23 JANUARY 2006 -1 DESCRI PTION TITLE OF THE | NVENTI ON RADI O COMMUNI CATI ON
SYSTEM  COVMUNI CATI ON TERM NAL DEVI CE, BASE STATI ON APRSRMRIG2000ND METHOD
OF CONTROLLI NG TRANSM SSI ON  PONER TECHNI CAL FI ELD The present invention
relates generally to transm ssion power control in a radio comunication
system adapted for the Code Division Miltipt b Access (CDVA) net hod
(hereinafter referred to nerely as a "CDVA radi o conmuni cati on systent),
and nore particularly to a nethod and r or controlling the
transm ssion power in which a nobile DE?’%@#"EQE‘S a code seguence assi gned
separately for TEChENOER iTHBI AINVERASENSSI on group to provide a base
station of its transm ssiongpGyEs €e D{(?I%Icﬁ%ci'fﬁ@tsiif%’ltﬂ? CDMA radi o

comuni cati on system adapted for nul ol nt "transm ssi oh where the base
station transmi tGOMNMENILRTL EOYNAERMINAY REBYIECE of BARBLISTARE AN ons.

BACKGROUND ART Asp kaRWr M deAdp iMEFH6DCOVA ¢ @it R0 ra0NiE NiTRaiN SF 1 SYSEEm
itis indispensabl eto perform the transm ssion power control (especially in
uplinks) in or d&rPWBRr educe interference. In a conventional CDMA radio
conmmruni cation system the nobile station determ nes whether to request the
base station to] or ease the transm ssion power on the basis of
recei ving qualit RN ITAL KT ELT the base station, and then transmts a
transm ssi on power control ThigrareseprtedaNéngiam inetadss reeuest loky a

to transmission power control in a radio

communication system adapted for the Code Division
Multiple Access (CDMA) method (hereinafter referred
to merely as a "CDMA radio communication system"),
and more particularly to a method and apparatus for
controlling the transmission power in which a mobile
station uses a code sequence assigned separately for
each multi-point transmission group to provide a
base station of its transmission power control

request in the CDMA radio communication system

adapted for multi-point transmission where the base
station transmits the same signal to a-plurality of

mobile stations.

BACKGROUND ART
As known widely, in the CDMA radio

communication system, it is indispensable to perform
the transmission power control (especially in
uplinks) in order to reduce interference.

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

An example of such processing is shown in



decrease request to the base station. An exanple of such processing is shown
in 23 JANUARY 2006 -2 FIG 1. Each nobile station determ newasetder the
receiving quality is good or not by conparing it with a predeterm ned
threshold, and then transmts the transm ssion power control signal
representing the decrease request when the r#&ceiving quality exceeds the
threshold, while it transmts one that represents the increase request when
t he receiving %Bt;allty is | ower. The base station, which receives such

transni ssion po ont r B2 & ghaP L LeortrdF § ob £ 4 HR ResSivEhe pBReT Wsd for
t he sending rmblrlee:estzamcpmmlihgtlsr@@sm 53|mtpw/eiorﬁpatrrm{g sigralthin

accoydance_ Wi t hat %er% %q:eearsntlalgr r]?%;%f}ﬁr ecguegt q t | s, e srrﬁ%nt ecql in the
recei ved signal.” IFn € conven | ona rati 0 cormum cati'on system a
spreadi ng code itg assingsed o separate|oo i br odash grobl | eeptrats omt iFg teb@nrpl e,

in the exanple g Qé’&f‘eb@e':!r@q]ue%g@ﬁ‘%% E%%”%’@ééf@'mg{ E}G‘f'\n'PPt {€e 2R éz'cgsn code

are spread by Co whi ones from Mbile Stati are sprea

#2. In such casé%e?bré%‘eﬁbhiﬂaté’@p%@adltngtréaéé‘%%s a88iegridya for each

nobi | e station, r&y89aerA itye AiRRG dd1ee SPEGAM Y #REAS theC aE@se WRak g and
the interference i c ases_in t he uplink when the nunber of the nobile

stations increaSé&d yhé‘rﬁ:e °Ffi& number of the spreading codes required
i ncreases. DI SCLOSURE OF THEhleNVENTEON dtisnan wibj ebt rafc¢ heepr esenh

invention to p%‘}vdr@ﬁmfi@%' h?@waé‘xd 8BRA A 1S st £LPNT Bl NG1 st Ne: s
transm ssi on power that S
transm1s51on power used for the sending mobile

station of that transmission power control signal
in accordance with the increase or decrease request
that is represented in the received signal.

In the conventional CDMA radio
communication system, a spreading code is assigned
separately for each mobile station. For example,
in the example shown in FIG.1l, signals transmitted
from Mobile Station #1 are spread by Code #1, while
ones from Mobile Station #2 are spread by Code #2.

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

increases.

DISCLOSURE OF THE INVENTION

It is an object of the present invention

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

Here, multi-point transmission means a

transmissionmethod for transmitting the same signal



above-nenti oned probl em when the CDVA radi o conmunication system perforns
multi-point transm ssion. Here, nulti-point transm sSROIMNIEERIS2086

transm ssion nmethod for transmtting the sane signal 23 JANUARY 2006 3 from
a single base station to a plurality of the nobile stations at a tinme, and
is considered to be enployed in, for exanpled-a nulticast information
distribution service that has recently becone widely watched. The above
object is achieved by a radio comunication system conprising base stations
and nobile stati®Pd whetenghe hBeestdtd ohohs ble PduLsel i ¥mafll ERepoi nt
tr g_nlsm' ssion forméusau@ﬁstﬁé@hgontsggll@airEtsin@nalaﬁ@ 1bgcglﬂﬁaﬁkﬁwrt¢ hee

nobil e stations, erein fhe ile station targeted for .t nmul ti-point
transni ssi on prcﬁf?%@?yter?g b’éseg%srt R FBRBAS h ?hg‘%ielnrclr‘égéé d'rng%ﬁfné‘&s’e n
request of the disngrdsst bonposer ilme tohants ats reg-ext t hgtb e tpaeswiitdd hy a
pr edet er m ned si“gg@LPte%.t he base station. Here, the above-nentioned

predeterm ned signal may be an arbitrary bit sequence, for exanple. O her
obj ects, features, and advafiheyexbogfe tHe] pEEsdm a phémvicsh ki eaelrad dat ed

in the follow ng,dgahaliled: desCld M Lo WdnbF €E8TRN0GSakR hea + RERQMRAN: ed
figures. BRI EF DESCRILPTI ON OF THE DRAW NGS Fi geé iI's a dl,aglra,m show ng a

state of the cHRRAtCort2EIRSiERFER rPasm rotatECR 21§ saRl&chkfmati ¢
of a base stati gerfeocar dindttie po intst reirboadi seritorof fble tprasemt tting
I nvention; the same signal to the plurality of the mobile
stations, wherein the mobile station targeted for
the multi-point transmission provides the base
station with the increase or decrease request of the
transmission power by transmitting or not
transmitting a predetermined signal to the base
station.

Here, the above-mentioned predetermined
signal may be an arbitrary bit sequence, for example.

Other objects, ﬁeatures, and advantages
of the present invention are elucidated in the
following detailed descriptionwith reference to the

accompanied figures.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig.1l is a diagram showing a state of the

conventional transmission power control;

Fig.2 is a schematic of a base station
accordiﬁg to a first embodiment of the present
invention;

Fig.3 is a schematic of a mobile station
according to the first embodiment of the present
invention;

Fg.4 is a diagram showing a state of
transmission power control according to the first
embodiment of the present invention;

Fig.5 is a schematic of a base station

according to a second embodiment of the present



Fig.3.is a schematic of a nobile station according to the first enbodi nent
of the present invention; Fg.4 is a diagram show ng az2sriaNeARY 2006

transm ssi on power control according to the first enbodinment of the present
invention; Fig.Sis a schematic of a base station according to a second
enbodi ment of the present 23 JANUARY 2006 -4-#nvention; Fig.6 is a schenatic
of a nobile station according to the second enbodi nent of the present
invention; Fig.7 is a diagramshow ng a state of transm ssion power control
according to thelBéeditdo®nbodi nent of the present invention; Fig.8 is a

schematic of a nobile statiagngasc@sdang chemathid ¢ erbedivent ek adtheon
present invention; Fiﬁ!gl' 9is a shchemat ic of a base statia accor di neg to the
third enbodi ment® 9f £ 1 e5@nttR S nYBREINGH: SEPG IR F R aodcHdhat PE et

correlation detectengipait of the base station according to the third

enbodi nent of the present ir%vj%thgo s H gd};lé}rsarg gih%gvri sgovgtnagtgno%xarrpl e
of the relationship between code sequences an arounts of control of
the transm ssi ork panemi % §o R2pioy & d¢ agitan ls ook Ag ddm @ xept keok e adred

amount of contrQprsayated Hrom e Mphidfe statindenPebangi ng to the _
mul ti-point transm ssion group; gl 13 is a schematic of a nobile station

according to a fourth embodifneht 8 of St ReSFPEME1C Afert FGPLle station
according to a third embodiment of the present

invention;

Fig.9 is a schematic of a base station
according to the third embodiment of the present
invention;

Fig.10 is a schematic of a correlation
detecting part of the base station according to the
third embodiment of the present invention;

Fig.1l1] is a diagram showing an example of
the relationship between PN code seguences and
amounts of control of the transmission power;

Fig.1l2 is a diagram showing an example of
the amount of control requested froma mobile station
belonging to the multi-point transmission group;

Fig.1l3 is a schematic of a mobile station
according to a fourth embodiment of the present
invention;

Fig.1l4 is a schematic of a mobile station
according to a fifth embodiment of the present
invention;

Fig.1l5 is a schematic of a correlation
detecting part of a base station according to the
fifth embodiment of the present invention;

Fig.1l6 is a flowchart showing a flow of
a correlation detecting process according to the
sixth embodiment of the present invention; and

Fig.1l7 is a flowchart showing a flow of
a correlation detecting process according to the

seventh embodiment of the present invention.



Fig. 14 is a schematic of a nobile station according to a fifth enbodi nent
of the present invention; Fig.1l5 is a schematic of a gxyaNlsaRY e detecting
part of a base station according to the fifth enbodi nent of the present
invention; Fig.16 is a flowhart showing a flow of a correlation detecting
process according to the sixth enbodi nent ot5the present invention; and
Fig.17 is a flowhart showing a flow of a correlation detecting process
according to the seventh enbodi nent of the present invention. 23 JANUARY
2006 -5 PREFERRED EMBODI MENTS FOR CARRYI NG OQUT THE | NVENTI ON The

embodi nents of thep PEESENY HMYEDEMINPE & CRTHRREY NMieh BTN afikef N WENT ToN
reference to th

transm ssi on power accordi ngt® ¥MecAdiiMRneabedi FBft PrESehe pRESETion
invention i s novs geseldddesli peldh hd& £Eeneitee O wHi S . 2elflrirdgbed td Nchbi S
enbodi nent, the sgreadin . code asslgned separately for each nulti-point
transni ssi on grdtp P@Fﬁggglﬁg HeA ¥ FBGTest signal transmitted from the
nobile station to the base tatmemhiadt fiert remshiredildmgowdre control, and

the increase or 9@&5@%%&8@@%; 59%@{1&@ tgytﬁéfﬂslf@&té o8 ¥t
transmtting the request signal. First, the configuration and operation of
the nobile stati®vh BhE theebasd skRYE&HT iRRoig MPvWt deskisl kaBodiifeht are

described with rnefpeeried oto FF 0§52 22RM b ufhd42 i 3t B isEhammb He mfnt he

multi-point transmtting base station in fhe gDNA r adi ni ion
systenPaccordimﬁ%% SEi eaging code assigne sepaggé%ffnggr %%cg

multi-point transmission group is used as the
request signal transmitted from the mobile station
to the base station in the transmission power control,
and the increase or decrease request is identified
by transmitting or not transmitting the request
signal.

