgity
reception quali Yerd |tself t he. enb | 118! - nd §
control infor rr%'at | éansa"é'ﬁe%% olr-m%ﬁlcf o(r%%% ransm ?ttﬂéaéprq%o%eglr aé}:lléﬁL “of ?If;

radi o comuni cg ,4"9 syfeflgr&@e%&s d{]Q]nJaciit h&“fééémﬁ‘é@%vf&mo% Ees eqdher .

operations of ki ase statl station’in the radio

communi cation ﬁ%ﬁrﬂ:@tiant herdt 1S seRPUH tRObecivéd Powdestd thedriéidnce
reference to drawing. Fig. 5 is a sequence diagramillustrating the

operation of tguweradandcanmemieathion datel bfAthel sdfi@6informationt he fir st
enbodi mrent. As shown in Fig. 5, in step ila, the base station 30a
transmits the same Théorondiziodn informetiohi genenatiarndganerates control

information based on the reception quality calculated by the

reception gquality 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
ordering that the down link transmission power should be lowered
by 5 dBm, a difference between the reception quality calculated
by the reception quality calculator 43 and a desired reception
‘quality, or the like. In the case where the base station 30a
can control the down link transmission power based on the

receptionqualitycalculatedby thereception gualitycalculator

43, the control information may be the reception quality itself.
In the embodiment, the transceiver 41 and the control
information generator 44 form transmitter.-

<An operation of the radio communication system according to

the first embodiment)

Hereafter, operations of the base station and the mobile
stationin the radio communication systemin the £first embodiment
willbe describedwithreference todrawing. Fig. 5isasequence

diagram illustrating the operation of the radioc communication

12



. step IIb, the nobile station 40a receives the same 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 C control information to the
base station 30a at a predeterm ned frequency (such as once every tw ce,
or once every three tines) , when a plurality of the sane 'H‘ﬁéﬁ%?ﬁ]
pieces is transmtted by the base station 30a. Furthernore, 't nobi | e
station 40a nmay decide at random whether to transmt the control
informati on tey$hembasalst ftieh 80hodimente nobile station 40a decides to
transmt the control information to the base station 30a, the nobile
station 40a proceeds tshosmepn]Bigl {51 hin isin & 1t.atthenbage gbatiely 31%@ to
transmt the control information to the base station 30a, the

‘station 40awa|¥%ar¥§5‘i‘11%%§hlae%@b? |Jd}f°6?“aﬂ:ﬁ@nsfé?ré:r¥%f“8pﬁf&f’l%FPtjt"r"a%m tt2 by
the b t at 3 t | t 40 | { h
cention  qud v 10p- the tahaiFtatiah She ety FASHA FHECTTAGAT on

recept i on

aresult of t eGh S| t In step 14, the nobile station
40a gener at esr%gqlq: ? %gsfggrgr%r%lttlg%% %ased on the recept ion quality

calculated in step 33 skBpSiSP 9@ mdti a8 ol AbhOBe4Dde s AHISHHLS e
control 13 11-April 2006 Tnformation generated in step 14 to the base

station 30a. |gransmep éﬁhtrbhenbﬁ@ﬁnaahaid @ 3Da baeel vestibe ol rol

information fromthe nobile station 40a.
Specifically, the mobile station 40a decides to transmit the

control information to the base station 30a at a predetermined

fregquency (such as once every twice, or once every three times),
when a plurality of the same information pieées is transmitted
by the base station 30a. Furthermore, the mobile station 40a
may decide at random whether to transmit the‘ conti:ol 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 station 40awaits forthereceptionof the same information

transmitte.d by the base station 30a.

Instep 13, themobile station 40acalculates the reception
gquality of the gsame information received in step 11b, based on

a result of the decision made in step 12.

In step 14, the moblile station 40a generates control

information based on the reception guality calculated in step

13.

