;e3e' V:;'s667T8XDOI :6:T:;Q < ;~ 5 AUG ZOOZ DESCRI PTION BASE STATI ON
APPARATUS AND TRANSM T POMER CONTROL METHOD 5 Technical Fiel d The~ i d6n2002
invention relates to a base station apparatus having a function of

detecting the position of a term nal apparatus in conmuni cat
transmt power control nmethod. 10 Background Art A nethod ofmm@"ﬁmﬂm MImhe
position of a terminal apparatus in commurdi cation by a base

apparatus in a CDVA-based radi o comuni cation systemis discl os€@¥s in

"Requi rements and Objectives for 3G | wices and Syst

1998.7.21", etc. FIG1 is a di agramDﬁ%ﬁsﬁ‘;b%di 0 conmuni Jmmmm HI’H”‘

I ncl udi ng a base station apparatus having a position detection f J.on.
_—When base station 20 apparatus 1 detects the position of termna apparatus

2w th whi C']ad%%ecﬁﬁg'rfdﬁ %PH&A%J&?%‘N% %%Hﬁ’é‘hi%tb%mbé%‘?ngi@ﬁ'ﬁ'moo

apparatus 1 I'rection angle of term nal aratus

between the direction of arrival of a reception S|gnal and the base station
taki ng 25 advantage of array antenna characteristics. This nmethod of
detecting thegdhh8dd PNrafeitde term nal apparatus is disclosed in the
"Introductory Course for Adaptive Signal Processing Technol ogy Using Array

- 5 AUG 2002 The present invention relates to a base station
apparatus having a function of detecting the position
of a terminal apparatus in communication and its transmit
power control method.

10
Background Art
A method of detecting the position of a terminal
apparatus in communication by a base station apparatus
in a CDMA-based radio communication system is disclosed
15 in "Reguirements and Objectives for 3G Moblle Services
and System (ARIB) 1998.7.21", etc.
FIG.1l 1s a diagram showing a radio communication
system including a base station apparatus having a
position detection function. When base station
20 apparatus 1 detects the position of terminal apparatus
2 with which 1t 1s carrying out a radlio communication,
base station apparatus 1 detects direction angle 6 of
terminal apparatus 2, angle between the direction of
arrival of a reception signal and the base station taking
25 advantage of array antenna characteristics. This
method of detecting the directlion of the terminal
apparatus 1s disclosed in the "Introductory Course for

Adaptive Signal Processing Technology Using Array



2 Antenna and Hi gh Resolution Arriving Wave Estimation", etc. After
detecting direction angle B of terminal apparatus 2 fornmed wth teh oG 2002
station, base station 5 apparatus 1 neasures the di stance between the own
station and term nal apparatus 2. The nmethod of neasuring distance L

bet ween base station apparatus 1 and term_nal apparatus 2 will be expl ai ned
bel ow using a slot timng chart in FIG 2. 210 It takes propagati on del ay t
for a downlink signal sent from base station apparatus 1 to arrive at

AT T SRR T A Tt

si gnal sent arri've at “base statron appar atus
Z. Furthermyr It takes 15 apparatus delay 8 after term nal apparatus 2
conpl etes reception of the downlink signal until it starts to send the

upl | nk signal . ThiyeagRaAYSooLay Gubaotanet hpdadieg! adictarhildhy

processi ng of the conponen 0 apparatus and~tim ng e

shown in Fl Ghash@lud POER rmdd dwaRPArEI &S ot Wt 8tabd KNox8et & PSLon
station apparatus 1 ( and therefore by neasuring tinme T after base station

apparatus 1agpatatius irneasdirése oW ¢ thnTegbalt wede h @@ 3In AL BbHS 2
until base station apparatus 1 starts to receive the 25 uplink signal sent

fromterm nan@pperaiisal, agpasapassidl e Thecalectthatie off apegsuirdmglel ay ' ¢
fromexpression (1) below. t - (T-S- S)/2 (1) 5 AUG 2002 3 Then, base
stati on appariad tantecinbedtiwakntizadiess tadd dn Eppera tiue loan & ttarmdnand
term nal apparatus 2 fromexpression ( 2 ) below, where Cis the velocity
of light: Sapparit@g 2 wkid, benexphainedablelowivushngng, stlledr e imsingt
only a direct wave, which arrives directly fromthe transmtting side at
the receivi ehartelputFi6Gs@-.a del ay wave, which arrives after being
reflected by nountains 10 and buil dings, etc. Generally, a conmmunication
systemMWth high dedsdakesnPrepagatbest deday del fprvavéowndiink signal

sent from base station apparatus 1 to arrive at terminal
apparatus 2. Likewlse, 1t takes propagation delay 7 for
an uplink signal sent from terminal apparatus 2 to arrive
at base station apparatus 1. Furthermore, it takes

15 apparatus delay 0 after terminal apparatus 2 completes

reception of the downlink signal until it starts to send
the uplink signal. This apparatus delay 0 is generated
due to delays 1n processing of the components of the
apparatus and timing Jjitter, etc.

20 As shown in FIG.2, slot length S and apparatus delay
0 are known to base station apparatus 1, and therefore
by measuring time T after base station apparatus 1 starts
to transmit the downllink signal to terminal apparatus
2 untll base station apparatus 1 starts to receive the

25 uplink signal sent from terminal apparatus 2, it is
possible to calculate propagation delay 7 from

expression (1) below:

T = (T-S-0)/2 (1)



as a CDVA system carries out RAKE conbi nati on that comnbi nes receptLo$ G 2002
signals of direct and delay waves arriving at different tines to ihplo %

its reception 15 quality. Moreover, the CDVA system perforns transmt power
control based on the power |evel of the reception signal to reduce
interference with other stations while maintaining its desired reception
quality. In a radi o comunication system 3when a terninal 20 apparat us

noves away from a base station apparatus with which it is comrunicating)

the Lerm nal aPbarih PBASAMECAVI heBRSTETATS, S RALANOE
processi N9 W1cl Hesedt MEL Bldelor? RN BOAV B o195 SH AT AW YN B Bl 08

apparatus c nicates w I"urali ase station apparatas ase

station appar t at,iy0 r gl e I riBg
Thi's diversit g om SRGERRE SR, T2 BAEDT, “WHE -2 CIY LS T oY o
apparatus cqnijes reception signals froma plurality of base station
apparatuses and sends the conbined signal to a switchboard. 5 During
di versity handover, apyxone of base statiqmpppparatuses performs transmit
power control to satisfy the reception quality. Therefore, if any one of

these base stati omexp®ari ushaltas- pact ¢aoeRiommeAYal therd hssnbesenly
station apparatus sends a term nal apparatus 10 a command for lowering its