First, the configuration and operationof
the mobile station and the base station according
to this embodiment are described with reference to
Figs.2 and 3. Fig.2 is the schematic of the
multi-point transmitting base station in the CDMA
radio communication system according to this
embodiment, and Fig;3 is the schematic of the mobile
station targeted for the multi-point transmission
in the CDMA radio communication system according to
this embodiment. In both figures, only portions
that are necessary for illustrating the present
invention are outlined, and showing and detailing
known configurations or functions are omitted.

In the base station 200, a multi-point
transmitted signal is input from a signal input
terminal 201 and modulated at a mecdulating part 202.
This modulation is a so-called narrow-band
modulation such as QPSK and 16QAM. A modulated
signal to be transmitted, of which the transmission
power is controlled by a variable transmission power

amplifier 203, is then transmitted via an antenna



enbodi nent, and Fig.3 is the schematic of the nobile station targeted for
the multi-point transmssion in the CDVA radi 0 cCOMMUN2TEANIARYI06 €M
according to this enbodinent. In both figures, only portions that are
necessary for illustrating the present invention are outlined, and show ng
and detailing known configurations or functi®ns are onitted. In the base
station 200, a nulti-point transmtted signal is input froma signal input

termnal 201 an dul ated at, a_mpdul ati pg, part 202.. .This nodul ati is a
so-cal | ed narr o%—dggnﬁon%gﬁ aDt]i‘bﬁggu‘c a%PQggkga?ntd e BAN S E%HbPé‘Fe%nO i gnal
to be transmtted ohewnwchtihkpdimhshirsstomispgdwer a$ contiokl.edThye a

vari abl e transm%ggglg%\_/%{%aigﬁovg%kgrco%(]gr?isbt}pe@?grQ,rgtslrggl%?rq via an

antenna 23 JANUA ) -6 plurality -of target nobile stations
300 of the nul tirpobAl ITb@BNPLI @A amml ifaer 3 disarsnt Egirowe hoaer

control by the vgfjiabk@q ty@namisst Op -RASE i 8RR T4 BAnd@3 4 i par iyyed as
directed by a Iater-megtl,oned transEn §S| on power controlling part 207. In
each robile statGiYht306,14He PAAT i ¢Bdi'nt transmitted signal fromthe base

station 200, which is receilvedkdbyhamani tana t30dions 3 adepoduleat ed by a

denodul ati ng part 2, .and en t. 0. a_signal oqutput, tern pal .303 and
a receiving qué‘]ulfglm?énslur%i{nr{grap%r#llggéf&ﬁ?l o ufﬁf’é“dkgieg%%ﬁfa %?a iCh the
recei ving quality00s whdsiretisby eheiveceilvy ngn quatenpaneddlri ag part 304,

i's then deternm npdyowhathelqt 8y ePr @sRRld I NEth REY §388£01 (deCr 2a8e ¢ H equest
of the transm ssion power to the base station by _cogrEar3|0n3g the result of

such measurementCUipPRtato @ signal output termin and a
receiving gquality measuring part 304.

A demodulated signal, of which the
receiving quality is measured by the receiving
quality measuring part 304, is then determined
whether to represent the increase or decrease
request of the transmission power to the base station
by comparing the result of such measurement with a
predetermined_threshold.

Here, the receiving quality may be
determined using any parameters. For example,
receiving power, carrier power to noise power ratio
(C/N), signal power to noise power ratio (S/N),
carrier power to sum of interference power and noise
power (C/{(I+N)), signal power to sum of interference
power and noise power (S/(I+N)), bit error rate (BER),
likelihood obtained in error correction decoding, .
and any combination of these may be used.

The receiving quality measuring part 304
outputs a transmission power control signal
representing the increase or decrease request to a
switch 305 on the basis of the above determination.
The switch 305 is closed when the transmission power
control signal input represents the increase request,
while it is opened when it represents the decrease
request.

A code generating part 306 keeps



predeterm ned threshold. Here, the receiving quality nmay be determ ned

usi ng any paraneters. For exanple, receiving power, C2JANTARXO2006 t O noi se
power ratio (C/' N), signal power to noise power ratio (SIN), carrier power
to sumof interference power and noise power (C/ (I+N)), signal power to sum
of interference power and noise power (S/ (t#N) , bit error rate (BER)

| i kel i hood obtained in error correction decoding, and any conbi nation of

t hese may be used. The r.eceivi ngq q(lz.{ual [ EP/ measuri ng i)art 304 outputs a
transmi ssi on poEiPeBAMIIY sf gl If EFTEEERE Aing AR BnEPSRs e BRUSRT Rase
request to a swlhehe3dxeon dhkybaben ah e e abome sdealet P ovaé oo n thel

swtch 305 is clos r 1.SShan rL_congr si.gn I,
represents the isnlcsgg\sﬂg%%%%ggt%,n@ff\ﬂbl gh%t f@@%sgnseeq %\ﬁgrl‘lleisttgr%%)résgﬁ{% t he
decrease requesto wheodw igenerf Png Y tb BOE ekeaps i 28 dJ ANIAERYS 2906 nC7e

generating a predeten@inned; 8504 & S0 SBENER + i ipepaiar &30 PNl ypwhen the
transm ssi on power cont r.ol S|gnal representing the I nCrease request 1S
input to the svitehP3658° YHe™prEdhiet RPNED CStR SRR 1% th&ncqRput to
the nodul ati ng pasdqudfée Heligr itdeapeadaied Nsegt 54 08lle ke saguence i s
t he code sequenceléhgt i.sngs%i %{lned separ at el¥ for aeaﬁh rrrlul tiEBOi nt .
transm ssi on grSUb hdPlente AT 50ni queg 8Ythe 6 011511 " The é’cherf
si gnal, which isithgueprtedeteemgreaupi.ngl e code sequence and is input to
the nodul ating part 307, i squ@%,_gg,S@ngin%q Ctpansyy tigdeh the base
station 200 via the antenna 301. This nodulfation 1s also narrow band
predetermined single code sequence and is input to
the modulating part 307, 1is moderated, and then
transmitted to the base station 200 via the antenna
301l. This modulation is also narrow-band
modulation.

An example of the request signal is shown
in Fig.4. Fg.4 is based on the same transmission
path condition as one shown in Fig.l1l. As shown, in
each mobile station, the request signal is
transmitted only when the receiving quality is lower
than the predetermined threshold and hence the
mobile station requests the base station to increase
the transmission power.

On the other hand, in the base station 200,
the request signal in the transmission power control
from the multi-point transmission target mobile
station 300, which is received by the antenna 204,
is demodulated by a demodulation part 205 and is
output to a request signal detecting part 206.

The request signal detecting part 206
compares a value of the received electric power of
the demodulated signal with a predetermined
threshold. Since the request signal from the
multi-point transmission target mobile station 300
is, as described above, transmitted to the base
station only when the mobile station requests to

increase the transmission power, it is determined



nmodul ati on. An exanple of the request signal is shown in Fig.4. Fg.4 is
based on the sanme transm ssion path condition as one ShIWNUARY fo0g. 1. As
shown, in each nobile station, the request signal is transmtted only when
the receiving quality is lower than the pr edet erm ned threshold and hence
the nobile station requests the base stationdto increase the transm ssion
power. On the other hand, in the base station 200, the request signal in

t he transm ssion povver control fromthe nulti -Em nt transm ssi on target

mobi | e station Bodt Wi eTfeSANRIMSP 1 he ShedRR 20%h 2% st YeRSHUt it ed
by a denodul ati th@&l‘éqﬂ@&iarﬂhgﬁaloulhmﬁ ﬁmeavaeqtees&de@@altdet adidwyg part

206. The request hsli,?nglo daet (ﬁ pcartthg?g 1 ar es atlval eagflot hq: recel ved
el ectric power o enodu sighal 'witth a predeterm ned thre ahol d.
Since the requestrangndlts itdrm E@@uwtti’rlgoam whreans i dseennodr gacemshi | e

station 300 'is, as describedralove; d# ansdidd €8rh nliei HASEhetlrAld AhONl Y
when the nobile station requests to _.increase the transm ssion power, It is

det ermi ned 23 JARIRYSI006: IB2tlhats t AELE SFedsdme thodi FE RS Fosd St

transmt the rexw@ébtilrgﬁaﬂ:amerzadaensalmﬁmeaﬂﬁ the atttca&esmtﬂsrselsdnﬂl d and

that there is no nobil at i o . t hat 51"- %ng t request si gnal, n
does not exceedpoﬁv?ésﬂ?f’ 5f°Jt e HBF t'i‘on (1S eI v P & 8&{3"& naI
is detected in tiedrespresedsi fghaltrdeitsem:isagopapbwmﬁcpsﬂmu@bﬂlurtg)ptahet

transm ssion powey GRS Ol ‘Eglepavéﬁ%lé’\h@?am%ffgyg é:%vg@%' i's
detected, the transm ssion power control ts the variable
t ransni ssi on pmﬁﬂpllfler' 03 to increase the‘transm1551on power of

a multi-point transmission signal for the benefit
of the mobile station that is one of the multi-point
transmission target mobile stations and of which the
receiving quality is not good. When the request
signal is not detected, it is considered that all
multi-point transmission target mobile stations
receive the multi-point transmission signal with
good enough receiving quality, and the transmission
power controlling part 207 directs the variable
transmission power amplifier 203 to decrease the
transmission power. Here, the amount of control to
decrease or increase one time may be any wvalue.
Thus, according to this embodiment, in
the transmission power control in the multi-point
transmission, the increase or decrease request is
provided from the mobile station to the base station
by transmitting or not transmitting the
predetermined code sequence assigned separately for
each multi-point transmission group. Therefore,
when there are some mobile stations in the
multi-point transmission group of which the
receiving quality is not good, the transmission
power of the multi-point transmission signal can be
controlled, and the increase of interference in the
uplink can be prevented when the number of the mobile

stations increases.



anplifier 203 to increase the transm ssion power of a multi-point
transm ssion signal for the benefit of the nobil e statiaNuAmt2006 one of
the nulti-point transm ssion target nobile stations and of which the
receiving quality is not good. Wien the request signal is not detected, it
is considered that all nulti-point transm ssPon target nobile stations
receive the nulti-point transm ssion signal with good enough receiving
quality, and the transm ssion power controlling part 207 directs the
variabl e transnission power &Fpri fifertobs eBPPSEIBEABE ot 1FeS S ERARSI R Bn
power. Here, thecrsouldeofseailddet outdactedsdnOrth 8CERATE POR liadtEi AGY be
any val ue. Thus,_ac ordq'ag.to t hi s .embodi nent ir}? %he transm ssiton power
00 S net ks

control in the MAE- t 15t Pars P SsiSSHIYERE Bt° HatPede request
is provided fraeghempbale"dt'atj on detdethase ¢ dhiooh thgtt maessitti ng or

not transmtting {Depried tﬂ&%@a%ﬁ%ﬁer&&ﬁ‘&%%h&ﬁgh%t h e0ar ately, o

each mul ti-point transm ssion group. erefore, _ ere are sone nobile
stations in the qamtbepsititlirgdsiinstba §esup vtakhioch 3Ihe. réaeiothgr

quality is not gpoddsthecfeanydssipenPOYREOIcdde BulfiePOLnt & raggn ssion
signal can be controlled, and the increase of interference in the u ilnk

can be prevent ed WhEA e AubBEr SHIT T RELREhIdEe st aRDLALY P edsddd
JANUARY 2006 -9 tHese, dan$ bss serbbdanpiie daseuminge hati ¢ thegaedr- sequence

output fromthe code generatjng, part ‘%)gsi sengbgggﬁe uepge that consists
of sequential "1"s, a detection hethod that useS “el écttic power measurenent

Wi t h unnodul at ecPgraimen tipngsd ¢dd ¢ Agldbancee bdscktisd itomBe0i e dt her
as the request signal, may be transmitted after it

is spread with another spreading code, as well as
in the usual_CDMA communication. In other.words,
this embodiment can be directly applied to the
existing CDMA communication system.

