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BACKGROUND OF THE INVENTION
1. Field of the Invention
The present invention relates to a transmission power
>control method for conducting transmission power control of
a downlink while a mobile station is effecting a diversity

handover, andamobile stationsuitable forusewith thismethod.

2. Description of the Related Art

Fig. 1 shows a configuration of a mobile communication
system such as a portable telephone system currently in wide
use. In the mobile communication system shown in Fig. 1, the
whole service area is divided into comparatively small radio
zones called "cells 1 tob5". Suchamobile communication system
includes a plurality of base stations 10; to 105 respectively
covering the cells 1 to 5, and mobile stations 30; to 305 which
set radio channels and communicate with the base stations 10;
to 10s respectively.

In such a mobile communication system, radio waves



1 transmtted fromthe base stations 101 to 105 are attenuated when they
are propagated through space , and they arrive at the nobile stations 301
to 305. The radio waves are influenced in the degree of attenuation not
only by the distances between the base stations 101 to 105 and the nobile
stations 301 to 305, but also by the configuration of the [ and and
bui | di ngs around the base stations 101 to 105 and the nobile stations 301
to 305. When the "transm ssion power of radio waves" (hereafter referred to
as transm ssi on pomer) fromthe base stations 101 to 105 is constant, the

"reception ROWRl; (ded 2dbR VA¥ESasé beiepdderid eftsr[&sd 4% & tfe%%%'don power

) of the mobile stations 301 to 305 varies violently according to
novenent @fhdnhenaphite F&b@hlg@madamrwgﬁ%acsucandadne@t hepile ep@lth%d
"fading” . Conventiona as a techni que for keeping the comunication
qual ity camrstidrt seaeéfiohs B0y €avi0taAnnEhe madiv wasiesgaré herfl iendgtbwn a
transm ssi on power control nethod of afeedback type (conventional first
transm ssit(.imi pegneec ofit pSitenpahddh betednlpdy tie "disdtemdesn betialeieny of
radi o waves" (hereafter referred to as reception quality). To be nore

concrete, ¢ Rasertateans A i L8t iaee BFet“Fﬂé’Jplr%ﬁéﬁéfLPéﬁ I%vEP I%used by
f adi th th t | trol
et hod, ¢ et BLB f%ﬁ G fERHERt L8 B bhf Mard ARRCHESL SR AEoubRY
reception gl%fa % eﬁo he, 952 %Hﬁ%eghéﬁfo‘%{%h'e?%»cg WRLhEYa ¥ 14 ?ossdes' red

val ue ) an npari 30N res tFansm ssion side (such

as a base stati %'Rlenv‘htxé" Gtxséﬂécrdlféﬁ@rﬂ YonBLIds E‘éﬁh@%&’&eé'ﬂh‘ér@%@%&- tine
slots, or the |like, and the transm ssion 2 si de adjusts the transm ssion

power on tlgdrawias tef as heratimiaidisan poesu)t frdmecd baket 08800581100y power
control nethod not only mtigates the influence of fading and keeps the

recepti on tquallist ysconsshavy , btibhe al secest Birf astwere din madiicgaavies "t he
variation in the reception quality caused by the | ocation of the nobile
station BGiletr@aﬁGﬁrlJ?ﬁﬁﬁfé?%ie?@ﬁéé‘e&leéél%mmeé@s‘?ﬁﬂbh?Wébf-ilaﬁ§ﬁft§§P6n power

to th d t t f f f
For the 1 a0pFPoibquARtey, AoIBRETE EboriTes Tl die RREG Rt ES Ry
' ecent | OB RIS < 8lha 5 ef&%baof SLLafel erki 0 uei gy SBasbeycl o

r edundanc can 1 ze plca In the no ni'cation

system each of cfoki%emb;bhgﬁyat heng §Qénﬁ9q§95f§ﬂlﬁ@$wngsvwé:hes base
stations 101 to 105 to which a radio channel. is established, as it noves,