transmt poserdineetderatve,r achitehi ararfvesnddnecthy Hséramtaved t he

term nal apparatus follows the instruction of the conmand. For exanple,
even i f baseram$smar tiopgr alde Atsthds relve 1elngnal deppartataissa aahebhag f or
increasing transmt 15 power, if base station apparatus B sends the

term nal app@ve uswhisdmangives catteasbed ng arefile e rbyt meountadnal
apparatus decreases transmt power. Here, while base station apparatus Ais
carryi P ounhPabdAd pIsi t PHE det@RRLEALLY ., theCPBMWEFabd ogp sirst em
decreases transmt power according to the instruction of base station

appar at us BW YRcBHT oF PRGN thOD LSt £GP GppaCatI Al B¥C MRS BAR t he
Gt ati on appstfisEbhs BEFAG HOSFATh OBFeRAn HAMMH BFvaRs hat
handove: PR e BAE L DB LB 201 iR 68U s
arriving at different times to improve its reception
15 gquality. Moreover, the CDMA system performs transmit
power control based on the power level of the reception
signal to reduce interference with other stations while
maintalning its desired reception guality.
In a radio communication system, when a terminal
20 apparatus moves away from a base station apparatus with
which it is communicating. the terminal apparatus
performs handover processing to enter into a
communication with another adjacent base station
apparatus. This handover processing includes diversity
25 handover processing by which a terminal apparatus
communicates with a plurality of base station

apparatuses (base station apparatus A and base station

apparatus B) simultaneously. During this diversity



,=.5 AUG 2002 5 Disclosure of Invention It is an object of the @_r&g{ﬁﬂ} 2002
invention to provide a base station apparatus and transmt power contro

nmet hod capabl e of accurately detecting the position of a term nal apparatus
even during diversity had over. Accordingly, the invention provides base
station apparatus conprising: first notifying neans for notifying a control
station apparatus of first information indtcative of diversity handover

bei ng perfornmed; second notifying means for notifying the control station

o for nod; AP APRI t Spd A LR oRBRAC HEARSTHS hePRBAT T by SANPLESdner

trol i t ar.get |0t te fi 1 th It
detection. FadrrtehfiBnaTe) tEatE AR hETo o RATe BT 4 8PPuct i on
fromthe coniiol siallon aRpR ghide BEAS! CRACLARK @1 (s DT oW ngs FIG 11
an expl anat STXP &FAW HG" Lo exXpl &rn posT LT on detect Fon a t ermnal

apparatus; E i&ﬁ$% | ot diagramto explain position detection of a
t erm nal apﬁ%&%%égj a3. is drawi ng showi ng a system configuration of a

base stakion appargipsndTelivérsidy AAMPPFER, VAN i r0padd Yy Kation
controller according to an enbodi mént of the presént invention; FIG4. Is a

bl ock diag“ﬁ%%ﬁ?ﬂﬁﬁbéscﬁﬁiﬁbEﬁkiQ&dﬁsﬁﬂﬁ pasR St h PRoAPRY Hdbisfy
according to the enbodi nent of the present invention; FIG 5 is a block

di agram showimg ecdl t gonaigudl otyt.he THdké€osied) iDh appabaldiof these
communi cating wth the L, 5 AUG 200Z 6 base station apparatus shown in
FIG 4; and Rds6 istattivanviagpakawiuges healsatgoodhire dep tben ppyel iafy an
advance wave and del ay wave and tine. 5 Best Mdde for Carrying out the

| nventi on Wtiisebarssncet atwam appazaitachesieddswiandermbnaibagip@enataofs t he
present invention will be explained in detail below FIG3 is a block

di agr ani8hovit ngommagnd i fomtloverdng bhse tntansvhtapawex uios omier| do
station apparatus, which is a conmunication term nal,_ and radi o network
control | er, TPfERecoR EgrL amensesd ikt hhpof Bphamaidsthecsegmined an

enbodi mrent of the present _inventjon.
apparg%us follows the lnstruction of the command. For

example, even 1if base station apparatus A sends the
terminal apparatus a command for increasing transmit
15 power, if base station apparatus B sends the terminal
apparatus a command for decreasing transmit power, the
terminal apparatus decreases transmit power.
Here, while base station apparatus A is carrying
out the above position detection, 1f the terminal
20 apparatus decreases transmit power according to the
instruction of base station apparatus B, reception power
at base statlon apbaratus A decreases and the position
detection performance deteriorates.
Moreover, even if both base station apparatuses
25 perform position detection during diversity handover,
the reception quality becomes unstable and the accuracy

of position detection deteriorates.



First , diversity handover will be expl ained using 15 FI G 3. Mobi I_egsggﬁi ?
apparatus 103 is in a diversity handover state in which it is conftufi i%ﬂg
Wi th base station apparatus al0l and base station apparatus bl02

si mul t aneously. Here) suppose a case where base station apparatus alOl is
detecting the position of nobile 20 ststi on apparatus 103. Base station
apparatus alOl and base station apparatius bl02 notify radi o network

control | epy;dQ8stiRabr i dgost ati on apparatus 103 is in a diversity handover
state. Radio network controfl er 104 sends base station 25 apparatus alOl
and base station apparatus bl102 data to be sent to nobile station apparatus

103. Base_station aratus al0l spreads data using spreadi ng code A and
sends it tol%oBR Q%Effl(océt P na?fp;i?;ﬁeéfﬁgé Inventiong tﬂuﬁrgt}@% a (PRSCyRialg8e
station a ' S 1N it to
nobi | e stg??%%%p%%%f&i%%?%!%ﬁ%e@%’lgﬁloﬁ{eggggr g%ﬁ@%o@@%%ﬁﬁggﬂg t he
si gnal frdetdedss shatpositiappdraaterminb) hppeiragus preadungng atieefsiy had
despreads the signal from bgse station :&pat tus, b102 usj ng spreadi ng code
B and conBY¥fes t dinglial the pgyention royidesphasg usteten sppRaRUgat a

sing spr j :cqdeg n i S t at koo r 1 reads
the ecopei ptisiBRe Pt BMoEAR hiheali8T0f BotHfioROE Bolifrdt MlafSAP
net wor k cappavhfusr ofOfirst Lnfoemestéon biaskcativt | afn dapgraitat handb®2r dbsing
despreads t reception signal .using spreadi ng .code and sends it, to radio
et vor K CBRPEITECE 3660n &P BB WBTATRorioF GPPUR R84TRE HeiEal Grebighect o
from the 5)802htud bPBRBRA RABPmkticH FhHRARRPE Hodifch WSO Sbdihg! © the

net wor

performed; and transmit power control means for performing transmit
power control using a target quality adequate fir performing the position
detection, a said target quality being changed according to an

instruction from the control station apparatus.