Furthermore, since it is not required for
this embodiment to perform the spreading process,
this embodiment can be also applied to communication
systems adapted for TDMA and FDMA methods.

The transmission power controlling
method according to the second embodiment of the
present invention is now described with reference
to Figs.5 through 7. 1In this embodiment, the
increase or decrease request for transmission power
to the base station is identified by spreading or
not spreading the transmission power control signal
transmitted to the base station from the mobile
station in the transmission power control with the
spreading code assigned separately for each
multi-point transmission group.

First, the configuration and operation of
the base station and the mobile station according
to this embodiment are described with reference to
Figs.5 and 6, respectively. Fig.5 is the schematic
of the multi-point transmitting base station in the

CDMA radio communication system according to this



wor ds, the above-nenti oned code sequence is not |imted to the spreading
code, and nay be a signal that consists of a predetermaetARY28equences.
Al so, in this enbodinment, the above-nentioned code sequence, which is
transmtted as the request signal, may be transmtted after it 1is spread
wi th anot her spreading code, as well as in tWe usual CDVMA communication. In
ot her words, this enbodinent can be directly applied to the existing CDVA
conmuni cation system Furthernore, since it is not required for this

enbodi nent to petPBPRiMRNEpr AR N igh-dtess, theani scbrPadi henefcdh®e al so

applied to commuph ¢ati-Gio i HYSHtEN®n IRARIELIL h Ok aHP: and bHOMA srebkadsn The
transm ssion power caontrolli met hod according to the second enbodi nent of
the present inveR®i HPHE ﬁ&%%o%sﬁf’f“ﬂ‘é‘d‘*/\ﬁ:?ﬁlroéf eF BACE™ tACEPHSL T I hFBugh 7.

In this enbodi meth i st kenb b ddtease. or Idebreasefiequess , f on liy apsmitisi i0s power

to the base stat{pn.ls ideptidded.py spreading Or, o9t SRLAILIG 1D
transm ssi on power con .I’ ol Si gna r_ansm e SfO ?he ase St Eo?ltl on romthe
mobi |l e station invend iornswmesstwhlpows, candr ghawingt kad spe sadiliighgode

assi gned separ atjgh ¥horc 8RR guBd L i oRQ NYrt FARM SShAN HOUPnikidesy, the
configuration and, operation of the base station and the nobile station
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In the base station 500, a spreading part
501 spreads a modulated multi-point transmission
signal with the spreading code assigned separately
for each multi-point transmission group.

In each mobile station 600, a despreading
part 601 despreads the received multi-peoint
transmission signal. And, the transmission power
control signal modulated by the modulating part 307
is input to a spreading part 602, while the code
sequence output by the code generating part 306 is
also input thereto only when that transmission power
control signal represents the increase request of
the transmission power.

If the code sequence is input, the
spreading part 602 transmits the transmission power
control signal to the base station 500 after
spreading it, while, if the code sequence 1is not
input, the spreading part 602 transmits the
transmission power control signal to the base
station 500 without spreading.

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



the CDVA radi o communi cation system according to this enbodinent. In both
figures, only portions that are necessary for illustras i auAfe2qesesent
invention are outlined, and showi ng and detailing known configurations or
functions are omtted. Also, the same conponent as one in the already
descri bed enbodi ment has a consistent referende nunber, and the detail ed
description of it is omtted. In the base station 500, a spreading part
501 spreads a nodul ated nulti-point transm ssion signal with the spreading
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code sequence is not input, the spreadi gg part 602 transmts qthe
transmi ssi on povier2REM ST 1 SPghAIT 4ot tRRPEdSe S5 5 Pon o8db If thegPread

spreadi ng. An exappteeofiedrer abddergrasd r enéd 2 tarad Sis S8balt Pave e dC it 10|
signal is shown jn Fig.,7. . Fig71is e he s trapsmi ssi on path
i "G de %?8ﬁ¥n§§ g%%}#&?& %oa\@ﬂgt.ﬂggggt.o

condition as one Shown in 1 n éac nobi | on: "t he
transm ssi on poweragemirsol Loy @irdubs spread with the code sequence assi gned

In the conventional CDMA radio
communication system, a transmitting mobile station
is identified by the spreading code. However, in
this embodiment, since themobile stations belonging
to the same multi-point transmission group use the
same code sequence for the sreading process of the
transmission power control signal, the transmission
power control signals for one group are received in
a combined form.

Since the despreading process in the
despreading part 502 is to perform a correlation
process on the coﬁbined signal, a peak is detected
in the despreading process to the combined signal
if there is even one mobile station that requests
to increase the transmission power in that
multi-point transmission group.

A result of the determination whether the
peak is detected or not in the despreading part 502
is output to the transmission power controlling part
503. When the peak is detected, the transmission
power controlling part 207 directs the variable
transmission power amplifier 203 to increase the
transmission power of the multi-point transmission
signal for the benefit of the mobile station that
is one of the multi-point transmission target mobile

stations and of which the receiving quality is not
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transm ssion power. In the base station 500, the transm ssion power control
signal received fromthe nulti-point transni¥sion target nobile station 600
is despread by the despreading part 502 and is correlated with the code
sequence assigned for that nulti-point transm ssion group.,|In_ the
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provided from the mobile station to the base station
by spreading or not spreading with the predetermined
code sequence assigned separately for each
multi-point transmission group. Therefore, when
there are some mobile stations in the multi-point
transmission group of which the receiving quality
is not good, the transmission power of the
multi-point transmission signal can be controlled,
and the increase of interferences in the uplink can
be prevented when the number of the mobile stations
increases.

The transmission power controlling
method according to the third embodiment of the
present invention is now described with reference
to Figs.8 through 13. This embodiment utilizes
basically the same configuration and operation as
ones according to the first embodiment, and provides
not only the increase or decrease request of the
transmission power but also the request amount of
control from each mobile station to the base station
by assigning a plurality of predetermined code
sequences separately for each multi-point
transmission group and utilizing the
distinctiveness among the set of code sequences.

First, the configuration and operation of

the mobile station and the base station according
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mul ti-point transmission target nobile statildns receive a nulti-point
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vari abl e transm ssion power anplifier 203 to decrease the transm ssion
power. Here, thet0 ahBdst eHPRBAREAT t3r Belpesdel B di Hirtdasee bRECNGR Thay be
any val ue. Thus,F 2§8§0mditlgr bQgthhi 50 enbpdignentisi vhd hecheadsii §Sben qoser
control in the mJIHi-.goi nt téansn’i ssion, the increase .or degr ase regliest
is provided frdWthe RSHIPE SEEAIH £ 5100k G52 &t RPPo € byt 8 Fé’dﬁi%(g or
not spreadi ng wiih tihe EPHAetrem merdommodd cegilence yassegredcseparagety f or

each Ml ti - poi Nty § { aNSHesd O Y0Py s TN ef O 5 JMEDN SRS £ A8 I Db | @

stations in the nulti-point transm ssion group of e receiving

quality is not Hbbli el REafdiAARSNeH tidveer PBFE & het afioin pdf At 10T akBEi ssi on
signal can be cimAl kadiio aBEmhlith i BERERSE Of sitRErd €£8ReESHd Ntbhepl i nk
can be prevented whgn t he nunb%;mff ”12) nobi E‘ stat.}Pons I ncreases. The
transni ssi on podtP e8NS Fing " H8d *2cchf dFRG tICEAB AT T 9 ment of
the present inuenttrenatsi sowddescrt bad watrtt red Breficeh et d d4 ¢Ss 8atthiramgh
13. This enbodi sl LC d me Nt | j on..and ration
as ones accord?%%é?ghtlﬁ{é}ﬁsors g%’rbo }D#edtn]t,egﬁd r%glvie géﬁaér\%(?uggl’yot e’
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present invention are outlined, and showing and
detailing known configurations or functions are
omitted. Also, the same component as one in the
already described embodiments has a consistent
reference number, and the detailed description of
it is omitted.

As shown, the mobile station 800
according to this embodiment has a plurality of (here,
N individual) code generating parts 801, where each
of the code generating parts 801 always keeps
outputting differentiable PN codes (PN#1l to PN#N) .
Each of the N individual PN codes is associated with
a different value of control of the transmission
power in advance.

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

A switch 803 is an (N+1) selector. The

switch 803 has N individual input terminals, one for



transm ssi on power but al so the request anount of control from each nobile
station to the base station by assigning a plurality 2¥8JANEGRY2006n ned code
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the distinctiveness anong the set of code sequences. First, the
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accordi ng 23 JANUARY 2006 -13 to this enbodi nent are described with
reference to Figs. 8 through 10. Fig.8 is the schematic of the nulti-point
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Each of the Nin ual PN codes Is associ a a d| erent va
control of the ttRfdskeSSoningowsra} htidmareuring part 304 and that

five code generating parts 801 are provided.

As shown, a different transmission power
control signal is output from the receiving quality
measuring part 304 in accordance with the value of
control (dB unit) requested to the base station on
the basis of the receiving quality. It is here
assumed that the request value of control is, as
shown, -2dB to +5dB.

When the transmission power control
signal is input, the switch 803 performs one of
operations, which are in advance associated with the
transmission power control signals, in accordance
with that input signal. In this example, when the
request value of control is equal to or lower than
+0dB (that is, when it is not an increase request),
the connection-less terminal 802 is connected
(meaning connection-off) and hence the request
signal is not output, when +1dB 1is requested, the
code sequence PN#1l is used for the request signal,
subsequently, in turn, PN#2 for +2dB, PN#3 for +3dB,
PN#4 for +4dB, and PN#5 for +5dB are respectively
output to the modulating part 307 and used for the
request signal to the base station.