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

13



In step S16, the base station 30a controls down link transm ssion power
based on the control information received in step 15b. <Functions and
effects of the radi o conmunication system according to the first

' enbodi ment) According to the radio comuni cation systemin the first

enbodi nent, the nobile station 40a transmts the control information to
~the base station 30a only at the predetermned frequency. ﬂe}gg;lpgﬁ,ﬁ as
conpared with the case where control information is transnmtted every

time, it is possible to reduce control information transmtted fromthe
nmobi | e st at i onimfrrmatiamhgepgseted din 64ep0id ¥eddeebane halfidne 38R -upIPi nk
radi o resources, and suppress the quantity of interference to_the entire

radio communiTHRR éﬁbsy@l%ﬁ?s%ﬁt€6hPPd%F96ﬁlﬁ?s Fhe LA mdmhPERR FHAR

system accor di Odl t> Configurations of the base
station and tﬁggz%ﬂ:ﬂ % ieoﬁ ?10? arad| o communi cation systemin a

only points  Gifferdft SFPEnSTRG TS SR ien o FOREFRHE Moyl L&

only points

is a functi Onaéramsﬂ&%ﬁbﬁgf,ﬁﬁépfba%éaaaﬁ éﬁétécﬁf&rﬁnqnﬁomtksnsf@éé%an

t he second enbodi nent In Fig base station 30a includes a

transceiver 3%n %tTe[balISH\ ssion power controller 32, and a threshol d
setting unit 33. The nobile 14 11 April 2006 O information to the base
station 30a wReEnntheonecend el frover off thieheasidoe combron hed toom osgtschidmat ed by

the reception quality
accoxrding to the first embodiment) -

According to the radio communication system in the first

embodiment, the mobile station 40a transmits the control

inf'ormation 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 moblile station 40a to
the base station 30a, reduce the trafficofup linkradioresources,
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. Asg shown in Fig.
6, the base station 30a includes a transceiver 31, a transmission

power controller 32, and a threshold settingunit 33. The moblile

14



calculator 43 is 15 dBm (greater than 10 dBm. <An operation of the radio
conmmuni cation system according to the second enbodi nent> Qperations of the
base station and the nobile station in or less will be descri bed.
Specifically, the decision unit 42 decides to transmt the control
information to the base station 30a when the received power of the sanme

i nformation calculated by the reception quality cal cul at or ﬁf Eﬁl?ﬂ n1(10
dBmor less) . The decision unit 42 decides not to transmt ﬁ con
station 40a includes a transceiver 41, a decision unit 42, a receptlon
qual ity cal cul attatid8 40wl imcdmdesoh tnénsceiven 4lgepedatbsidd unfife 42, a
threshold setting unit 33 included in the base station 30a sets a

threshol d for FReepbieptqwHLidualdalEulsfert Aansedi y erordrdlndind@E@atache
base station 30a is transmtter for transmtting the threshold for the
reception quaPPP§T3BRTAAthe threshold setting unit 33 and the sane
Information to the bile stat n Ci. Si n u ncl u n
nobi | e station 40a %f%%hq ngﬂg&33F :§183 ¢ ‘g?&dﬁﬁyt?ﬁisgégé8P|
quality calcu 0, 4 h.t hr.esh [ qual ity
transmtted byE?% é%égéis%%ngﬁléOgsgngL% é%égﬁ% %HE %n transmt

control informationgQ %angeégv +ad 4 %&Qfagamﬁ Eﬁé%a!wrsecam%nr 868pPL50ON

quality is received power e t hresho for the received power is set
equal to 10 dBgralbsmlil tARY Ebr%@&uérﬂﬁtﬁﬁfg @heOFAYELEGTd FoIs thlecfebept Dén
second enbodinent will be described with reference to drawing. Fig. 7 is a
sequence quality set by the threshold setting unit 33 and the same

information to 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 threshold for the reception guality
transmitted by the base station 30a and decides whether to
transmit contrel information to the base station 30a.