Brief Description of Drawings

FIG. 1 is an explanatory drawing to explain position detection of a

terminal apparatus;

FIG. 2 is a slot diagram to explain position detection of a terminal
apparatus;

FIG 3. is drawing showing a system configuration of a base
station apparatus, mobile station apparatus and radio network

controller according to an embodiment of the present invention;

FIG 4. is a block diagram showing a configuration of the base

station apparatus according to the embodiment of the present invention;

FIG. 5 is a block diagram showing a configuration of the mobile

station apparatus communicating with the



Then, transmt power control during diversity handover wlll be exglaeg m
During diversity handover, as described above , it is only requir 2002
any one of base station apparatuses have good reception quality. 20
Therefore, it is desirable to performcomon transmt power control over
base station apparatus alOl and base station apparatus bl102 based on

signals collected in the radio network coftroller. However, collecting
signals in the radio network 25 controller and then returning transmt

power control informatjon to the base station a%paratuses wlll increase

control del RpSen@fdigl PR PRRASRBHE SPYER! dPmIcHFr 4ét @0 %insnit power
control. Therefor optrol _i - 5 ~ 2001 8 perfornmed oyer. base
station apparat us%ei[lcglgaﬁa Baagaﬁjaqgogﬁgﬁ’ gataus"p%itegiim?éﬁdgﬁt wePewn
that the receptian ality wlll becone excessively high at _neither of the
two appar at R?Dé%?rTﬁ%j ?I%,X%ﬁqcée s‘f"%tvieona% aéﬁg‘r#u‘ga%(%aaé%ﬁt € 50 t hat
transmt power is increased only when the transmt power control comands
from both base station apparatus alOl and base station apparatus bl02

instrwﬂstr§ﬂ§ .tMQ?§”f6?5a5§%f££ a§ﬁgg thgnfﬁiéngg%% i f either base

station Tapparatus 1 nstruc anSmt power to ecreased, nobile

station appar at us i, IGIRASER b HIMT £ DY -2 TBIHE] Carklydiigs Skl | on

apparatus alOl is carrying out position ion of no e statTo

apparat us 1@hbdaemist 68N tiR] afb8RnMRET{ RTERRGHLWEGENES BISERBIIR 1d84q! n
this case, the follow ng processing is perfornmed. Base station apparatus

al0l and bage: s@atiadil apeabat.us bl02 notify radio network controller 104
that nobile station apparatus 103 is in a diversity handover state. In
response to this IRE®t Batlisora Wheckadiieagqeamoshdddi ngntr addref i gharapesohhe
target quality (for exanple, level) of transmt power control to a |l eve
enough for pd&itase détadriopnappanstusess mohbhlbastadtizdn onppppatyss
al0l and base station apparatus bl02. Each base station apparatus is
i ndependent which is a communication terminal, and radio network
controller, which controls the base station apparatuses
according to an embodiment of the present invention.

First, diversity handover will be explained using

15 FIG.3. Mobile station apparatus 103 1s 1in a diversity
handover state in which it 1s communicating with base
station apparatus al0l and base station apparatus bl02
simultaneously. Here, suppose a case where base station
apparatus all0l is detecting the position of mobile

20 station apparatus 103.

Base station apparatus al0l and base station
apparatus bl02 notify radio network controller 104 that
mobile station apparatus 103 1s in a diversity handover
state. Radio network controller 104 sends base station

25 apparatus alO0l and base station apparatus bl02 data to
be sent to mobile station apparatus 103.

Base station apparatus al0l spreads data using

spreading code A and sends 1t to moblle station apparatus



25 carrying out transmt power control and increasing the target GUQIAP9 ﬁmz
transmt power control will inprove the quality of reception power arriving
at each base station, which wlll al so i nprove the position detection ,- 5
AUG 2002 9 performance. This is such sinple processing that the radio
network controller changes the target quality of transmt power control for
a plurality of base station apparatuses situltaneously, nmaking it possible
to obtain 5 extrenely effective results. Mre specifically, operations of

(e, SPoue DSt ShaS S IS THFRRNS A r TR b s

oM LR AR AP U RO BRI,
o i, T LD SRR T Bt § EOTML EBRLAT o B
iocese) 10 PRI Ripdan | Spbesgcesl MBI TEShl WA Hhap,

anplify signals recelved by ante to spe

frequency tq ananhesPreats HHRIULIGHaA APSRPEEE ef SREUENEH- a@#gﬁiutshe

signals to coherent 20 detection and output the signals to mat ilters

218 to 220. Yo shed g hBedte i CPQePer&RANE dRTAESSl FHegBd heyPalRUL
signals fromreception RF sections 215 to 217 by their specific spreading

codes and out put tMEbsplecasitatgoal sappadeltays PLOBI Ispr@aasr it &i Geuidg 230
25 and selection circuits 227 to 229. Delay profile nmeasuring circuit 230
nmeasur es delsgyreadfliingscédeceptamd pewnds att a Badet stdtbont appavatus

mat ched filters 218 to 220 and out puts the neasurenent - 5 AUG 2002 to
result to tiai®l despceadscihewrecep.idn Gignaluss ingespareaxhngl eodfe t he
delay profile measurement result. In FIG 6, the horizontal axis expresses
the ti k0 an® and sendsdit o sadie pefaopowantralieralifd .5 dokvewiissi on,
there is not only a direct wave, which is a transm ssion signal directly
arriving at Rgeretetdian) aRRRT Bk SHPIP % adddafawpEeadis theareicaRrt dpner
being refl ected bﬁ nmoupt ai ns_and _hui | di n 6 shows that a

Gir oot wive SAGRAL G5 bBder RS aAABCASIS FHE  F6RA% LtaHenraaie
Tha 't e af REFeRmIC GORER 11 eE0d g, m BB RSP b PR Sl bhadi “ERE"'
dot oct od paeipanel OF B tetRECEAE, thEt s fonhTe AR R BB 1 M
ot chedt 1 B Ee IS Mpghaatises?add SERAUIPL rENTHUIRYLRIRE! 0 O |

arrives to directifReffl, al¥aNahi30 psieratynRd1banadh Rg e 4 pEQWIRt i ON
output fromtimng detection circuit 222. Direction of arrival estinator