On the other hand, the base station 900
receives the request signal that is any one code

sequence in the predetermined set of the code



The set of PN codes is here assigned for different nulti-point transm ssion
groups. For exanple, in the case that the nunber of aysjAnadrey 2000l codes i s
256 and that there are four nmulti-point transm ssion groups, the 1st

t hrough 64th PN codes are assigned to the 1st group, the 65th through 128th
PN codes are assigned to the 2nd group, the -139th through 192nd PN codes
are assigned to the 3rd group, and the 193rd through 256th PN codes are
assigned to the 4th group. A switch 803 is an (N+1) selector. The swtch
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power control S|gnaﬁ IS input, 1Ehe SWi T Ch performs one g
according to this embodiment. N individual code
generating parts 1001, each of which employs the same
configuration as the code generating part 801 of the
mobile station side, are provided and output PN codes
PN#1 to PN#N, respectively. Each multiplier 1002
calculates complex multiplication between the
received signal and complex conjugate of each PN code
sequence.

The real part of the complex vector signal
obtained by themultiplier 1002 is integrated by each
integrator 1003. The resultant value of the
integration is determined whether to be equal to or
higher than a predetermined threshold or not by the
threshold deciding part 1004, and the result of this
decision is recorded in a memory 1005. A result of
determination whether there are any mobile stations
that request to increase the transmission power for
each amount of control associated with the code
sequence 1is thus aécumulated in the memory 1005.

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

The transmission power controlling part
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that all multi-point transmission target mobile
stations belonging to that multi-point transmission
group receive the multi-point transmission signal
with good enough receiving quality, and directs the
variable transmission power amplifier 203 to
decrease the transmission power.

This is now described more specifically
with reference to an example of the multi-point
transmission group shown in Fig.1l2. As shown, it
is assumed that there is the multi-point
transmission group consisting of six mobile
stations:MS1 through MS6, and that contents of the
transmission power control requested to the base
station determined in each mobile station are
MS1:+3dB, MS2:+2dB, MS3:+1dB, MS4:-1dB, MSS5:+2dB,
and MS6:*0dB, respectively.

In the case of the above example, assuming
that the PN code sequences transmitted from each
mobile station to the base station is based on the
relationship shown in Fig.1l1l, PN#3 is transmitted
from MS1, PN#2 is transmitted from MS2 and MSS5, PN#1
is transmitted from MS3, and no PN code sequence is
transmitted from MS4 or MS6.

Then, since, in the example shown in
Fig.1l2, +3dB from MS1 is the largest request value

of control in the amounts of control requested from



sequence. The real part of the conplex vector signal obtained by the
multiplier 1002 is integrated by each integrator 100323 jizuArasivos ant val ue
of the integration is determ ned whether to be equal to or higher than a
predeterm ned threshold or not by the threshold deciding part 1004, and the
result of this decision is recorded in a nmenry 1005. ‘A result of

determ nati on whether there are any nobile stations that request to

i ncrease the transni ssion power for each amount of control associated with
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nobile stati ons:nbediem@lmtglmedthadermle@uepmata:ssam@saamarately for
each multi-point transmission group, and also the
request amount of control is provided as well
utilizing the distinctiveness among the code
sequences used. Therefore, increase of
interferences in the uplink can be prevented when
the number of the mobile stations increases, and the
transmission power can be quickly and flexibly
controlled in accordance with the transmission path
condition.

Here, in the above description, the case
is described that the code sequence is transmitted
only when the contents of control requested from the
mobile station to the base station indicates the
increase request. This results so that, when the
request to keep or decrease the transmission power
is desired, processing can be advantageously
simplified, in a view that all mobile stations
already receive with good enough receiving quality.
However, of course, the code seguences can be
assigned separately for each amount of control in
the request to keep or decrease to provide the base
station of it. In this case, since quick control
can be also achieved for decreasing, resource
efficiency can improve.

Also, in the description of this

embodiment, the PN code is just an example of the



group receive the nulti-point transm ssion signal wth good enough
receiving quality, and directs the variable transm ssROANIAVRY 2086l i fier
203 to decrease the transm ssion power. This is now described nore
specifically wth reference to an exanple of the nmulti-point transm ssion
group shown in Fig.12. As shown, it 1is assuid that there is the

mul ti-point transm ssion group consisting of six nobile stations: M5l

t hrough MS6, and that contents of the transm ssion power control requested
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accunul ated in the nenory 005, the transm ssion power controlling part 902
directs the vari®bl &0t it 88iadh POUer capPPRi&atHO8-t0 increase the
transm ssi on power of the tihaie HHhhisnpids Bl ol GSWEESIcWh Ergnalidy 3dB.

Thus, according to this enbodinent, in_.the_transm ssion powe c%ntrol in
the mul t1-poi nt ™TFARSAGT oA TIb FRordsct 8P Sadtr 6188 S attiost Sfs TBFovi ded
fromthe nobil e stasemt tinvhethase ssamiooh described with reference
to Fig.13. This embodiment utilizes basically the
same configuration and operation as ones according
to the second embodiment, and provides not only the
increase or decrease request of the transmission
power but also the request amount of control from
each mobile station to the base station by assigning
a plurality of predetermined code sequences
separately for each multi-point transmission group
‘and utilizing the distinctiveness among the set of
the code sequences as well as the third embodiment.
Here, since the base station according to
this embodiment is identical to the base station 900
(Fig.9) according to the third embodiment, showing
and detailing of it are omitted.
Fig.13 is the schematic of the
multi—-point transmission target mobile station 1300
in the CDMA radio communication system according to
this embodiment. In this figure, only portions that
are necessary for illustrating the present invention
are outlined, and showing and detailing known
configurations or functions are omitted. Also, the
same component as one in the already described
embodiments has a consistent reference number, and
the detailed description of it is omitted.
In the mobile station 1300, as well as the

third embodiment, the PN code sequence in accordance
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already receive %&Eeggggaeeﬂ‘?&g@urt B! V¢ Pgmapalkl E%-ité'f?‘”ﬁ;/?rx %e%";‘c,'f??;, the

code sequences can assigned separately for each anount of contr
the request to Keepnemigesieas®awepr ovderehe tsapeessest ion dhei tbase this

case, since qui cke£@RlPlis GAsk benal §9c%¢éﬁ§¥?ﬂe&9re§@,crﬁ@§i 84 I Py £€
efficiency can inprove., Alsg, in the description of this enbodinment, the PN
code is just an BXBRPFI 6 tREWS HARDARA D066 -this €8d&&THleRcE 93%i ng

di stinctiveness,tapflieidlerg0gpr eadd npeaiete havicngd hee dushideti yenagsasuch
as orthogonal @éd %%des L. &0r égrrr ecﬂgg cocqleés %E%f}e as,BCH code, RS
code, or Marray co&e matyp g2used? urtther nor e, im T hiS en‘bth ment, the code
transmission power control signal is then
transmitted to the base station without spreading.

In the base station, the same processing
as one in the base station 900 according to the third
embodiment is performed. It is then determined
whether there are any mobile stations transmitting
the increase request and how large the request amount
of control is, and the transmission power is
increased in accordance with the request amount of
control from the mobile station having the worst
receiving condition.

Thus, according to this embodiment, in
the transmission power control in the multi-point
transmission, the increase or decrease regquest 1is
provided from the mobile station to the base station
by spreading or not spreading with the predetermined
code sequence assigned separately for each
multi-point transmission group, and also the request
amount of control is provided as well utilizing the
distinctiveness among the code sequences used.
Therefore, increase of interferences in the uplink
can be prevented when the number of the mobile
stations increases, and the transmission power can
be quickly and flexibly controlled in accordance
with the transmission path condition.

Here, in the above description, the case

is described that the transmission power control



sequence, which is transmtted as the request signal, may be spread with
anot her spreading code, as well as in the usual CDVA canaNUARYRGN. The
transm ssion power controlling nethod according to the fourth enbodi nent of
the present invention is now described with reference to Fig.13. This
enbodi ment utilizes basically the sanme configuration and operation as ones
according to the second enbodi nent, and provides not only the increase or
decrease request of the transm ssion power but also the request anmount of
control from eaghamsbl |spsead vt the dade searieoncdyiassrgnismyl thed

plurality of predgterynrad tapde SLULENCES £ 2RAF Ab el Yo Ak s8ach Mubhi ¢ Rai nt
transm ssion group, “and utilizing the distinctiveness anpng . the set of the

code sequences aB@oRi}® aStefd A £ SbodPASR .S R OTsi heeifRe $asEPSt at i on
according to thisacedwseneriquissitdentlinciad festllet base siait pnwdth {Fkieg. 9)
according to the_third di nent, show and tailing of i.t are om tted.
P 013 19 the SCREMASBEorSL ke han T Sherae T arls Laralh iy s oo rer
station 1300 i nisheleGDVAedadinr commmieat cem syst edivaotbadeng by this

embodi ment. In thifigureq, only ROGLIONSLHRAL 5 PIefIgrepSaty ftions
illustrating the Er sent invention  are outlined, and show ng and rciet ailing
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known configur agl&f@dY FURELVONY ik IR EtBOuAbs e ghkv 188nE uedhbbrent as

one in the al readywdessr | bed «csbedicEntisehas de COBGU NG ST her apge nunber,
and the detailed description it.is onmtted. |l e station, 1300,
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station of it. In this case, since quick control
can be also achieved for decreasing, resource
efficiency can improve.

Also, in the description of this
embodiment, the PN code is just an example of the
code sequence having the distinctiveness, and other
spreading code having the distinctiveness such as
orthogonal Gold code, or error correcting codes such
as BCH code, RS code, or M-array code may be used.

The transmission power controlling
method according to the fifth embodiment of the
present invention is now described with reference
to Figs.l4 and 15. This embodiment utilizes
approximately the same configuration and operation
as ones according to the fourth embodiment, however,
the mobile station transmits a predetermined signal,
instead of the transmission power control signal,
to the base station after spreading it with a
selected code sequence. Here, only portions that
are necessary for illustrating the present invention
are outlined, and showing and detailing known
configurations or functions are omitted. Also, the
same component as one in the already described
embodiments has a consistent reference number, and
the detailed description of it is omitted.