Thi s oper oniniisatabheduahargovenstads ehen” hﬁinﬁhOV@tﬁvufoﬁrﬂﬂﬁut hartch handover
( HHO ) schene” and the "diversity handover (DHO schene" have been

consi der edadimgt,hehbae dihamsorern {HHEmbsodiere powvemobohtrel atdtdro@BOL£nDVI ng
across a boundary between the cells 1 to 5 instantaneously sw tches the
base st at |aoﬁ%eq1®qclf¢yp@5(wﬁw%¢pra@# S48t AN 553 oBsPWR T SRBEFCand a

radi o channel constantl t aQl i shed, bet vvee bi statl 30 and a
singl e bad¥ %‘togt BRSEE. UPR ¥’t ﬁg‘edl VEFEPTYORaAUD W(‘fﬂ% As’c‘% q'nrmbl l e

station 3 e§c5£§%r§egoqugrsy ? if[%\?%% %?%f'ﬁéf l1tob establ i shes a

e
radi o cha ne get ween NEW base sta mobile 3
To be more concrete, so as to track the variation of the

propagation level caused by fading or the like, in the
conventional first transmission power control method, the
reception side (such as amobile station) measures the reception
guality, compares the measured reception quality with a desired
value, and feeds back the comparison result to the transmission
side (such as a base station) with a sufficiently short period

of radio frames, time slots, or the like, and the transmission



station 30 before opening a radi o channel between a base station 10~ under
communi cation and the nobile station 30 and thus the nobile station 30
tenporarily communicates with a plurality of base stations 101 and 102 at
the sane tinme. The DHO schenme has an advant age over the HHO schene t hat
interruption is not caused at the tinme of switching of the base stations
101 to 105. If the nobile station 30 is |located at an end of the cells 1 to
5 and the nobile station 30 comruni cates with a single base station 10 ,
then the base station 10 needs |large transm ssion power in order to keep
the receptig8 adyakitkyt Heonsd Pdthi s MY EHoweH 8 £ % Ry 18 tﬂlé‘chFQrQ-sSﬁseg
there is a possibility that sufficient reception power capable of coping
with a fakksubtt he propagation | evel caused by fading cannot be obtained in
the nmobile station 30. If the DHO schene is applied) however, then the
nobi | e station Bechbrst nifamsrebssion ey eqadicd watds d( siognangy
transmtted froma plurality of base stations 10 and conbine them As a
result) thétpgabeeimheahblaiensleeifating agddieebsrithd vecerthombayalstwti on 10.
By using the DHO schene, therefore, falls in the propagation |evel caused
by fadi ngCERRATRRE coRPEn3htRd ¥ 3t Hfttieeh i@ BritAgetipPdofthpatariahiPdns 10.
Thus there_can be obhtained effects such.as the stapilization of .
Communi catP ol e dATTR LAt ST SRTETS AL LEFBRLBOvE 8 PRELRSse
station 1 t t 1 §S S Ln j i,cation 4
%taE?En g& d{@_"ssd“; ig Eﬁﬁeﬁgfggﬁ‘a gﬂ;}& Do) zge%’{ﬁ&’_”érfé

system there Is edicate share chene n the
"dedi cat edrsfbeiBsion gedbeatedrgdanedmid’Cand Si lngs pRAkefror each
nobile station 30 . In the "shared schene" , one or nore ) shared

channel s (tSCHzathani efgfaciange. t ransm ssion capacity is prepared and a
plurality of nobile stations 30 share the "SCH' in a tinme division form
usi ng schedul i nys dheefaraticantiod sbheretehbsommuahidin.age "sAgnRat tehe
transm ssion rate for each nobile station 30 is ensured. However, the
"dedi cat ed§N§BREAECNAASPAVEF atBEER" | (PHhlt TIRCARtERMIDOYES .r &€ Por each