The case.where the reception quality is received power

* and the threshold for‘the received power is set equal 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 gsame information calculated
by the reception quality calculator 43 is 5 dBm (10 dBm ox 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

15



diagramillustrating the operation of the radio comunication systemin
the second enbodi nent. As shown in Fig. 7, in step 21, the base station 30a
sets a threshold for the reception quality. In step 22a, the base station
30a transmts the threshold for the reception quality set in step 21 and
the sane information to the nobile station 40a. In step 22b, the nobile
station 40a receives the threshold for the reception quali t]él ‘gnd # sanme
informati on fromthe base station 30a. In step 23, the nobil EH 40a
calculates the reception quality of the sane information received in step
'22b. I n step 24hetisdinlciomeustabi bon 46es o iige shahsde bend tembddiaesiti will
control information to the base station 30a by conparing the threshold for
the reception Bealesoribedewiel Tefananre22h dmvwingheFigeeptiom gagrengeof
the same inforpation calculated in step 23, The case where the reception
quality is rec@%@%’éﬁ%&%PStéﬁHi’B%éﬂl%PB%H%HPI?&f the ralq ¢eamEBRhERTT eNset
equal to 10 dBm or les be descr‘{1 ed |n bel ow. Specifically, the

nmobi | e stati of IFP dé‘csc&?s SEGOPRARTRPEH PSR control information to the
b t at 30a wh h f
e Aot nt opep &3,bRE SEERYS POURTe lp LIS ORIBAGL SLMRIAER00 saty

cal cul ated at step

deci des not t o, tiARSHLh gt @grcgﬂgrgécéﬁlé ABRiaQAtlQ the base station 30a

when the received power of the sane i1nformation”calculated at step S23 is

15 dBm (greater thamnldrekf224, ANd ba2d@@adBoh.30d trEhsmiBhidIR shidswsundOa

decides to transmt the control
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 40a calculates the réception
guality of the same information received in Istep 22b.

In step 24, the mobile station 40a decides whether to
transmit control information to the base station 30a by comparing
the threshold for the reception quality receiveq 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 egual 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 S23 is 5 @Bm (10 dBm oxr 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 $23 is 15 dBm (greater than 10
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information to the base station 30a, the nobile station 40a proceeds to
step 25. If the nobile station 40a decides not to transmt the control
information to the base station 30a, the nobile station 40 awaits for the
reception of the same information and the threshold for the reception
quality transmtted by the base station 30a. In step 25, the nobile
station 40a generates control information based on the receﬂi‘hopﬂg@ﬁ ity
of the same information calculated in step 23. In step 26a, ) e
station 40a transmits the control information generated in step 25 to the
base station 3@8m)ln step 26b, the base station 30a receives the control
information fromthe nobile station 40a. In step 27, the base station 30a
controls down |ink ¥ &hematsilenspatien kasciepiiashsodaimnseiit Hin cantred
received in st_e§026b <Functions and effects_of the radi o communi cation

system accor diRgPTBR IR s dhe ORsedERBRESn ARy dFhR) P ithfe SERGRER 404

I cati t th d h t ' ' '
ol tranan (1 cRHGSRIR LohAERP e | B SUnRoRRen ¢HECIULAR STETER FEy %?' the

sare 1 nf or at Lo Gal ek edo P oA 81 B0 11 %gaeh@éa Geaed chle

threshol d for e reception qua rerore; | pOSSI

control inforrmaﬁﬂrag é&%ﬂ%?&@ﬁig%k*ﬁeﬁf@@gﬁoﬂ@ét éﬁéihfomgtbaﬁe

station 30a, reduce the traffic 17 Apri 6 of u radi o
resources, andariliRRECSISrdd1o ALY e Qfacebﬂi@ﬁfcﬁfa@lﬁ:% t@aﬁé‘tﬁi@lﬂid b9 £REi O
communi cati on system

base station 30a.

In step 25, the mobile station 40a generates control

information based on the reception quality of the same

information calculated in step 23.

In step 26a, the mobile station 40a transmits the control
information generated in step 25 to the base station 3Ca. In
step 26b, the base station 30a receives the control information

from the mobile station 40a.

In step 27, the base station 30a controls dows link

transmission power based on the control information received

in step 26bh.