‘Fig.14 is the schematic of the mobile



switch 803 to a spreading part 1301. The spreading part 1301 spreads the
transm ssi on power control signal nodul ated by the nodsbaNUaRYpexwt 307 with
the code sequence output fromthe switch 803. Wien the transm ssion power
control requested to the base station is not the increase request, the
switch 803 turns its input termnal to the €¢dnnection-less term nal 802,
and hence no code sequence is input to the spreading part 1301, therefore,
the transm ssion power control signal is then transmtted to the base
station without %gﬁééd?md.‘m@rﬁ‘%%@rﬁ%’@ $atiidrs eMRedHRR NFr-ocdsSilR @S one
in the base stat§ene3Qx asgopding taotihealhbiG leabpdi mRMphstReyf oamed. It

is then determ ned ether there.are any npbbile stations transnmttin t he
i ncrease requestpﬁﬁg\gﬁowmépﬁéft%égr éﬂg?nSﬁUuntﬁ”o? 56 rsoﬁq?gpcfndgf he
transm ssi on poweprie_ad Mrlctrreasteei danc_lacs;eqdamxee muhpuh_ef_requeme _axm_jurnhof
control fromt hesggg%bﬁi%gt |S%Inrngg%{%g%[ t&grxéprls}()lfeggldwinég Eﬂgqll tion. Thus,

according to this e i ment, ransm ssi on” power control in the
mul ti-point trahsanssightedhd e ntheadesw dé@tdaee Lé@West is provided

fromthe nobile station to thegbase;st iR c DYnaRiGAH NG Yo PPE 13A1ESE N
with the predetern ned . code sequeggi ;aozfslﬂged separately for_each
mul ti-point trarHFESTHPYr BGF L ahal4l t he Sr &t St 6P %ntrol is

provided as wel latitblridczimg the tidi st emitdveness angchhe fcatlec sadurnces
used. . Ther ef org,_ | DG 6330, fc L Thel! arenaes, i Putheulinky £a0a0a Rreyent ed
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when the nunber 7 stations 1ncreases, _ nsm ssion
power can be quiekfgsanee ety esasty otPda iSeIeebBEGarice thet mhdee

transm ssion pathregedidiRineldergiti Beldife PbEVe AgSEL T Prb@N thbEsGRF 1
generating part 1401. This decision process is
similar to a usual data demodulation. Then, this
decision result is recorded in the memory 1005.

Detailed description of the transmission
power control processes other than those above is
omitted since they are similar to the processes
according to the fourth embodiment. Here, any bit
sequence may be used for the above predetermined bit
sequence.

Thus, according to this embodiment, the
predetermined single bit sequence is used for the
request Signal from the mobile station, and the base
station can utilize the decision using the data
demodulation instead of the decision using the
predetermined threshold where its detection
capability significantly depends on the setting of
the threshold, and thereby it is determined whether
that code sequence is used for spreading in the
mobile station by double examination consisting of
the correlation process and the bit decision.
Therefore, more reliable and stable correlation
detection can be achieved.

The transmission power controlling
method according to the sixth embodiment of the

present invention is now described with reference



is described that the transm ssion power control 23 JANUARY 2006 -20 signal
spread with the code sequence is transmtted only whees JIANUARNM26t S Of
control requested fromthe nobile station to the base station indicates the
i ncrease request. This results so that, when the request to keep or
decrease the transm ssion power is desired,-28rocessing can be

advant ageously sinplified, in a viewthat all nobile stations already
receive with good enough receiving quality However, of course, the code
sequences can be&©° a8&Pgndd- se"ﬁﬁlléteﬁ'ﬂ‘/bf’érl“@dﬂﬂ afddnkzef Be¥erlily the

request to keep soimieareasen e gumytdent rheubas@eﬁﬁibﬁnﬁﬁ cbiles| nthis
case, since quick control can.be al.so achlfeved ecr.easi resource

efficiency can inprRi8 i &8 HAT e HRSF ifRY Bh o?m R ™ d??n‘gﬁtvelf he PN
code is just an téxarrpbe:nﬁlaheomaﬂete@mmcenhahmgbahe 53t hon viemess,

and other spreggj gegl%qletggvbg}g dherdisstd nctiveness such as orthogonal

ol d code, or err correcting codes such as BCH code, RS code, or Marray
code nmay be used. The t r ans ANSS iRAC BEREr RBAELEIS1img tﬁetlhmjl%mesﬁ'-dltﬁgeto

thfe fifth et”boglcfﬂafliiQfaﬂﬂ?% d¥ esehlo @\éeﬂbh?iletbérﬁ%@%&€h@fé\kblfﬂxcet ]
reference to Figs a i s epbodinent_utilizes roxi ma e
same confi gur ati%h éh?i gg@?”aﬁhcﬁfta§ﬂbl‘1’é’s %golr%l\‘u toHten"'g fo‘iﬂftl{ehiﬁock
enbodi ment, howeliexgr atthes howilne stiaéi armrtfa@emttscanpbédeﬂee nbaee si gnal ,
instead of the transni$siongPeywer £op4hel 9*9}?2'0“ JI_Q Eﬂei@@é&‘ station after

spreading it with a selected code sequence portions that are
necessary for illustrating FHe& St es@ntlﬁ Renipaed a?‘e euvlerﬂ@Plane sbwi ng

and detailing KiOVW01 where n is a variable representing the PN code
number. In other words, in S1601, the 0th PN code
is set as the initialized state. It is here assumed
that the value of n is, like the example shown in
Fig.1l1l, set such that it corresponds to the request
value of control (dB unit).

A correlation value between the received
signal and the Oth PN code is then calculated in S1602,
where X(t) is time-series data of the received signal,
Xn*(t) is a complex conjugate of the time-series data
of the n*" PN code, T is the length of the time-series
data, and I'n is the correlation value between the
received signal and the n®*" PN code.

It is then decided in S1603 whether the
correlation value calculated in S1602 is equal to
or higher than a predetermined threshold or not. If
it is equal to or higher than the threshold, 1 is
then assigned to a variable Sn, while, if it does
not reach to the threshold, 0 is then assigned to
Sn (S1605), where the variable Sn is a flag that
becomes on when the correlationvalue I'nbetween the
received signal and the nth PN code exceeds the
predetermined threshold.

The variable n is then incremented by one
(S1606), and it is decided whether n reaches N
(S1607). 1If it reaches, the process then proceeds



configurations or functions are omtted. Al so, the sanme conponent as one in
the al ready described enbodinents has a consistent retzranceRyaober, and
the detailed description of it is omtted. Fig.14 is the schematic of the
nobi | e 23 JANUARY 2006 -21 station 1400 according to this enbodi nent. A
signal generating part 1401 al ways keeps outyutting a predetermn ned bit
sequence. This bit sequence is spread with the code sequence output from

the switch 803 by the sagreadi_ng part 1301, and is then transmtted to the
base station 1500° Eil§05 | €hiHe schémdth AF Sa™odr r eFAEI BF O GRE&ctiR  par t
1501 of the baserstatingn 450816xzording to this enbodi ment. Each of

deciding parts 1502 deci des wh r, the received_signal that s despread
wi th each code sequence is '?tl{é gﬁ)gﬁg pflgdz erm nd§*® 'gln%éq?lgnctg‘%ut put from
the signal generatindlpari, 1408 thhe s (Nedi)sitonPPr coeks is seitm | drt tios a
usual data deno [ Then. S eGliysl 0p 4, i recoyded i he
menory 1005. De?%jﬂll?éd(aggecslc@lgati orhné_?)]fqe%hgﬂl?ér aggﬁg?éi%%ﬁ %polvxslgr{cg%t rrg?\t:
processes ot her tHhhA0PHose Bbote i mtteddadi e théyNax'e &t n$lLad Xlo, t he

Er oceszefs afﬁorrdLﬂs bc@letrge?éelt_retrﬁ% ﬁg_@t@ldidfﬁé‘tbyH%rr% h@ﬂ?ﬁ ikiti¢ ng%t%e? hm_ay
e used for the above predeterm ned bit _sequence. Thus, according to this
enbodi ment, the 0 pr %Egrﬁpﬂeﬁﬂsﬁﬁgﬁ EhikiR q%ﬁc‘éalgeugédnf% P& N Flequest

signal fromthe nobile statildnitandstdechasel stati Sm=lanmtslé2o thme
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depends on the $®@¥ehgléfincreased by n [dB] on the basis of the value
of n at that time. Also, if n becomes 0 before it
is decided that Sn=1 in S1609 ("Yes" at S1l611), it
is decided that the correlation value that exceeded
the predetermined threshold is not obtained. 1In
other words, it is determined that there is no mobile
station that requests to increase the transmission
power in that multi-point transmission group.
Therefore, the transmission power of themulti-point
transmission signal is decreased in S$S1612.

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

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

In the correlation detecting process
according to the sixth embodiment, the transmission
power of the multi-point transmission signal is
controlled in accordance with the mobile station

requesting the largest amount of increase of the



the threshold, and thereby it is determ ned whether that code sequence is
used for spreading in the nobile station by doubl e examisaatAon2eensi sting
of the correlation process and the bit decision. Therefore, nore reliable
and stable correlation detection can be achi eved. The transn ssion power
controlling nethod according to the sixth emeodi nent of the present
invention is now described with reference 23 JANUARY 2006 22 to Fig.16.
This enbodi ment utilizes basically simlar configuration and operation to
ones accor di ng AR B itsH ¥ N oP OFEUT t W efboditiferity 2 hdhd et 1 ont Re west ries at i on

detector in the hasershatd®nshén kM €nNEnEerolby 15074 ¥are.oThea PLAGY @R e
processing to inplenent the, correlation detector is now describhed with

reference to tHCFFBWARHFTVIAGWMAYALETY 930 P& FREDITRKS1H I am

showi ng the confguur atiyan of the base station and the nobile station is

omtted. First, O is assigned t variable nin . S1601 where n.is a
vari abl e representing the Pﬁl cot e(gl ﬁ%rrwlb%tr).ﬁ?r?ddt he' \?\glrl s,eﬁr‘ﬁogfé?ﬁ?tt’he Oth
PN code is set pastthad rdinparitzedstanethe ¢Efheriemsyurdd thdatwhtodee val ue

of nis, like thg exappl & phown idsm F59.ibln 56k e3UCHs t PRl d i o $OEKESPPNdS to
the request value of control (dB unit). A correlation value between the
received si gnal® it ERE R hv PNEcdde i eMAHENE cafc AR BN Q186215 where
X(t) is tinme-serefagudattadbyt ht g acaivedblsigrabta tiBnétinisSha £REAMEXs

conj ugate of the ineﬁ%eries dat a ofdtpgonttg PN cogle T is the len

: . o %o o) requesﬁ$ n e mo fle s%at%onﬁ g%&rOf
the tine-series data, and r h*isS the correl ation valu€ between tHe

recei ved signal tdrel vhe Nt PN codetrol is not performed in the
conventional system, since the conventional base

station individually controls the transmission
power for each mobile station.

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

First, S1701 and S1702 are identical to
S1601 and S1602 in Fig.16. I'n is then assigned to
the variable Sn in S1703.

Similarly, S1704 and S1705 are identical
to S1604 and S1605 of Fig.1l6. If n reaches N, the
process proceeds to S1706.