nmobi le station 30 _is kept down.to a |o Lye_and as ny hardwar e
resgurces f%ﬁﬂ%Bqﬁﬁﬁﬁ%Eth§§tﬁﬂgQﬁﬁﬂékggL%Fﬁgqﬁ8ﬁ34§h§%ﬂq%ﬁge§5)that can
connunicaggnsgguﬁggfgggély are needed. On the other hand, the "shared
schene" has a dra In that the transm ssion rate for each nobile

station 30 is npypLOSUILI. 1 HAMRY Abb 1t BEcomtian £6k 8L s thas aBcAdyantage in
that a high transm ssion rate for each nobile station 30 can be achieved

when t he nhebwsbidfe shatiwhisl 20 sttat BoNsuIBabhgt swbrehss Galse stauidtaseous|y
is small, andthe required hardware resource (radio channel) is only one
"SCH'. The&oi dedl @atediisitiemet adto shianalellel $ @stabdihshiedat dod tthavesari es
slightly intransnmtted inforpation content with tine, nakes strong denmands
regar di ngTREanSReE3THAN déf a3l bed MIRIRVeeeds a constant comuni cati on

band, such as audiQ ¢ gﬁunication.
aAs the Q andover"”, the "hard handover (HHO) scheme” and

the "diversity handover (DHO) scheme™ have been considered.
In the hard handover (HHO) scheme, a mobile station 30 moving
across a boundary between the cells 1 to 5 instantaneously
switches the base stations 10; to 105 to which a radio channel
is established, and a radio channel is constantly established
between the mobile station 30 and a single base station 10.
In the diversity handover (DHO)} scheme, a mobile station 30
moving across a boundary between the cells 1 to 5 establishes

a radio channel between a new base station 10, and the mobile



On the other hand, the "shared schenme" is suitable for intermttent

comuni cation whose transmtted information 5 content varies greatly with
time and conparatively does not nake strong demands regardi ng transni ssion
delay. If information directed to a specific nobile station 30 exists on
the SCH in the shared schene, then the nobile station 30 is "notified" (
signaled) to that effect. The signaling nay be conducted on a dedi cated DCH
established for each nobile station 30, or nay be conducted on an
established SCH for signaling. Information transmtted on the SCH for a
speci fic mebitliensi@bbehrddyurdhly £e6aB dHURIdN bt ehben RESAUSEratRLH Al I LY
of nobile stations 30 share the SCH. |If the conventional first transm ssion
power contlioglumirhedmmanapplied arsd nget hebl beegidtarmgeal ang twfus BBeSCH when
controlling the transm ssion power of the SCH, then the transm ssion power
control baebids shatinnt Béntemperayblib|conmurciaates widdulet phgradisypr obl em
In order to solve this problem the "second transm ssion power control

met hod" c&% BésgsedatbarEndgCarfnhikhvalt KBOi AB™E P&88ibility that an SCH
will be transmitted to a nobi]le station 30, a DCH is establishe

d
i nci dental 'y fofPeHFOnsSPEReshag jafh 2ad¥anhaoe Ry Yorentigmaheme, Shat

t i ssi, . | .met hod. i li.ed conti | ing th
NS SSL g0 BONELLBUTLL R TELIRS LS BRPIL SOOI PR (e

transm ssi r.qf eeSCH is linked with the transm ssion power of the
DCH with gggégtmg?nlg%fé%tl.éﬁ\ccor di ng tot hesecondtransm ssion power control
met hod) the tramgnisheBipevweratdford Be i¥CbeatedRtCANIET bedddengst |y by