<Functions and effects of the radio communication system
according to the second embodiment)

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

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

17




[ <A configuration of the radio conmuni cation systemaccording to a third

. enbodi nent > First, configurations of the base station and the nobile

- station in the radi o comuni cati on systemin a third enbodinent wll 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 nent. Hereaf
ter, only points different from the first enbodi nent and thflﬁ ﬁpﬂg{?
enbodi mrent will be described. As shown in Fig. 8, the base
i ncludes a transceiver 31, a transm ssion power controller 32, and a
mobi | e stati arf sel @dnar rédio Thesomhidse stnal iSuppPFessi bt iaan ity rafiscei ver
41, a reception quality calculator 43 and a control information generator
44. The nobi | dngeafesanse| bet the Fnisdeqpdig ﬁQE‘F‘PBl%E%‘P’bnSY%f%l ch a
control information _transnission request is 1.tted %r om anong nobil e
st ati ons(40at d@o@?é‘ﬁb@ﬁ‘ﬁ?ﬁ%‘?%&f thet ﬁ%db%s@“g‘l 6}5 i@ﬁasysr & T Tt %t i on

selector 34 s ecti emé bile station or selects a npbile station
at random 1In H%ﬁfingm lon, it is supposed that the nobile

station sel ector 34, Eggts%lo%%g_ﬁgfng?? ,qptglJ Enatifdd LB+ 4P%0n a‘ﬁtaetﬁéq,mqé/er

31 is . transm ssion request tra er for transmtting a control

i nformation t%%a%%ﬁa:pehé SRR B cdrBnur G TR éﬁs SdrRlina tAfaa slradiaterdty the

nobi |l e station sel ector <An operation of the radi o conmunication system

according to %&lilbé\pdéécﬁﬂ%i @iithe relfei-dneabedi aeaking. 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 controllerx 32, and amobile
station selectorx 34. The mobile station 40a includes a
transceiver 41, a reception quality calculato'r 43 and a control
information generator 44.
The mobile station selector 34 selects a mobile station

to which a control 1nformat:|.on transmission request is

transmitted, £from among mobile stations {(40ato40¢) subordinated

to the base station 30a. Themobile station selector 34 selects
a specific mobile station or selects amobile station at random.
In the ensuing description, it is supposed that the mobile
station selector 34 has selected the meobile station 40a.
The transceiver 31 1s transmission request transmitter
for transmitting a control information transmission request to
the mobile station 40a selected by the mobile station selector

34.

<An operation of the radio communication system according to
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Operations of the base station and the nobile station in the radio

comuni cation systemin the third enbodinment will be described with
reference to drawing. Fig. 9 is a sequence diagram illustrating the
operation of the radi o conmunication system in the third enbodi ment. As
shown in Fig. 9, in step 31, the base station 30a selects a nobile station
to which a control information transm ssion request isS tranﬁn‘jf\é{ti?gﬁogrom
anong nobile stations (40a to 40c) subordinated to the base s I on 30a.
In step 32a, the base station 30a transmits a control information

transm ssi on reReetliitd drvedimente station 40a. In step 32b, the nobile
station 40a receives the control information transm ssion request fromthe
base station. |nstepmatibesnpbithe base isdatdda gud cheanebildetagdept inn
quality of the control information transm ssion request received in step
32b. In step 3Bhe gpdigppmrainsication gyatefedsr bhedhdght empodingnl Wali dpe

based on the receptjon quality calculated in step 33. In step 35a, the
mobi | & St at | orfeRAF HIEHEA e AGRENEHG Fav T or FAS: S} SfoPRTaenar THadrap 34
to the base station 30a. | ste 5b, the _base station 30Qa_receives the
control it or k1 AFEat B Fhe Sration o SRE Aadlq Gotpupioat TFR S Fiken
station 30a c Lal s ' . sm ssi on power based on the control

i nf'ormation rglg%eit\?leeqtﬂ?}_r%ﬁs%ﬂg%g%%é&qg 11 April 2006 <Functions and effects
of the radio comunpgaiicdn £¥PI§M9, in step 31, the base station 30a selects

a mobile station to which a control information transmission

request is transmitted, from among mobile stations (40a to 40c)

subordinated to the base station 30a.

In step ‘32a, the base station 30a transmits a control
infomation transmission request to the mobile station 40a. In
step 32b, themobile station 40a receives the controi information
transmission request from the base station.