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

It is then deéided.whether Sn at that time
is larger than Snpax or not in S1707. If Sn at that
time does not exceed the largest value Snpax Obtained

by that time ("No" at S1707), n is then decremented



It is then decided in S1603 whether the correlation value calculated in
S1602 is equal to or higher than a predeterm ned threshoANUaRYR@s. |f it
is equal to or higher than the threshold, 1 is then assigned to a variable
Sn, while, if it does not reach to the threshold, 0 is then assigned to Sn
(S1605), where the variable Sn is a flag that25-becones on when the
correlation value r n between the received signal and the nth PN code
exceeds the predeterm ned threshold. The variable n is then increnmented by
one (51606), anenet biys aeei dad idhethePesomaghes (K1 70916079, SA7 k) reaches,

t he process thenspraceeds 3314,%%%3\(,120,%%2%,;95@1608 V\:hl le, if it does
not, the process then retur 602 In 31608, IS asmavﬂed to the

s. tQ
variable n, and the (N-l)tﬁfglﬁncécf A et . lrf"t‘lll%”"“f't"hée G’é‘m @ddSwet her t he
variable n is 1 wrandt Sr{ HH600hatl ElﬂblSrEOhﬂﬂJ@heHOrbs( ot iate IS1608) n

is then decrenented one_unti | hec S16, 316 to find
t he value of n V\ﬁgﬁlbaﬁ %%glgx}”f“l?g 5 eC| e ;ﬁﬂ@@ ‘égl% ]Egjlg@g) théilg PFocess
t hen proceeds tos 52683 tdmel IhEUtGrSetnsﬁrigsadn ompovkee tsanmsareasédrbpaw¢dB] on

the basis of the yghyg %f éli £hah Eh@emoéllsl% sifa 9 BRGOPRS tOrheft eci t
is decided that Sn=1 in é"Yes" .at 31611), it is decided that the

correl ation val u‘éh?halam@(@é'é‘d‘é t Phe iy THREERNTREF L hE8sRbI Ghiss Sifgte PN
obtai ned. In ot@@aewxzred@uehtce Sotletier napn:edauhatlttﬂﬂetﬁel Ss are el | €odst ati on

that requests to_increase t transm s rin that Qi,nt
transm ssion groUpa- cthet ef o‘r%ee et ansm gg%\gﬁs pfo{/\%rrn ]th%lllrru tolb-lp I nt

transm ssi on si gnbktilmecileasedeqnedtorhe same amount of control are
detected in a combined form upon being despread.
Therefore, the more the mobile stations that request
the same amount of control are, the larger
correlation value is obtained. That is, the above
comparison of magnitude of the correlation value
means the comparison of count for each amount of
control requested.

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

If Snpax exceeds the predetermined
threshold ("Yes" at S1711), the transmission power
is increased by n {dB] on the basis of the value of
n at that time. For example, in the example shown
in Fig.1l2, since the mobile stations that request
+2dB of increase of the transmission power are the
most, the correlation value on the second PN code
sequence PN#2 becomes the largest and the
transmission power is increased by +2dB.

Also, if the maximum correlation value
Snpax does not exceed the predetermined threshold in
S1711 ("NO" at S1711), it is then determined that
there is no mobile station that requests increase

of the transmission power in that multi-point



Thus, according to this enbodi nent, since the correlation detector can be

i npl enented by software, the base station accordi ng tm itANAgREDent

i nvention can have a sinplified configuration. The transm ssion power
controlling nethod according to the seventh enbodi nent of the present
invention is now described with reference t-®6Fig. 17. This enbodi nent al so
has the correlation detector in the base station inplenmented by software

| i ke the sixth enbodi nent, however utilizes a different algorithmfrom one
used in the processesmigfsihe sdnawpenbddiemmforen theectmagismion idgt ecti ng

process accordigig,be tdye shxt herbediments thadRNSTISH 09 gRaver; of the
mul ti-point transmssion signal is controlled in accordance with the nobile

station requestdhgreREI%hr §BstS bhbtint of increase of the 23 JANUARY 2006
-24 transm ssion power, i.eTHUe, 4006 FISTPR POWs ehbodiheald ed isieh t hat
the nobile stati,gn having the .worse receivin ual i .can have good

recei ving qual ittc}i/e. g’fatrgsembfﬁelrorha?laf"eirn Thi gh%n%lﬂiiﬁéﬁtp,onbﬁt ting

i mportance on ther&hfimdissntynos$ ighe Wicl e nsystemd bimethreabsmsiissiocon tgoawver i s
controlled in agecordance Wt L,her aprgrt gomnty ol Ehaty d gqyest ed by

t he nost nobile staltlﬁongoefl n tﬂe armunt_sﬁ eo%g?:or_ltﬁ%l rquqesétfedmér om§the

nobi | e stations.SEytirke way, thircHeBatiolSt3tAGn DePrédOPE Re Ttige the

conventional sysient isiptienthe {&WRIEisA §asep St ohion dwlbmi dual by
controls the transm ssi.on rl mobi |l e station. The {)%(g ram

f
processing to i M EREnt % HE Q‘é‘%%Feqosrd? ?g% det e 6F 3% how' dESEY R

reference - of the reduced receiving gquality of a particular
mobile station, and the transmission power of the
multi-point transmission signal can be controlled
in view of the efficiency in the whole system.

As described above, according to the
above first through seventh embodiments, in the
transmission power control in the radio
communication system adapted for the CDMA method,
és for the target mobile station of the multi-point
transmission, since the code segquence is not
assigned separately for each mobile station but
separately for each request signal or separately for
each request amount of control, the possibility of
increase of the interference in the uplink by
increasing the number of the mobile stations can be

reduced.



to the flow chart shown in Fig.17. Here, detailed description of the

vari abl es and the processes used also in the process eaIANGARY2006 omitted.
Al so, the block diagram showi ng the configuration of the base station and
the nmobile station is omtted. First, 51701 and S1702 are identical to
51601 and 51602 in Fig.16. lan is then assigned to the variable Sn in
S1703. Simlarly, S1704 and S1705 are identical to S1604 and 51605 of
Fig.16. If n reaches N, the process proceeds to 51706. Then, (N-1) and SN 1
are assigned to nmax and Snmax respectively in 51706, where Snmax
represents the largest correlation vardé obtained by that tine, and nnmax
represents the value of n (i.e. the PN code nunber) when the | argest
correlation value is obtained. It is then decided whether Sn at that tine
is larger than Snmax or not in 51707CLAIM&Sn at that tinme does not exceed
the | argest val ue Snmax obtained by that tinme ("No" at 51707), n is then
decrenented 23 JANUARY 2006 -25 one by one until it becones 0 (51710 and
51711) to find the val ue 1of n msewaSHaSnoaxtrdll Hngi Srawdmiess idan Snmax

("Yes" at 51707% n and Sn at that tine are assigned res ectivehé%%o nmax
and Snmax as aPPeSF meXi AV BTG 1 ONHEY BEEMsFHBRE + HENY & RATe si gnal

or the transm gsiEloPoNd a GRIBIQ staghah (hepet PReNBREL essd @i donss t hat
request the sane anount of increase consists of the sane PN code sequence

or is spread wibhette BANEOIPN Wodd -Podgliefzansnhesiequest signals fromall
the mobile st éﬁgﬁié@ﬂ%%ﬁﬁﬂygﬁ%m§Qﬁg%%ﬁet8”2”85u9£l§9§t59|tﬁge det ect ed

in a conbined form upon i ng despread.
mobile stations, wherein:

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

base station with a predetermined code sequence.

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

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

the base station calculates correlation
between the signal received from the multi-point

transmission target mobile station and the



Therefore, the nore the nobile stations that request the sanme anount of
control are, the larger correlation value is obtained. 23JuNUARY 2006e above
conpari son of nmagnitude of the correlation value neans the conparison of
count for each anmpunt of control requested. Then, if n becones 0 ("Yes" at
51710) and it is determ ned that the conparison on Sn is conpleted for al
n, it is decided whether Snnax at that tine exceeds the predeterm ned
threshold or not (51711). If Snnax exceeds the predeterm ned threshold
("Yes" at 51711), the transm ssion power is increased by n [dB] on the
basis of the value of n at that time. F&f-exanple, in the exanple shown in
Fig.12, since the nobile stations that request +2dB of increase of the
transm ssion power_are the _nost, the correlation value on the second PN

code sequence PREEHSEIIRES CRES SREBEECANRES 1R OXFINSRE IAGTSFSGREr i s

increased by +2dB tAla8@milsls 1AL pBRX MU £RE IBhBLd Qfb MR UG andtiisidees not
exceed the predetermned threshold in 51711 ("NO" at 51711), it is then

det er mi ned t hattandedr eabs lgo sivelbilpe stathencerer lateqrestsl Unexeasds of the
transm ssion p%¥%&id%ééymﬁn@ﬁl%5}89h85d2§n&ﬁﬂ% e¥ﬁ%%$qjk;6 transm ssion

group. Therefore e transm ssi on power 0 i -point transm ssion
signal is decreasethiigsish’bdwethus, thecoodraigait oot hrsl wenhdiarent:, si nce

on the basi 3 of KPS GHEURF S0 TESREPER FEERRRTEE by the most mobile o
stations in the nobile stations belonging to the
3. The method for controlling the
transmission power as claimed in claim 1, wherein:
a set of the mobile stations consisting of
the multi-point transmission target mobile stations to
which the base station transmits the same signal is
referred to as a multi-point transmission group; and
the predetermined code sequence is

different for each multi-point transmission group.

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

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

mobile stations.



mul ti-point transm ssion group, the transm ssion power is not excessively
i ncreased i n consequence of the reduced receiving quabks saNwiAR®R2(ar ti cul ar
nobil e station, and the transm ssion power of the nulti-point transm ssion
signal can be controlled in view of the efficiency in the whole system As
descri bed above, according to the above first through seventh enbodi nents,
in the transm ssion power control in the radio comunication system
adapted for the CDVMA nethod, as for the target nobile station of the

mul ti-point transm ssion, since the code sequence is not assigned
separately for each nobile station but separately for each request signal
or separately for each request anount of control, the possibility of
increase of the interference in the uplink by increasing the nunber of the
nmobi | e stations can be redhecedhe 28eUrpUARY ZOOGro22ingl AbRS 1. A net hod for

controlling tra 1.SS1.00,. hower in_a radi oggun' atipn st em conprising a
base station anné ansisrr%lb%lﬁsﬁ%ﬁeornavsmé:?g&@ﬁé as%ié @t?bnﬁ%’% Sabl e to
perform mul ti-point transm skéomul®of-pdirshsfadrnismigstibe samgesi gopiléo a
plurality of the nobile stations, wherein: the nobile statjon targeted for

the multi- pointS 3G RN ST 50¢ s FEREMbasdStSRTHIPD dh i ncrease

request or a decieasidrRAUesit Ot Heh@moblhBNSH SSheFoPAYErL Y respectively
spreadi ng or not spreading a transm ssion power control signal to the base

station with a priedeaersfifed Reoiges sequented po Uhe bagaoitdtororcontrol |ing
the transm ssion power as clainmed in claim1, wherein:

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

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

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

power requested to the base station.

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

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

base station to decrease the transmission power.



the multi-point transm ssion target nobile station determ nes contents of
the transm ssion power control to be requested to the2bagewatvatdoon on the
basis of receiving quality of received signal fromthe base station, and
transmts the transm ssion power control signal to the base station after
spreading that signal with a predeterm ned code sequence when the contents
of the transm ssion power control is determned to be the increase request
of the transm ssion power to the base station; and the base station

cal cul ates correlation between the signal received fromthe multi-point
transnission target nobile station and the 23 PANUARY 2006 -28 predet er ni ned
code sequence pre-stored, and increases the transm ssion power to the

mul ti-point transm ssion target nobile station if the correlation val ue
exceeds a predeterm ned thdeshet dneHiPddaresoasrofdingafibai ssi on power if

the correlalion yalug; dags, gy £Xeeet IARLIGIThenM Red bareshol d- 3. The
nmet hod for controllTing the ransm ssion power as claired I'n claiml,
wherein: a set of the nobilehstmllohpaconsitstnzgietiohheanryét i mpoi T

transm ssion tar et,nnbilisstations tﬁg whi ch th% base station transmts the

same signal is SFféPPedet6°hE PMUFRTE Pt andi™s&i 8 gr oup; and the

predet er m ned code sequenceofsthgi&5dgegqugﬂbegaqh Aekbbirgpatat wi#@nsm ssi on
group. 4. A nethod for controlling transmssion power in a radio

comuni cati on sy§€eRMeBRpr PEi AERErObarl Hiathitemsai&sd oRpBPWE st at i on wher e
the base staligaqlissRBhechO:RErHLLM dldisPaiileol LARATLSHLOBeqhEhce
transmtting the sane signal to a plurality of the nobile stations,
wher ei n: in the set of the code sequences is associated with a
different amount of control of the transmission power
in advance, and transmits the selected code sequence
to the base station; and
the base station calculates correlation
between the signal received from the multi-point
transmission target mobile station and each code
sequence in the set of the code sequences pre-stored,
and controls the transmission power to the multi-point
transmission target mobile station in accordance with
the amount of control of the transmission power that

is associated with the code sequence of which the

correlation value exceeds a predetermined threshold.