221 estimat @gpahiovéir actidbefefpliadaled! tbariece@iversigsahafddsvbhe
out put signals of selection circuits 227 to 229 , detects
as described above, it is only required that any one of
base station apparatuses have good reception quality.
20 Therefore, 1t 1s desirable to perform common transmit
power control over base station apparatus al0l and base
station apparatus bl02 based on signals collected in the
radio network controller.
However, collecting signals in the radio network
25 controller and then returning transmit power control
information to the base station apparatuses will

increase control delays, making 1t impossible to perform

correct transmit power control. Therefore, control is



25 the direction angle between the own station and nobile station apggr%tui )
and outputs the information on the detected direction angle to posidi A 002
detection circuit 224. .- 5 A1GZOQZ Il Position detection circuit 224
measures a propagation delay fromthe information on the tine at which the
first arriving signal has arrived and timng offset information and

cal cul ates the distance between 5 the own8&tation and nobile station
apparatus. Then, position detection circuit 224 output sterm nal position
information indicating the distance and the directjon ang%e bet ween t he own

station and BREFPEMEL PERT RAS A LAl AN ARRAFALBA Aot 0Lt aR% PaSRi ch i s
be. used T or B FLPPa P EEAH0R 10A chR AERHAFREL BUED EEREnAES ccer ved
ol gnal “out pReFPBRED | FEREAEY, B Re8PE, SPAERRIYR BB Riecent  on
202" and condtt EABE O Ehe Sl RPBAPR SN, UL LECTERIIE wuiE) Y
s
section 203 jiycibasPELYdis WRBRAYHY 158 sAIE Ptiid I Aerdaseathsagnal

to delay profile neasuring circuit 225 and selection circuit 2Z6. 25 Del ay
profile neaswémIbeithe tdsa825 taRASeh eapp aded Bl sPadiil &ardd HA8 eO Wit 1 8hgnal
of matched filter 204 and outputs the neasurenent result to timng
detection ciapparazdils bliod dg getectti bratisnelit pdAddr ded bet SihkareaSe UG
2002 12 tinme at which the signal exists fromthe delay profile and outputs
t he i nf or matlimrtlobs td@sdet &€t ed theme hasees tatilom apparatdz6inSd matten
circuit 226 outputs the output signal of 5 matched filter 204 to channel
esti matld s A0HAanAniNpowdr & o hexidiecneéhagebemadiiba statdiom 2ppamatiwsan
advance wave to channel estimator 205 and a del ay wave to channel esti mator
206 . Channdi02stiepmersesoI ransmdd eeveat-c Fheredfndeanplft base
variations of the reception 10 signal due to fading. Then, RAKE conbi nation
circuit 207 SYRERPHniZRBAFRE BRIVEAROD wh¥ e CATF TN gy oMty P 2R d td&Rpensat es

th h d | i.tud iati f di timat I timat
205 For ¢ ho SRIVARES AT AL A0 et L ABPEATSAAG0 dhpE Py BE SAFLAR one

f 15 fadi Lt ed I ti 2 del . Then,
%AKE coﬁbI Eé?e%%bgﬁro?}“ ?gfg'}%(}g%‘f%: %%?gﬁkﬁqg%%g%ﬁggﬁoneoﬁyt IlIlgvgorregIled
i I bt ai d ,si t 20
e Ront o orh TR e NI POR 1Y BYOL44EL G Ao R LA,

power contr g, SQMERRG £&nt E?Bwé@ﬁgna% BeLhd0hadll s tNP¥ £OXChp Kt us
conbination circuit 207 pertorns RAKE conbi nati on by adding up the
conpensat ed g e¢2Phictt €3t & sy enb@ wiDERI Rdrteré ELER 1104 St8RA -mobile
station apparatus 103 1s in a diversity handover state.
In response to this information, the radio network
20 controller changes the target quality (for example,
level) of transmit power control to a level enough for
position detection and notifies 1t to base station
apparatus al0l and base station apparatus bl02.
Each base station apparatus is independently
25 carrying out transmit power control and ilncreasing the
target quality of transmit power control will improve

the quality of reception power arriving at each base

station, which will also improve the position detection



25 The channel -esti mated val ues from channel estimators 205 and 206 are

al so output to transmt power control circuit 208. Multiplexing cirg .Uﬁﬁgi
mul ti pl exes the transmt power control comand - 5 AUG Zz0Qz 13 calgtl 002
by transmt power control circuit 208 with w the transm ssion signal.

Modul ation circuit 210 carries out primary nodul ati on processing such as

QPSK nodul ati on and spreadi ng nodul ati on ch this result. 5 Transm ssion RF
section 211 carries out quadrature nodul ation, frequency conversion and

anpl i i cati g, PEQGESS 0D, €y SRe9ar Ydidy aE}EH ‘:}'ﬁ%g%ﬁ]ﬁi\ﬁgdﬁﬁ%é Iled

based on the received transmt power contro S

transmtted éaag\oamteemg#gc%%famw AHEn JUR! P @zge‘éh%adilgey of

configuration of the no station apparatuS carrying olt a ra

comuni cat i ofrWhidh{9epHaeT Yt t £B 12RRA & Us11PalliG ¢ 9k! bake @A LBRd
using the block diagramin FIGS5. This nobile station 15 apparatus is

provi ded W tippud 40868k SIMENH LTS o118 168) Malligdi v Pod § Ybhandeveitain
Ant enna dupl exer 302 allows a sane antenna to be used for both transm ssion

and recepti axgs@emulpues fect jvel reselved by antenna 301 to reception RF
sections 20 303a and 303b and sends a transm ssion signal output from
transm ssi on RF sedbren siiScifimakhya 2@leriRetoms omf REhececdEbowe B@Iee and
303b anplify the reception signal input from antenna dupl exer 302 and
convert its $teduemcyappasatiwsesnadidtmobldpuentatdonappaaisdnus f wiéddency
and outputs the signals to matched filters 304a and 304b respectively.
Mat ched fil teesexplained using FIG.4 and FIG.5. FIG.4 1is a block
diagram showing a configuration of the base station
10 apparatus according to the embodiment of the present
invention. FIG.5 is a block diagram showing a
configuration of the mobile station apparatus carrying
out a communication with the base station shown in FIG.4.
Here, suppose a CDMA (Code Division Multiple Access)
15 system is used.

In FIG.4, reception RF sections 215 to 217 amplify
signals received by antennas 212 to 214 respectively,
convert their frequency to an intermediate frequency or
baseband frequency, subject the signals to coherent

20 detection and output the signals to matched filters 218
to 220. Matched filters 218 to 220 perform despreading
on the output signals from reception RF sections 215 to
217 by their specific spreading codes and output the
spread signals to delay profile measuring circuit 230

25 and selection circuits 227 to 229.