Instep 33, the mobiie station 40acalculates the reception
qualityof the control informafidn transmission request received
in step 32b.

In gstep 34, the mobile station 40a generates control

information based on the reception quality calculated 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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~according to the third enbodi nent> According to the radi o comunication
systemin the third enbodinents, only a specific nobile station selected
by the base station 30a or a nobile 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 transmtted from
the nobile stations to the base station 30a, reduce the tra{f;&c gi%ﬁitp i nk
radi o resources, and suppress the quantity of interference PH ire
radio comuni cation system The present invention can provide a radio
conmuni cati on <pys¢EdnsA dmallied feeitwobl ehat radierconmmurmkidtd ot aystamand a
down link transm ssion power control nethod which nmakes it possible to
reduce control acodéodirg iton thearkduiirtt edbédomemtobi | e stations to the radio
network controller, reduce traffic of up link radio' resources, and,
suppress the quanti tAccerdingetd dhentedie copaungadtien sy tenc dihhe Eairén

system Additional_ advantages and nodifications wll readil ocgur_to
those skilled $PPedeents . Fhby arspecifigdqbitenttanion ﬁe?th%ﬁiS’X BREect s

' t limted to th i fi i d_t tati ' t

Shown and deacHTEAP DB, i © REEOHaI T BT STESRth FROBPRTG T, 88 e
i t hout d t . f t | 4Fd f [ |

concept a5 el REs by R s OB PR AAmat A EE) Pl MAKECLEAG g

April 2006 WHAhd S SLAFMED-d S t11 s/ d A L QBTREMEEE IR t363! ENEbAmabi & t he
same information is transmtted froma radio station to a plurality
transmitted from the mobile stations to the base station 30a,

reduce the traffic of up link radio resources, and suppress the

guantity of interference to the entire radio communication
system.

The present invention can provide a radio communication
system, a radio network controller, a mobile station and a down
link transmission power control method wﬁich 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 gquantity of interference to the

entire radio communication system.

Additional advantages and modifications will readily
| 6ccur 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 bemade without departing

from the spirit or scope of the general inventive concept as

defined by the appended claims and their equivalents.
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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 the nobile stations, and the nobile
station conprises: a decision unit configured to decide randomy whether to
transmt the control information to the radio station w thouhAﬂ?ﬁQ@%
reception quality of the same information; and a transmtter cohiigured to
transmt the control information to the radio station based on a result of
the deci sSTHIT ARdELHIMER HEdeci sion unit, the control information being
generated according to reception quality of the sanme infornmation
transmtted by the radio station. 2. A radi o conmuni cation systemin which
the same information is transmtted froma radio station to a plurality

of robile stati ofisT#ith RpreHEREoR ABECALWE MRARDt ¥R $AMEsi on  power,
wherein 21 11 ril 2006 the radio station conprises: a nobile station

sel ect or THEMGLE Y S tSeneRitt@hdbPre® 4P SR FEITUSA § PHURHIICH a

transm ssi on request for control information is transmtted, a

transm sstfoMoPédestatiransii th & PesAtFYIHEGdt 80P adtf FreRF 1% 8Rsni ssi on
request to the nobile station selected by the nobile station selector; and
a transniR¥iesn PoWet "control | er configured to control the

the radic station comprises:

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

the mobile station comprises:

a decision unit configured to decide randomly whether to
transmit the control information to the radio station without
using reception quality of the same information; and

a transmitter configured to transmit the control information
to the radio station based on a result of the decision made by
the decision unit, the control information being generated
according to reception quality of the same information

transmitted by the radio station.