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

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

the predetermined code sequence is

different for each multi-point transmission group.



t he base station controls the transm ssion power in the nulti-point
transm ssion in accordance wth a transm ssion power ZOIANWARY 296est of
whi ch the request anmount of control is the largest in the transm ssion
power control requests fromthe nulti-point transm ssion target nobile
stations. 23 JANUARY 2006 -29 5. The nethod for controlling the

transm ssion power as clained in claim4, wherein: the nmulti-point

transm ssion target nobile station transmts a different code sequence in
accordance with the anount of control of the transm ssion power requested
to the base station. 6. The nethod for contror1ﬁng the transm ssion power
as clainmed in claim5, wherein: a set of the nobile stations consisting of
the nulti-point transm ssion target nmobile stations_to which the base
station transmts the same 1§ gnBie inethask doregonsrad langurie- poi nt

transm ssion grQQEnsﬁﬁgsEQS Lt- &E“éﬂaﬁ&ﬂﬁ%ﬂ?%ﬁbﬁ& LargakOphile  station

transmts to th ase statioh the cod sequence differfent 1n accordance
with the nulti-point transmﬁ@smwﬁt{ﬁnmﬂ@tt@rwhsmhsshan hebgée mohilon

bel ongs and the unt of control_of Qy transm ssion mﬁ# rgquested to
the base stati off lo?hgrﬁ%?%%%sforpre troling the ot rgﬁ SsPon” power as
clained in cIal@tétlmheaetar §Peeadd d -Paitts ignansmiissi ancbaeget nobil e
station does not transmt the code sequence to the base station_when that

mobi | e station FEGUERFE PhEICHERE 17 AW G Fediléds EPPnBMPHRRSAT ssi 0N
power. 23 JANUARY2086 580the transmission power requested to the

base station.

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

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

referred to as a multi-point transmission group; and

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

power requested to the base station.

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

the multi-point transmission target mobile
station does not transmit the signal spread with the

code sequence to the base station when that mobile



8. The method for controlling the transm ssion power as clainmed in claimb5,
wherein: the nmulti-point transm ssion target nobile stalANARER®6tS one
code sequence froma set of the code sequences in accordance with the
anount of control of the transm ssion power requested to the base station
where each code sequence in the set of the code sequences is associ ated
with a different anmount of control of the transm ssion power in advance,
and transmts the sel ected code sequence to the base station; and the base
station calculates correlation between the signal received fromthe

mul ti-point transm ssion target nobile st4tion and each code sequence in
the set of the code sequences pre-stored, and controls the transm ssion
power to the multi-point transm ssion target nobile station in accordance
with the anounteéfiesnregrestst bee thagrfitsdiion poweectrase tBeassoci at ed

wth the code s%ggﬁﬁgﬁaggaﬂhbﬁgeghe correlation val ue exceeds a

predeterm ned thres e nethod for controlling the transm ssion
power as claimed in claim8, wherein: a set of the nobile stations

consisting of the nulti-pojnt transm.ssj t ar get bile stations to which
the base station transmits {ﬁe @EﬁmP%EQﬁ%ﬁ¥aﬁsCO%@FSE?&BgtBﬁss a nul ti-point
transm ssi on grewpnsANdsibe povdet £ i heitherDde $aqUENA®,i Shedefiherent for

each nmulti-point transm ssion group. 23 JANUARY 2006 -31 10. The nethod for
control ling the transm ssibhe gBiert ROAQitHASMASELarnTar IGheFePhie t he

mul ti-point tragsaissholeiarast ofiObidde SRldRR tERRSHI Lecacpr edet er mined

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

the base station calculates correlation

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

predetermined signal.



sequence different in accordance with the anount of control of the
transm ssi on power requested to the base station. 11.23heNuarnzdef or
controlling the transm ssion power as clained in claim10, wherein: a set
of the nobile stations consisting of the multi-point transm ssion target
nobil e stations to which the base station transmts the sane signal is
referred to as a multi-point transm ssion group; and the nulti-point

transm ssion target nobile station transmits a predeterm ned signal to the
base station after spreading that signal with _a code sequence different in
accordance with the nulti-point transnission'j?HUp to which that nobile
station belongs and the anount of control of the transm ssion power
requested to the base station. 12. The nethod for controlling the
transmi ssi on power as cl ai nkd. i The|rdtthot) fowhepeitnolihagnthei - poi nt

transm ssion tar Ll ation_ does. not .transmt .the signal spread with
the code seque%gghfgggﬁégﬁaééws¥a??d%ﬁﬂﬂgﬁif%hf %ﬁﬁﬁﬁé'zﬁﬁﬁiﬁbﬁRv 2006 - 32
station requests the base station to decrease the transm ssion power. 13.
The nethod for controlling the transm ssigon power as clainmed in claim 10,

wherein: the multi-point trand®k b dfe AWl ensbrlrdonst SPRERSEER2cRs one

code sequence frem ay3et -pbihPer r £o4Ri SEAULNERY N @b akdangeiwhkhe L he
anount of control of the transm ssion power réequested to the base station

where each codewhéqtiehbe basehetseionftranmmidedeheegamncesanslassoci at ed
wth a d'ffere”&ef%g?gﬁtt8fa%°QF&&ﬂ fﬁpé*ﬁ% ,A0EH: 38100 BOWEE; ! Bngadvance,
and transmits a predsterninéd Signal  t'o the

the set of the code sequences is

different for each multi-point transmission group.

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

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

point transmission target mobile stations.

16. The method for controlling the
transmission power as claimed in claim 15, wherein:

the multi-point transmission target mobile
station transmits a different code sequence in

accordance with the amount of control of the



base station after spreading that signal wth the selected code sequence;
and the base station calculates correlation between thersugoat0ecei ved
fromthe nmulti-point transm ssion target nobile station and each code
sequence in the set of the code sequences pre-stored, perfornms bit decision
to decide whether the correlated received signal is the predeterm ned
signal or not, and controls the transm ssion power to the nulti-point
transm ssion target nobile station in accordance with the anount of control
of the transm ssion power that is associated with the code sequence of
which the correlated received signal is tecided to be the predeternined
signal. 23 JANUARY 2006 -33 14. The nethod for controlling the transm ssion
power as clainmed in claim 13, wherein: a set of the nobile stations

consi sting of tHanAuUieripoei POWeY arpddestiash toattdet basBi BEasiaRi ons to which
t he base station transmits the sane signal is referred to as a nulti-point
transm ssion group; and the set of the code sequences is different for each
mul ti-point transm ssion grbup.THs meAhwst Hod fontrohlingl thg transm ssion

power in a radi ommunication s s% m-comprd sing-.a. base station and a
nobil e station &ﬁ%?gm%ﬁ%l as Ow%%a.%éﬁupgeﬁgﬁg'%&aﬁgrﬁgfnwhgf?%?point
transm ssion for transmttanget hef sare mibdnal statdopkucahsiyt digtde nobile

stations, wherein: the base station controls the trapsm ssion, power in the

mul ti-point trahSfi S8Fbh PRI RECOFUESS 1A (raZFSEnBERE 16f SEBRE PP ©F the
transmi ssion poywgkchl eAEEsA8E &¢ oM & MBENiFRbIhe ghakl gignkD ibe

transm ssion power control requests fromthe nulti-
referred to as a multi-point transmission group; and
the multi-point transmission target mobile
station transmits to the base station the code
sequence different in accordance with the multi-point
transmission group to which that mobile station

belongs and the amount of control of the transmission

power requested to the base station.

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

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

base station to decrease the transmission power.

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

the multi-point transmission target mobile
station selects one code sequence from a set of the
code sequences in accordance with the amount of
control of the transmission power requested to the
base station where each code sequence in the set of

the code sequences is associated with a different



poi nt transm ssion target nobile stations. 16. The nethod for controlling
the transm ssion power as clainmed in claim15, wherei e JANIRARNI2MD6 - pOi Nt
transm ssion target nobile station transmts a different code sequence in
accordance with the amount of control of the 23 JANUARY 2006 - 34

transm ssion power requested to the base station. 17. The nmethod for
controlling the transm ssion power as clained in claim16, wherein: a set
of the nobile stations consisting of the multi-point transm ssion target
nobil e stations to which the base station transmts the sane signal is
referred to as a nulti-point transm ssiorPyroup; and the mul ti-point
transm ssion target nobile station transmts to the base station the code
sequence different in accordance with the nmulti-point transm ssion group to
whi ch that nobi P&osRat PéncoBerohgst aflek ttHEBFHGHIL OBf POYRET 6P of t he

transmi ssion  paetiLedueshed:Loqhie; base sl e ThuERLbod,f or

controlling the transm ssion power as clained in clarm erein: the
mul ti-point tratndm bseenstatgen; nabid|l e station does not transmt the code
sequence to the base stati 012 en that nobile s ation re uestq_ base

h
W% SE%h FEREF 195 MM Helthod ¥6° é%ﬁfejpol ling

station to decrease the tra
the transm ssi @atpewar akecl aigRdli nret@ived b, fvder ey i tHgdingoi nt
transm ssion target npbile station selects one code sequence froma set of
the code sequeh€88SASEAEBr daRESSW tHORhE® anthfti ¥t  aBht rfACtof CORE

transm ssion powepr,eRAHEShedHO ddte ohase iadd A L3001 adggequence
in the set of the code sequences is associated wth a different
and controls the transmission power to the multi-point
transmission target mobile station in accordance with
the amount of control of the transmission power that
is associated with the code sequence of which the

correlation value exceeds a predetermined threshold.

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

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

the set of the code sequences is different

for each multi-point transmission group.

21. The method for controlling the
transmission power as claimed in claim 15, wherein:

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

control of the transmission power to the base station.