Delay profile measuring circuilt 230 measures delay

profiles (reception power at a predetermined time) of

matched £filters 218 to 220 and outputs the measurement



304a and 304b perform despreading by multiplying the output signals, .of
reception RF sections 303a and 303b - 5 AUG 2002 14 by their spediﬁiAUG 2002
spreadi ng code and outputs the despread signals to delay profile neasuring
circuit 307 and selection circuits 305a and 305b. Delay profile neasuring
circuit 307 neasures delay 5 profiles of i@e out put signals of matched
filters 304a and 304b and outputs the neasurenent result to timng
detection circuit 308. Timng detection circuit 308 detects the tine at

whi ch t he signg! exl st h | aY; o] igﬁéi d put he i nformation
on the detected ?Frr?oiot?{c')ﬂsiﬂe‘# eg??gr?q:cji%u%tis %g %2 '30§§{'éS§I ection
circuits 30 ?;@ ut pu t ety 1S T Gnd a
and 304b toigﬁgﬁ%g e§?$ﬁ%§o§§ ggggyéﬁg1%%%%£§k%?ggspeéf??ca%?%?ﬁgéngfion
circuits 3035 &34 £305h P& 28, AN UL VYA tid a&q@e&p&%ﬁ&y@ﬁertﬁﬂga

and a delay wave to channel estimator 306b. Channel estimators 306a an

306b esti matghPhepe arsrdfARidl udfivardabiessaliepberadi Mth 04 kAo
respective reception signals. RAKE conbi nation circuit 309 synchronizes the
advance s\avedhtduddcyt vone alfe?e dymessabad yhasaizettinpaeydayhich
vari ations of fading estimated by channel estimtor 306a for the advance
wave and conpenaateampdmis sdon asplgnaliediaeicdtlpnarafivimgng testhent ed by
channel estinmator 306b for the delay wave. Then, RAKE conbination circuit
309 carri es mate RXHB RS odetbhwhta bsoon ddhkayoraeet edhdicinakrsitve st ara
denodul ated signal and outputs the data part to the central contro

station, whiting neflsebad byt Rountatas and dbwlpkdingspoedic corf¥6k 6
command to transm ssion RF .-. 5 AUG 2002 15 section 313. Furthernore,
RAKE conbi n&h@wscithat 12384 585 oF a¥ eRARKIRBAHP KaPiVte ByP AdarFd Upst A&
above conpensated reception_data to obtain the reception signal. 5 The
channel1@st iterF%dtQalan% 2r SRl@tidy e StigRA br e E3Be Y S dP 308F Thee 8 86
output to tr%ﬁini% power control circuit 310. Multiplexing circuit 311
nultiplexes‘i ot Fdrsmi t power control conmand cal cul ated by transmt power

cont ol oiroui {31 i b 1 LB (ANSEL S8, S gaaks MkLaL A LUl 312

carries out prim I ON processing such as at onand

spreadi ng mydid afi QN QR4 0 SaLeSWds FEERSHT §8hd gﬁ-&fg&' QQn%l%LﬁgéﬁitES
out quadrature nodul ati‘on, frequency conversion and anplification
processing, & 1 RIIHFHERIL APALDURAERE, AR at S whAUHK Ot hed fxasgd on the

received t ,ransmt power control conmand. This radio signal is transmtted
from ani gnna-a84dpiso@npart dvphexaths0detected paths to selection
clircuits 227 to 229 and position detection circuit 224.

Selectlon circuits 227 to 229 output the output
signals of matched filters 218 to 220 at the time at which
the first arriving signal arrives to direction of arrival

20 estimator 221 based on the information output from timing
detection circuit 222.

Direction of arrival estimator 221 estimates the
direction of arrival of the reception signal from the
output signals of selection circults 227 to 229, detects

25 the direction angle between the own station and mobille
station apparatus and outputs the information on the

detected direction angle to position detection circuit

224.



Then, the position detection operation in a 20 diversity handover-< #&U§ 2002
carried out by the base station apparatus with the above configuration of
the present invention will be explained. Suppose a case where the nobile
station apparatus sends the radi o network controller the information that
~the nobile station 25 apparatus is in a diversity handover state. The radio
network controller sends an instructionlfior a change to all base station
apparatuses involved in diversity handover to increase the target quality
of ~. 5 AUG 2002 16 transmit power control .t dobRgymbsl & station
apparatus. This i:a%ﬁrtmbhodefttﬁcﬁieﬁar@erngitnpu Et[g transmt power contr ol
circuit 208 of the base station apparatus, a ebnd4dd tyimeadt base
station 5 ?Ew@gum.pﬂrf@ehﬂi!t F 2 Fhﬁo E%%Eﬁ%ﬁ%ased on t he changed

target quality. As an exanple of the transmt Yeh redRid @l anét hadinesired
wave pover whd)crnthientfdrr eﬁE§i\Najxfégp5§€?{y(ll )rpé)n a reception signal are

nmeasured and if the ratio SIR) is L 4498 the dduednd8 healwasn g
transmt pesetsetnindox® t%?én%%ggglelét ransmt power is generated, and

if the ratio is higher than the tar uglidtron appmmatupenelh&shirol
commands t o theer e¥de g FafdAt ?)B&eﬁol%?:b%ner ated. This target quali t%POf

transmt power contraql is ch Q‘%qz EL b ASet tiscee radliak PESHeUPHt e
attention, pesitde®n é@ﬁ??ﬁg%‘ gg’rtalzﬁedegree of accuracyhand ot heria&e’ci al
service as appropriate. FEor I £R8t gdlst anper fagydrednPn

that for a EEEVirG?F£HBi Fl'h%flégn?ma Ilate attention such as an errergency cal |
and service 20 rqui {:iw\%%‘fcggga%ﬁugaa&adivandi mothhgoPHatAR { arget
quality is ARG ST} I'Te Tor a service nQ@ requiring i%%ai-g q,;tc;@nti on
and service wth Ieﬁlsacwracbeﬁﬁﬁlab@ettmhl st 50Ret T 2as8d so nuch.
Per form ng QBOR TNt ol makes it possible to perform 25 position detection
according to.t requidipsl aeguiwey and reduce interference with other base
statiort ppﬁpéﬂtlﬁ%egﬂas wel | . Regardi ng position detect ieo n{éﬁﬁfa’ ddee

si gnal 17 recei ygt bynant@ipbe2ez 20 anplilows And?Ms F'tequency
converted to an internedi ate frequency or baseband _fr.eque By tasest &on
RF section a T8 roidth ti:gmslmmS#é@e;ﬁﬂ%f?{ﬁegé:jt%nggpS isrggspread

by matched filter 5 218 using its specific r eadi C apeigH pREF to
del ay profi Iﬂgﬁagurjme¢wr@ib¥2§@%n§elzz)§t |€% g’?’rec(t}id?czgr Li kew se)

t he signal received by antenna 213 is anplifi £0f §1gnbneguaneyt conoer t ed

to an internpdegtiorn rxBeand §P%&3§r¥?‘??&%§g’ncy by r§ecepti on RF circuit

10 216. The output signal of_receptio R 1Ci¢SUhh t@kfnas20aspread using a

speci fi ¢sspreadnsgpiagdoly Rt ER 'J‘r?llqt §r11219 and output to del ay pzzg;ﬁ)ié{e

measuring circuit 230 and, sel [ LGUId0228mplit Bitlelst tive, NHRER|

recei ved by antennﬁefﬁPYéq‘S%?rrp%%‘:Ehg and its frequency conver%ed_“ci‘_t ti%lsa]n

i ntermedi ate frequency_ or. + Ehe@ iyl &) elre 26 iagrd FRFORY REH :

The out put sﬁé@a%figgé’é:plﬁcﬁgal?%qci rcuit 217 is despread usj ng 2 sg cific

spreadi ng code b matche?of'hglt e_,_rn@ng@r@::ﬂ_am-.uaptﬁtrtexqsllellwayCﬁ?o‘i’fl &

circuit 20 23FeHE®8EectTon circuit 229. ned £ilte
frequency and outputs the signal to matche

uring
r 204.