| i nki ng the transm ssion power of the SCH directed to the 6 nobi | e
station 30 wboth &hé thansobsle ostgpolmwr 0 ddmenudGldadieseetieth bostihglaobil e
station 30 as shown in Fig. 2. In Fig. 2, the transm ssion power (Fig. 2B)
of a " DCHbesppfsitd®n hahinen the basksd ag iomadbnepd il atde Sy apsmiE§ipPAverti ng
vertically that of a_variation of a propagation |evel (Fig. 2A %\,caused by
f adi ng or PPHET| {ReCTAGE P &&h tthe Fg‘ée W(qucé’lonéﬁgﬁﬁel whjehpas a
constant rece tsi on ggality Fig. 2C. In other words, in Fig. 2) the
variation fiiéis : Eﬁ)’ F™Phe propagation | evel of the "SCH ( physical channel
B) " is simlag_t " | at of .t DRt |_ev - o "DCH (
physi cal channelr[nA Hé}ble? C}[/%reé t Tftgi(r%si}r?l Engl %ﬁpcggov\er gJ(allzﬂll;g;r%hf‘%) E({);FQELﬁ%Qﬁ%m
(physi cal r@B@BBan@o"wérSchBKEQ ol ¢dpdhipwt EARSFASS ANt OPRbphghtgon 2B ) of
the "DCH ( physical channel A) " |, then the reception quality ( Fig . 2C)
of the " $EWel hyssdaly tadimelkcaBnpt "beabbbalhredniss thensitairite sBathon
conventional second transm ssion power control nethod can al so cope with a
mul ti-cal BOin which the sane nobile station 30 conducts a plurality of
communi cation operations, such as the case where the nobile station 30

recei ves el ect r bhi ERFEHO \ifhee A& ABBIEEd sthRYSYER0 tihern: thGuRPPAGSaudi o
comuni cat iton.on éEeCDCH. V\Qgﬂ a%glllsi at i on iq’fe t %@-%HO schene. i 8 ?85‘9 dered,
it bec_orre_g ﬁé%gg_s y R THEYShAR S errﬁa_eto atfj ggﬁgaul(ﬁa 8
transm SS%PQFE}ng‘cggdb LdRep Vé)ﬂ%a%st Skabh 085s 1k difs QP 23R ERBERGUENt |y
the contro oad of the network I ncreases.

them. As a result, the problem can be solved.

Fading differs for each base station 10. By using the

DHO scheme, therefore, falls in the propagation level caused

by fading can be compensated for between a plurality of base

stations 10. Thus there can be obtained effects such as the

stabilization of communication quality and reduction of

transmission power to the base station 10.

For the transmission scheme in the mobile communication



Furthernore, in a nobile communication systemin which the nunber of base
stations 101 to 105 is large and the cells 7 1 to 5 are continuous , it
is difficult for the nobile station 30 to adjust the scheduling of the
timng of transmission to the same nobile station 30 between a plurality of
base stations 101 to 105. Typically in the shared system therefore, it is
sinpler to apply the HHO schene. However, it is effective to apply the DHO
schenme to the DCH in expectation of no interruption occurring at the tine
of handover, the stabilization of quality of the DCH, and the reduction of
the transndEsian Rowe Heqdi T@shiddt &A@ reneaSandoae” Hatdie Jiemest.at i ons
10 transmtting the DHOs may transmt an SCH to a specific nobile station
30 that islrcortuctdedyda@disichgma "pl ar deidtiyatédDEhannsheDehE mobil e

station 30 is conducting DHO using specific physical channels A i.e.)
first sigreg=aIDGHed fox kechiokd lgestatbau3exan ehe ' ‘sheredisshemnedt.hod of
si mul t aneously conmmuni cating by using a different physical channel B, i.e.

, a secondR§ éjﬁélm‘{@dl—lshﬂr? Ehapeed sde3ch | béyieg P§5Je AN sPiSHd ofhove

d bed f { h.as 301
T CL iSRS PE arene e s B il S AL iR e B g i Baie on ) A
(such as %t%&p&l&oranﬁﬂttd'l@qtsq npt%?hc lﬁ‘fﬁgngghéﬁ% ver, the

basest ati on” group A does not coi NCi asé’s “group B in sone

cases. Accor di NG td*é‘al%%'%\é%ms'cﬁ@ﬁ«le"SﬁﬁengntEé@éﬁr’cé&é oy, PayeF @antrol
met hod, transm ssion power of the physical channel A and transm ssion power