23 JANUARY 2006 -35 amount of control of the transm ssion power in advance,
and transmts the selected code sequence to the base 31 HMNRY zw6 t he base
station calculates correlation between the signal received fromthe

mul ti-point transm ssion target nobile station and each code sequence in
the set of the code sequences pre-stored, and controls the transm ssion
power to the nulti-point transm ssion target nobile station in accordance
with the anount of control of the transm ssion power that is associated

wi th the code sequence of which the correlation value exceeds a

predet ernmined threshol d. 20. The nethod for com@olling the transnission
power as clained in claim19, wherein: a set of the nobile stations
consisting of the nulti-point transm ssion target nobile stations to which
the base station transnits 2he EBeeranatipshlfors congfreddédat bhas a nmul ti - poi nt

transm ssion gr - .angd_t t_of_the c q S LS di cent for each
mul ti - poi nt traggﬁpggggﬁagﬁoégveglééTﬁ%gﬁgﬁkégl#g%ggbﬁgfo% %%ggﬁhe
transm ssi on power as cl ai nedsétn «f aila Ifpbivikke seaniohbecoukt 5t pog bt

transm ssi on target bile .station transmts a predgt?rnined.signal to the
mgg 1

base station after "EpFéaBPhgtt hER MOt 98 'c 838 L6 §hBRLR™ i FPerent in

accordance Wt hyhlenhafRdNba8E s€&Pis®lt@indnhie d RS Hagel @RgRAVEEst 0 the base
station. 23 JANUARY 2006 -36 22. The nmethod for controlling the

transm ssi on powefessed| hpned #nmeélal TRANE WHSNE 553 08e8TE8EPY haldpbi | e
stations consisting of thetﬁylﬁﬁIggnﬂghﬁgqﬂ%ggaggggohaggggegnggﬁfiétations

to
station transmits a predetermined signal to the base

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

power requested to the base station.

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

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

the transmission power.

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

the multi-point transmission target
mobile station selects one code sequence from a set
of the code sequences in accordance with the amount
of control of the transmission power requested to the
base station where each code sequence in the set of

the code sequences is associated with a different



whi ch the base station transmts the sane signal is referred to as a

mul ti-point transm ssion group; and the multi-point trahsANGARYD2006ar get
nobile station transmits a predeterm ned signal to the base station after
spreading that signal with a code sequence different in accordance with the
mul ti-point transmi ssion group to whi-8k that nobile station belongs and
the anobunt of control of the transm ssion power requested to the base
station. 23. The nethod for controlling the transm ssion power as clained
in claim?21l, wherein: the nmulti-point transm ssion target nobile station
does not transmt the signal spread wth the code sequence to the base
station when that nobile station requests the base station to decrease the
transm ssi on power. 24. The method for controlling the transm ssion power
as clained in cRECRNE1CLWAEREFAL ©fetll tianselims i0naROWESsiBn target nobil e

station selects t@hansedeaﬁaqegggﬁﬁgra gglsé:ttetequltn%%, CQdRageQUeprigs in

accordance with e anount transm ssiron power requested
to the base st &aisensnheneneathecosiersetiuendhatn stilgmadetich thhe code
sequences i s ass ; %?g h a dlfferen 3 JANUARY 2006 -37 anmpunt of
control of the tfaf sfF8H® pBReP IR nce, and transnits a predeterm ned

signal to the base StatlOﬂt@étﬁﬁsépﬂﬁﬂﬂkﬁgdbh@hlakggaboﬂ&émathgn sel ected
code sequence; and the base station calculates correlation between the

signal recei ved PEEWRPRhERAUFLEDRSI FRCe Y YothdHEsitEe fMadgér PRABEI e station and

each code sequ%&%ﬁsh@sgasnsggrgéttr{a@ofweséaecq%n%% RLensteped. perfornms
bit decision to decide whether The correl ated

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

predetermined signal.

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

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

the set of the code sequences is different

for each multi-point transmission group.

26. A radio communication system
comprising a base station and a mobile station where

the base station is able to perform multi-point



received signal is the predeterm ned signal or not, and controls the

transm ssion power to the nulti-point transm ssion taryANUVARY k@est ati on in
accordance with the anmount of control of the transm ssion power that is
associated with the code sequence of which the <correlated received signa

is decided to be the predeterm ned si-g&al. 25. The nethod for controlling
the transm ssion power as clainmed in claim?24, wherein: a set of the nobile
stations consisting of the multi-point transm ssion target nobile stations
to which the base station transmts the sane signal is referred to as a
mul ti-point transm ssion group; and the set of the code sequences is
different for each nulti-point transm ssion group. 26. A radio

comuni cation system conprising a base station and a nobile station where

the base station is able.to performmulti-point 23 JANUARY_ 2006 - 38
t ransni ssi on foFrFPéﬂéﬁ?PPPngofhEri%ﬁWQEﬁkﬂ%ﬂthﬁa%fmepﬁﬁﬁéﬁlt§°o? the mobile

stations, whereif urtaﬂ@étgogf' gnst abhore t v getsds f Qhetlaymul ti- poi nt
transm ssi on provi des the base station of an |ncrease request or a decrease

request of the transnissiohhpowelrlly stedpent itpabptedr adi Ajeonuhbi -
spreading a tra%%%ﬁs‘c?QnBW’E%:]SHR;B%%vdléésgﬁe 62 L8 33 Skathon with a

predet ermi ned codée sequence I'0 communi cation System conprising a
base station andnareabel eeghattoor anﬁmréduetnﬁqmegtabﬁomhes able to perform
mul ti- point transnlsS|on for tra nltt g the sane signal to a plurality

of the nobile stdfFSHSSSHRBrBPHST ¢ GG 19h SPEREF @8N PFoPPFng part
controls the tr%@%@h&&hgnap@%ﬁsmﬂséf@l pHddr RUntrol signal to the

base station with a predetermined code sequence.

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

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

target mobile stations.

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

the transmission power controlling part

controls the transmission power in the multi-point



transm ssion in accordance with a transm ssion power control request of

whi ch the request anmount of control is the |argest in2ijJeNuAranzws ssi on
power control requests fromthe nulti-point transm ssion target nobile
stations. 28. A radio communication system conprising a base station and a
mobi |l e station where the base stationr3%s able to performmulti-point
transm ssion for transmtting the sanme signal to a plurality of the nobile
stations, wherein: the transm ssion power controlling part controls the
transm ssion power in the nulti-point 23 JANUARY 2006 -39 transmission in
accordance wth an amount of control of the transm ssion power requested
fromthe nost nobile stations in the transm ssion power control requests
fromthe nmulti-point transm ssion target nobile stations. 29. A

conmuni cat i on t eFahABLsdevhcEn ITHRTES aurmblalneaslpantoﬁfcgmmbatl ng with

a base station Lp gpLa ££’ SEIoLD %dv?e’} Yé %ﬁ:%@te%”?r%”?ﬁés

transm ssi on pomer con reques |ng part requesting %ﬁ base station

to increase or mdbﬁleas€athen$rfmuﬂheﬁﬂnmmqmmmsnonnpbherbasnsroi recei vi ng

quality of received &gngﬁal n1th base ., station, .whereip; the transm ssion
g

power control r&GEBEEF A&t &LENSPAEFORT bRTIRCI ner ease

request or a degpBase &LegUeshs Of the transm ssi on power by respectively
spreadi ng or not spreading a transm ssion power control signal to the base
station with a predeternined code sequence. 30. The communi cation term nal
device as clained in clai 292 @Bfeinjcation terminal device

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

the transmission power control

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

base station with a predetermined code sequence.

30. The communication terminal device as
claimed in claim 29, wherein:

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

a code sequence assigned for the multi-point



upon being targeted for the nulti-point transm ssion where the sanme signal
is transmtted fromthe base station, the transm ssi o ROWRARY 06 I Ol
requesting part uses, in code sequences provided to be different for each
mul ti-point transm ssion group, a code sequence assigned for the

mul ti-point 23 JANUARY 2006 -40 transmd@si on group as the predeterm ned code
sequence. 31. A communication term nal device acting as a nobile station
comunicating with a base station in a radio comunication system and
conprising a transm ssion power control requesting part for requesting the
base station to increase or decrease the transm ssion power on the basis of
receiving quality of received signal fromthe base station, wherein: the
transm ssi on power control requesting part transmts a predeterm ned signal
to the base st&FPBEMAFE PN sPFRIRIi Y tHPridgtermAned §0€86de sequence
different in acgggggﬂgg.mﬁth t he ambunt of control of the transm ssion
power requested to the base station. 32. The communi cation term nal device
as clained in claim 31, wherein: upon being targeted for the multi-point

transm ssion where the sane, i%@%&m&@nﬁ% @ightgggmgﬁgg1éggiggse station
the transm ssion power control’ requesting part useS, in code sequences
provi ded to be dttiageat afmdbehehstadidn pemiiunticaisAbSaion &rbaPe a code

sequence assigned for the nulti;goint transmni ssi on %roup as the code
sequence. 23 JAﬂBﬂPVOQOB% @4ﬁad1 communication system and

comprising a transmission power control requesting
part for requesting the base station to increase or
decrease the transmission power on the basis of
receiving quality of received signal from the base

station, wherein:

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

base station.

32. The communication terminal device as
claimed in claim 31, wherein:
upon being targeted for the multi-point transmission
where the same signal is transmitted from the base
station, the transmission power control requesting
part uses, in code sequences provided to be different
for each multi-point transmission croup, a code
sequence assigned for the multi-point transmission

group as the code sequence.



33. The comuni cation term nal device as clained in claim31l, wherein: the
communi cation term nal device does not transmt the peerietesry rmd Si gna
spread with the code sequence to the base station when that nobile station
requests the base station to decrease the transm ssion power. 34. A base
station apparatus for conmmunicating wtt-h nobile stations in a radio
communi cation systemand for being able to performnulti-point transm ssion
to transmt the same signal to a plurality of the nobile stations,
conprising a transm ssion power controlling part for controlling the
transm ssion power to the nobile station in accordance with a transm ssion
power control request received fromthe nobile station, wherein: the
transm ssion power controlling part controls the transm ssion power in the

mul ti-point transm ssion ifzaceed danmin¥dat e tbk-ARSAT S§EQN-QONEr contr ol
request of which the request anount of control 1is the largest in the

transm ssi on powéﬁlméﬁtﬁélClaémué%tswh¢mmmthe mul ti-point transmni ssion
target nobile stations. é‘?ﬁﬁﬁ:ﬁﬁéﬁﬂf&ﬁ aRRA% ﬁ%ﬂsdggéc? ggynlcatlng
or be

with nobile stations in a ra conmuni cati on systém an ing able to
perforn1nultl-p@bmtttaaemmtsshenpredétemmmnddtdngnaanepﬁegdaW1EB dRBIUARY 2006

-42 to a plurality of the nobjle stations, conprising trapsm ssi on power
control ling parF°§8r588H?P8?lFﬂgth? a??éﬂ§ﬂ?§§18’eﬁoﬁgﬁttBOBﬁg]nobile

station in accerdanen wehledthl BRSMSSE WL AW teOlelc@leakequast received

fromthe nobile station, wherein: the transm ssion power controlling part
transmission power.

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

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

mobile stations.

35. A base station apparatus for
communicating with mobile stations in a radio
communication system and for being able to perform

multi-point transmission to transmit the same signal



controls the transm ssion power in the nulti-point transmssion in
accordance with an anount of control of the transm ss2DIANIARY 200e€quest ed
fromthe nost nobile stations in the transm ssion power control requests

fromthe nulti-point transm ssion target nobile stations.
242-

to a plurality of the mobile stations, comprising a
transmission power controlling part for controlling
the transmission power to the mobile station in
accordance with a transmission power control request
received from the mobile station, wherein:

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

mobile stations.