20 Matched filter 204 performs despreading by multiplying

s
the output signal of reception RF section 203 by it

he despread signal

specific spreading code and outputs t

to delay P

rofile measuring circuit 225 and selection

circuit 226.

Delay profile measuring circuit 225 measures a

25

4
delay profile of the output signal of matched filter 20

n
and outputs the measurement result to timing detectio

e
circuit 231. Timing detection circuit 231 detects th



Del ay profile nmeasuring circuit 230 neasures the delay profiles of tx 2002
out put signals of matched filters 218 to 220 and tim ng detection o |AU[B
222 detects the tine of arrival of each reception signal and outputs the 25
information on the tinme of arrival of the first arriving signal (advance
wave) of the detected arrival times to selection circuits 227 to 229 and
position detection circuits 224. -5 AUéZQ)OZ 18 Sel ection circuits 227

to 229 output the output signals of matched filters 218 to 220 at the time

221 based o:fiﬂhge Pt BkkEhol Yl'oﬂ%pfégéii som b :ﬁé°§"ett3z% a%ﬁiféa'r 5 afiet I’%Et A
Di
the T ecepti A8 YPEEECES +AECSTALTER Br 'Ent) B edPell, e %o, 20

to 229, deteglseliq Slireqhy ignglz% for med bet ween the own 10 station and
mobi | e station apparatus and outputs the information on the detected

direction angle tos@Paicit 06 deigeli1dN 26 ¢ Qﬂi’épg%@ tBes bt e £ghkANo £
circuit 224 neasures a propagation delay fromthe information on"the tine

of 15 arpi vaha®thld®e £iltlerdr204i #® SHARheaAN & t InAG Afd S2b 51 AAd NRbi6QN
and cal cul ates the di stance between the own station and nobile station

apparatus. TNebe prse¢ifickElretli gelectiion 224rouliits2 6 he eimigr aal
position information indicating the distance and direction angle 20 between
the own st atadvaane dvee tot atiannefpastt imaton 205 aahd acdadrky wave
controller. As shown above, carrying out processing of sinultaneously
i ndi cati ng tthe dmagse lgesitiimator 20ansnChamel eshinatoro2thanddiosd
network controller 25 to base station apparatuses involved in diversity
estimate phase and amplitude variations of the reception
10 signal due to fading. Then, RAKE combination circuit 207
synchronizes the advance wave and delay wave and
compensates the phase and amplitude variations of fading
estimated by channel estimator 205 for the advance wave
and compensates the phase and amplitude variations of
15 fading estimated by channel estimator 206 for the delay
wave.
Then, RAKE combination circuit 207 carries out RAKE
combination on the corrected signals to obtain a
demodulated signal and outputs the data part to the
20 central control station, which is not shown in the figure,
and outputs a power control command to transmission RF
section 211. Moreover, RAKE combination circuit 207
performs RAKE combination by adding up the compensated
reception data above to obtain the reception signal.
25 The channel-estimated values from channel
estimators 205 and 206 are also output to transmit power

control circuit 208. Multiplexing circult 209

multiplexes the transmit power control command



handover, that is, sinple processing of sending a sanme value to all_Qfgﬁm 2002
station apparatuses involved in diversity handover nmakes it possible

carry out - 5 AUG 2002 19 position detection correctly even during

di versity handover and reduce interference with other base station
apparatuses. Therefore, it is possible to control transmt power to a |eve
where position detection is 5 possible wthout problens even during

di versity handover during which the reception quality is unstable. The

pover cont 61 €u SRR AB¥ St HEPRGmBP Bbs COTOH Bkt ST BH bup Py VL b
civersity haRoveLarh DUL 1P PLEREN. | MERLIAT i NGL U4 o140 Such

T~ . .
_—situation al e present 1Tnvention 1 s I Ca 0 caSes where

e TS L AOURE sConl b 9ASCR) el oBIB0SHL Bk SRG LB S ER O
per £ or m suckh, #6016 dak nePiPPe biA G ABRUTIAL LN B EnBE" Helduf £OUI ring

i mmedi ate attention and does rai Se so nuc e target quality for a

service g t B nERAWI 168 RIFTEShate Al L2111 Qe ¥ bt QuAATUAEYe
Perform ng such 20 transmt power control according to the required .,

accuracy camcdslardbes FHeRfdOheRceomvBretiai &n8e axpliof capesAt uses.
This application is based on the Japanese Patent 25 Application No. HE

10- 336112 f igmsices sNavepbert 26, RE§8rddnt g r ampliifnda i oshi chowerexipg essl y
i ncorporated by reference herein. .- 5 AUG 2002 20 Cains 1. A base
station apparamtsoddedibasgd bnr thenatedgivgdntaan ot t npowey g et xoit r ol
station apparatus of first information indicative of diversity handover

bei ng perf oromumasdcond'mbsi Fedd sdegralolsnbramsmigt ted £yoem anternaon
apparatus of second information indicative of position detection being
performed; 2 tvissmatpona deplexenedl-for performing transmt power
control using a target quality adequate for perform ng the position

detection, a sai d Th¢Bet Wr FOPEHIREREHARRE aLBS ATPRLLE StahdePuction

fromth nt r ol i on .
om the Coépgarggﬁsoca%%¥¥€éugut a radio communication with the

base station apparatus in FIG.4 will be explained using
the block diagram in FIG.5. This mobile station

15 apparatus is provided with two reception systems to carry
out diversity handover.

Antenna duplexer 302 allows a same antenna to be
used for both transmission and reception and outputs a
signal received by antenna 301 to reception RF sections

20 303a and 303b and sends a transmission signal output £rom
transmission RF section 313 to antenna 301.