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

power, wherein
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predet erm ned down |ink transm ssion power based on the control
information transmtted by the nobile station that has been selected by
the nobile station selector, and the nobile station conprises: a
transmtter configured to transmt the control information to the radio
station based on the transm ssion request transmtted by the radio
station. 3. A transm ssion power control nethod for control Ii' n% Al12006
predet erm ned down |ink transm ssion power when transmitting ]t BT &ane
information froma radio station to a plurality of nobile stations with

t he predet efhEnEldowraripk TF@ASALS5i on power, the nmethod conprising the
steps of: deciding randomy whether to transmt control information from
the nobil e $tBPPHIF tSFaLhen repdicstor at? Wi dHireRote ndiesy 2redp®i on quality of
the same information; transmitting the control information fromthe nobile
station t¢HRE FAUIFIst &4Pi O BaSed P 680 FedHeTthdodet?RH R, the 22 11
April 2006 control information generated according to reception quality of
t he same IHRSPARLPBN FEARA T from the radio station; and controlling
the predeterm ned down |ink transm ssion power in the radio station based
on the cont FoF i HTSFRPT off F4ehs AF 1Y LirrofP R HeURSHi Fo Staasidhstha. A
transm ssi on power control nethod for controlling a predeterm ned down
link trarfsmPSet 57 PoiERRABNTT rAAsAPPHHh G eRéon st StRfoPYreti®n from a
radio station to a plurality of nobile stations with the predeterm ned
down Iinli“qbrl&ﬁsﬁ’i%%liodhsﬁ&)%‘%{?” #Re et hod conprising the steps of:

a transmission power controller configured to contrcel the
predetermined down link transmission power based oan 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 station.

3. A transmission power control method for contrelling a
predétermined down link transmission power when transmitting.the
same information from a radio station to a plurality of mobile
stations with the predetermined down link transmission power,
the method comprising the steps of:

deciding randomly whether to transmit control information
from the mobile station to the radio station without using
reception quality of the same information;

transmitting the control information from the mobile station

to the radio station based on a result of the decision, the
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selecting a nobile station randomy to -which a control information

transm ssion request is transmtted in the radio station; transmtting the

transm ssion request fromthe radio station to the selected nobile
station; transmtting the control information fromthe nobile station to
the radi o station based on the transm ssion request transmtted fromthe
radi o station; and controlling the predeterm ned down |ink t{fﬂgpﬂ 5&1(}%
power in the radio station based on the control information transmtted
fromthe nobile station. 5. A nobile station for receiving the sane

i nf or mat | BN LTOLanR R TMeEd o r GRS atadi ecerztingnt o xereptpradetalrifivneéd down
link transm ssion power, the nobile station conprising: 23 11 April 2006
a deci si dPrufERechhfIFacean t oradegiigeetd ahgonite wrrdite stebierarmdi t contr ol
information to the radio station w thout usin reception quality of the
same i nf or nEPRBFPLldPEetptRGEcGaETI S careul Btortresati firdd PPEeEat Ul at e
reception quality of the sane information transmtted by the radio
station, Basé&dion Hatdsnl PaHtd (e tHR TS G IndBECBIAtRE CHRRIS 6/ Uni t; and
a transmtter configured to transmt the control information generated
based on %478 tBepiidR §6afiF -cal cul ated by the reception quality
calculator to the radio station. 6. Aradio station for transmtting the
sanme information to a plurality of nobile stations with a predeterm ned

down link transm ssion power, the radio station conpri si ng:,
4, A transmission power contreol method for controlling a

‘predetermined down link ftransmission power when transmitting the
same information from a radio station to a plurality of mobile
stations with the predetermined down link transmission power,
the method comprising the steps of:

selecting a mobile station randomly to which a control
information transmission request 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 radic station based on.the control information transmitted

' from the mobile station.

5. A mobile station for receiving the same information
transmitted from a radio station with a predetermined down link

transmission power, the mobile station comprising:
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a nmobile station selector configured to select a nobile station randomy
to which a transm ssion request for control information is transmtted;
and a transm ssion power controller configured to control the

predet erm ned down |ink transm ssion power based on the control
information transmtted by the nobile station that has been selected by

the nobile station sel ector. 11 April 2006

a decision unit configured to decide randomly whether to
transmit control information to the radic station without using
reception guality of the same information;

a reception quality calculator configured to calculate
reception quality of the same information transmitted by the
radio station, baéed on a result of the decision made by the
decision unit; and

a transmitter configured to transmit the control information
generated based on the reception quality calculated by the

reception quality calculator to the radio station.

6. A radio station for transmitting the same information
to a plurality of mobile stations with a predetermiﬁed down link
transmission power, the radio station comprising:

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