of the physiZraimidwmielradtare8 eeacti Mebiiageptatyosondr 0kl edshireslch a case,
on the basis of a result of a reception quality nmeasurenment of the physical

channel A Kibteaiened tafet erdedlidiaredsistchesertbhaat aodravbackhien toatdsthein the
conventional second transm ssion power control nethod, the transm ssion
power of tiHansERissdan Eadenéprreach dorRi R Isd@tdent B8 baskepbfdawie toesul t of
the receptiqn quality nmeasurenent of the p %S|cal channel A obtalnsd after

t he dlver§1ﬁf’c&ﬁﬁﬁﬁé@P&nasaWG“VhBaFF§ﬁ§ﬁ1E TOW et B 1 PRFSS
channel B |s ontr%gled gng$rectl séé nkhgg gn£ga£d§§&r&g%%gdi 1.Q1L power

the nH
of the phyS|ca annel T conven |ona secon ransm ssi on power

control method + & JAGeRIHORQURlg. ty of the physical channel A obtained
after the diversity conbination is kept constant. However) the reception

qual ity of the physneabteanaehdB €asnothbeed ePinamuIStady .a Arabalml € is
shown in Fig. 3.
in that the transmission rate fpr each mobile station 30 is
not ensured. However, the "shared scheme” has an advantage
in that a high transmission rate for each mobile station 30
can be achieved when the number of the mobile stations 30 that
communicate simultaneously is small, and the required hardware
resource (radio channel) is only one "SCH".

The "dedicated scheme” is suitable for communication that
varies slightly in transmitted information content with time,
makes strong demands regarding transmission delay, and always
needs a constant communication band, such as audio
communication.

On the other hand, the "shared scheme” is suitable for

intermittent communication whose transmitted information



Fig. 3 shows an exanple of the case where the base station 101 transmts
the physical channel B (SCH) to the nobile station 302, which is conducting
DHO between two base stations, i.e. , the base station 101 and the base
station 102, using the physical channels A (DCHs) (see Fig. 1). The
propagation | evel of the base station 101 (Fig. 3A) and the propagation

| evel of the base station 102 (Fig. 3B) are varied by independent fading
phenonena, respectively. The nobile station 302 conducts a diversity

conbi nati on on received signals of the "physical channels A (DCHs)"

transm tt ednfeam vheibasgreatly onsth Olind hnkD Zonpada@aRien 9! SokBenot
transm ssi on power of the "physical channels A ( DCHs ) " of 9 t he base
stations mekeantirt6g demasdsor&gepdime temeswviessisirgrsdlaual ity obtai ned
after the diversity conbinati on constant (see Fig. 3E). The "physical
channel B ( SCHI¥ Infermatimnidicredtedl o fa spechéibasebslatsitat ib®30The
transm ssi on power of the "physical channel B SCH%" is controlled so as to
be Iinkede%ﬂﬁﬁst%tﬁ‘@a%‘%}ﬁilé’sfi%ﬁ hEwed sFheRe. ’E%Ws BaImiHadtertaniemcH) * of

he b ' .cQqf | | [ b Fig.. 3C and fig.
30 . Therbi bf 6 POt SRR Lpt ST GELIFEr SB Qe Sy SRE kA MY Scr)
ived | i tat L on. t . i
Vi o ety ROBPREFeloed E affeand Wi eI HIRARRT, abn BH-4F" 1 o

"physi cal s¢hanpg! 3B, (oPGHay be d05a Ot edad Y ddi&p RGNS a¢yr)d ty of the

physi cal channel B" frequently occurs, and the conmunication quality of the
"physi cal segaanehgB (SCH)" is degraded (see Fig. 3E). Furthernore, there
frequently occurs the case where although the reception quality of the
physi cal channelnBofm&Cibh tragestmiigftiedson e’ $@uiored spesdifiic nbbihe

physical channel B') the reception quality of the "physical channel B
(SCH)" i sStRRéers3ArMighhikpromed inkermphysptal Pesritirela BLugelity of
transmtted m&th excessi ve pawer &i.e.é "excessive quality"” state%.