Reception RF sections 303a and 303b amplify the
reception signal input from antenna duplexer 302 and
convert its frequency to an intermediate frequency or

25 baseband frequency and outputs the signals to matched
filters 304a and 304b respectively. Matched filters
304a and 304b perform despreading by multiplying the

output signals of reception RF sections 303a and 303b



2. A'base station apparatus of claim1 further conprising: receivi ngﬁ 2
for receiving third information indicative of changing a target qual m 002
a |l evel adequate for perform ng position detection, said |evel being
broadcast froma control station apparatus; said transmt power control

nmeans changing the target quality based on the third information, and
performng transmt power control using althanged target quality for a
comuni cation term nal apparatus. 3. A base station apparatus of claim1l or

i na: Ui h . ; . . i
whi 16 per  Omi¥ P REE 19 B Lick CAR A QA PERG OB BPE 0P CRAID SO AFEBEEBL r of
[ f ith th i f cl.ai i I
Station o i {aRBAS! §EDASARRSPERS KT rACAT O HaE: ST Bade SRE

changi ng a tsaégggttg i Exllctq_bﬁge\é%lsgdgﬁaa%%%r perform ng position

detection to 1e ase’s on “appar at uUses ich are perform ng position

detection during Cﬂé(fﬁxng}fo@inﬂé’\fﬁéasur‘ir% G 209¢ 3675meésQ%§cHe?%gfi on

apparatus of claim4, rein a target quality in transmt power con

(s contrgll eh3p1aud sPORle! Dusiit' 84 gHU Vb CELARRAUYa £11R dEA50kE

power control nethod for use in a base Station apparatus of claim

conprising: dw§i BYI4YW, aRdCHUHtPhtst AHOmeBRYrEmSEn el Hddelti RiOriEhiAG
i ndi cative of diversity handover being perfornmed and of second information

indi cative ofepeeitilicm dekeniidn3oad .ng Maiiagnastéectdlomanedbisuit 308
broadcasting, in the control station apparatus, third information

i ndi cative afetbeng nheattiargatt ghdldl yhieosd grevks exdlbgtaf roficthpedé bagi ng
the position detection to rel ated base station apparatuses while performng
posi ti on detmcofdd eguiaind) odi typw 5t Yhé aimibo rma tahen pen ftdvendied; e ¢ hedet himed
base station apparatuses, transmt power control for a conmmunication

t er mi nal 0 apg=? ased agt hgnt el xandds RRFat @shs3858n the third information.

.A9h, . A . A A5. AF. A. A& AH. A5f R Ane. A5. A5|, . A95Y, . A, AY. A5. A. AnR A& A. AYVh! Oa
A <sl}yxsnid zU caie <ircuits 305a and 305b output the output

dpediiean
2] cal eal call cpl eal call galeal sadheagsal cal] ol gdl il sl elsathgahead o
estimators 306a and 306b. More specifically, selection
circuits 305a and 305b send an advance wave to channel
15 estimator 306a and a delay wave to channel estimator 306b.
Channel estimators 306a and 306b estimate phase and
amplitude variations due to fading of their respective
reception signals. RAKE combination circuit 309
synchronizes the advance wave and delay wave and
20 compensates phase and amplitude variations of fading
estimated by channel estimator 306a for the advance wave
and compensates phase and amplitude variations of fading
estimated by channel estimator 306b for the delay wave.
Then, RAKE combination circuilt 309 carries out RAKE
25 combinatlion on the corrected signals to obtain a
demodulated signal and outputs the data part to the
central control station, which is not shown in the figure,

and outputs a power control command to transmission RF



~ytoje’ [V]]ca]ca]ca]ca]ca]c

a] ca] ca] calU] cal] cal] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] cal] ca] caU]~c§] AHGJ] 442

] caU] ca] ca] ca

*+71 E~PP{uoi d*"XRj e [ VU] caU] cal] ca] caU] caU] cal] cal] caU] cal] caU] cal] cal] cal] c

ay] cal caU] cal] cal] ca] c a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calL/ v

?jL~ytoje [VUc]ca]ca] ca]ca]ca]ca]ca]ca]chhcalcalcalcalc aUc

?] ca] ca] ca] ca] ca] c”a] Oca!) c;‘alcoa] 0ca] cal] cal] cal] cal] cal] caU] cal! zZ 2Lyl

a]an] Cai#gﬁr ###$€$$§1§]I3c{d§]/;a/(]sfé‘g}'/% /%Zr% srrga\ X%]ECL] ca 1Cnaa 1on cilélcuﬂca(lcaU] c

Thod) & boos B Cal’c?n](sa REC HomuLh "@etfeflcgy AR Wy 58 cBPEY R 4] cal cal
$

el ML S AT

cajc al]c

a] cal] cay cﬂjt,%%)f‘&d] cal] cal caU] ca] cal] ca] cay ca] ca] ca] caUl ca] ca]ca]ca]ca]c
5/\ 6 ..... >
2%\?3\3} ?a \C/Ja} ga?J] cé’]qggufcé] iﬁ]ﬁn?@efd V&’fﬁ f@@channel

a] ca] ca] ca] ¢aJ f ? Cgb%ae] C@ﬁ&ah‘badt‘}ali‘i@] @lfo output to transmit

a]J ca] cal] ca] ca caj ca] cal

BEB{ BBBBUCC@AQFDQET:%@HEESEE%%E{:EE@O@@G GRu e 1 & wailf & M-bhaal o gaU ca
] ca] cal] ca] Ca] ca] caU] caU] ca] cal] ca] ca] c

a] cal] ca] calwrth paleod sadhea U eahenl e lpoalean g 6atkeaGeommand

HGH_HHHH<I hl 11 J<JpJJJJJI~KKKLLSMWNNOOPP{ uoi c] WR| wg] caU] cal] caU] caU] caU] cal] c
aU] caU] caU cdratletddabycalransmit power control circuit 310 with

a] ca] ca] cal] ca] ca] ca] caU] cal] ca] ca] cal] cal] ca] ca] caU] caPPPQ RRRvS;

TgTs UUBMHVS\WHA/EWE AKX X000 Y Y galalup] eMEdpljaded] am Ut dajcoalk cdlicaU] cal] ca]
cal] ca] caU] ca] caUl ca] ca]calUca]calc a]Jc

~a] ca] ca] ca]qnal}ca]e@alqw'a]na]im]nia]rmaql@l@tion processing such as QPSK

+ [[[\\~\\\]]"F"" Ay >" " " aaaaaabFb{bb~xsnid _ZU U ca]Jca]calca]c"alc"a]c
aU] ca] ca] ca® Téé@%ﬂ’c&@]ﬂcdﬁ%’éﬂf‘@é}fb&] @aﬁ‘ﬂaﬂﬁg?ﬂ’cé’]‘ba‘%’éélsca‘{ﬁ%'a}@al)] calc
alU] ca]ca]ca

blLJJ]c c]r cc]cd FRRBSEESA P BB S §RTARRYnPhANICETELPE P cABREHEEYFBa] cay ¢
a] ca] ca] ca]

z;] pg] cga] ca}\/kgﬁ‘lg‘lér'?&]jc%ﬁ%a]fmgﬁf’gg] c%?Bgﬁ]rc,séltﬂ RafRY) BARALEHGAT L8P
2l caf o Vih) EALEBPAATY ) Ehta Q?égrﬁﬁg‘é}“%%sgk%f cepsadealgal cale
o Lo (GoAE s 15 BEREE VI pHY Eeasny b a8t s et

109 () -f! 1Q9@mmhnid 10%%h k- Radio signal is transmitted from antenna
-MNdEY(10%& () - & 109& () -y$s10%& ()-"&$109& ()-y!!10%& ()-fF! 109& () -
<sdE9! 10%&' (30 T4¥A%E 4 nt2nHWRAGpLeXdB0%R 2. - S, : $10%&' () - f s*10%& () - SbC@
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GlO%&' () -! WFaBbC@THEMW,& {he! po&iteRo ) d@tidet &ofn) gderation in a

#10% & ()-,,!110% & ()-L10% & ()-( [

\ sdEbCS30! 1034 €ef)s-t PR1aNI@VEr EH dDes cafrle'RPIDY theddla®e station
10% & ()-@'!'10% & ()-s xmbh@ 9% 10%# #/ & ()-G 100 10 10 ;10% & ()-y93
10% & () - f 7109p&r@tex19%tshr (Yhe above configuration of the present

invention will be explained. Suppose a case where the
moblle station apparatus sends the radio network
controller the information that the mobille station
25 apparatus 1s 1in a diversity handover state.
The radio network controller sends an instruction
for a change to all base station apparatuses involved

in diversity handover to increase the target quality of
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This target gquality of transmit power control is

15 changed between a service requiring immediate attentlon,
service requiring a certain degree of accuracy and other
special service as appropriate. For example, control is
performed in such a way that for a service requiring
immediate attention such as an emergency call and service

20 requliring accuracy such as diversity handover, the
target quality 1s increased, while for a service not
requiring immediate attention and service with low
accuracy, the target quality is not increased so much.
Performing such control makes it possible to perform

25 position detection according to the required accuracy
and reduce interference with other base station
apparatuses as well.

Regarding position detection, first, the signal
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of reception RF section 215 is despread by matched filter
5 218 using its specific spreading code and output to delay
profile measuring circuit 230 and selection circuit 227.
Likewise, the signal received by antenna 213 is
amplifled and its frequency converted to an intermediate
frequency or baseband frequency by reception RF circuit
10 216. The output signal of reception RF circuit 216 is

despread using a specific spreading code by matched
filter 219 and output to delay profile measuring circuit

230 and selection circuit 228.

In addition, the signal received by antenna 214 is
15 amplified and its frequency converted to an intermediate
frequency or baseband frequency by reception RF circuit
217. The output signal of reception RF circuit 217 is

despread using a specilfic spreading code by matched
filter 220 and output to delay profile measuring circuit

20 230 and selection circuit 229.

Delay profile measuring circuit 230 measures the
delay profiles of the output signals of matched filters
218 to 220 and timing detection circuit 222 detects the
time of arrival of each reception signal and outputs the
25 1information on the time of arrival of the first arriving
signal (advance wave) of the detected arrival times to
selection circuits 227 to 229 and position detection

clircults 224.
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arrival estimator 221 based on the information output
5 from timing detection circuit 222.

Direction of arrival estimator 221 estimates the
direction of arrival of the reception signal based on
the output signals of selection circuits 227 to 229,
detects the direction angle formed between the own

10 station and mobile station apparatus and outputs the
information on the detected direction angle to position
detection circuit 224.

Position detection circuit 224 measures a

propagation delay from the information on the time of

15 arrival of the first arriving signal and timing offset
information and calculates the distance between the own
station and mobile station apparatus. Then, position
detection circuit 224 outputs the terminal position
information indicating the distance and direction angle

20 between the own station and mobile station apparatus to
the radio network controller.

As shown above, carrying out processing of
simultaneously indicating the target quality for
transmit power control from the radio network controller

25 to base station apparatuses involved in diversity
handover, that is, simple processing of sending a same

value to all base station apparatuses involved in

diversity handover makes it possible to carry out
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transmit power to a level where position detection is
5 possible without problems even during diversity handover
during which the reception quality is unstable.

The above embodiment describes the case where the
target quallity of transmit power control is changed when
performing position detectlion during diversity handover,

10 but the present invention is not limited to such a
situation alone. The present invention is also
applicable to cases where the transmit power control
operation is changed in a specific situation or when a
speclific service 1s provided.

15 For example, 1t is possible to perform such control
that raises the target quality for a service requiring
immediate attention and does not raise so much the target
quality for a service without requiring immediate
attention and with low accuracy. Performing such

20 transmit power control according to the required .

accuracy can also reduce interference with other base

station apparatuses.

This application is based on the Japanese Patent
25 Application No.HEI 10-336112 filed on November 26, 1998,
entire content of which 1s expressly incorporated by

reference herein.
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first information indicative of diversity handover belng performed;

second notifying means for notifying the control station apparatus
of second information indicative of position detection being performed;
and

transmit power control means for performing transmit power
control using a target quality adequate for performing the position
detection, a said target quality being changed according to an

instruction from the control station apparatus.

2. A base station apparatus of claim 1 further comprising:
receiving means for receiving third information indicative of
changing a target quality to a level adequate for performing position
detection, said level being broadcast from a control station apparatus;
said transmit power control means changing the target quality
based on the third information, and performing transmit power control

using a changed target quality for a communication terminal apparatus.

3. A base station apparatus of claim 1 or 2 comprising:
target quality changing means for increasing a target quality while

performing position detection during diversity handover.

4. A control station apparatus for use with the base station of claim
1, said control station simultaneously broadcasting third information
indicative of changing a target quality to a level adequate for performing
position detection to related base station apparatuses which are

performing position detection during diversity handover.
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6. A transmit power control method for use in a base station

apparatus of claim 1 comprising:

notifying, a control station apparatus of first information
indicative of diversity handover being performed and of second
information indicative of position detection being performed;

simultaneously broadcasting, in the control station apparatus,
third information indicative of changing a target quality to a level
adequate for performing the position detection to related base station
apparatuses while performing position detection during diversity
handover; and

performing, in related base station apparatuses, transmit power
control for a communication terminal apparatus using the target quality

based on the third information.