Excessi ve™PPahgnf 53T bR pordrShadierrdet RERpo § ISePAERSA°BRE EFEREY in the

mobi | e copuupLeallon, Suckemo ANty b Addl LL ap-hnekeasss, Lol erlepenge on the

. d o
surroundi ngs. ere excessli ve transm ssron power ower s e e?h Cl ency

10 of tH@aﬁ@@&Qﬁ?f%?é Q CHOPRANI LRI 1593 et tHMSsrt s i0n power o

£
conventi onal secon nsm ssi on power control method has a fatal problemin
that the tmeeptiontgyal thy ofatdivisPiyisi gaterx hmatoBreddmds) " is degraded

when the nobile station 30 is conducting DHO using the "physical channels A
(DCHs)". FEoreheitbeet ahérerosblke prollamadatretstvg tiingngm sspooblem.
In order to solve this problem, the "second transmission
power control method” can be used. During an interval having
apossibility that an SCHwill be transmitted to amobile station
30, a DCH is established incidentally for the mobile station
30 and the conventional first transmission power control method
is applied continuously by using the reception quality of the
DCH. 1If there is transmission of an SCH, then the transmission
power of the SCH is linked with the transmission power of the
DCH with a certain offset.
Accordingtothe secondtransmissionpower controlmethod,

the transmission power of the SCH can be controlled indirectly

by linking the transmission power of the SCH directed to the



power of the "physical channel B ( SCH ) " becones excessive and power
utilization efficiency in the nobile comunication systemis | owered.
Furthernore, this results in a problemthat excessivetransm ssion
poweri ncreasesi nterference andl owers the efficiency of the whole nobile
comuni cati on system BRI EF SUMWARY OF THE | NVENTI ON Therefore, an object
of the present invention is to provide atransm ssion power control
met hodt hat pr event sconmuni cati on qual ity degradation of the physical channel
A and the physical channel B using a sinple control without greatly
altering kbeisealt® tdfor HEwaARBA Y tansi Y dBoRes @ £StAL bER a9-QuReB
transmtting the physical channel B is a subset of the base station group A
transm ttitegthkemphydecatachannsbsadé, shown tive diose Bstati on group A does not
coincide with the base station group B and the nobile station is conducting
DHO usi ng the physFéal 2Zhahhe| srangmipssiiaro prvwed dé i@ .n@B) efsweat'D6H
suitable for the transm ssion power control nethod. In accordance with a f
first aspéPbysfcehechrsehdd )i’ ngéﬁtq SRaPRIRE 3N st bYi RRAC BY LRYRSHLBS| on
power contro hod_f or c?ntrollin , in nobi | e station receiving signals
i

| .me
froma fi ?’?Ftﬁa&lﬁaEEaEta BNVARHR B QR Undf BHOPAGEIH % 18T N F49-
diversity dover,.the_transm ssion, po of the, signal romthe first
base. st ot P AT Iy SaBeRd hagne J0ABT orfs Eire tinarie sbon (BBkERSRont o
met hod in i B t CeLVLNg; &, fl : '@@? a second
si gnal fr%hgghggfggstﬁggsg gggg%gégaﬁ%géégé?%i#%féfﬁ%ir _é?ﬁﬂal from the
second base stafhopinaérse6Pas, SLEPFOA§. NBASId Rehrd StQRPY(IFAly . quali by of the
first signal or the second signal, a third step of generating a contro
comand f aheganipaelatiiog ldve 1 s ankal"SSHAphyedera lafhdrine 1B ghas s ifhoart he
first base station and the second base station on the basis of a result of
t he neasuterdm "veriadieecdpthemrgpaviptyondimyed ¢6kheh"RERHrbYsieabsni tting
the control command to the first base station and the_second bage station.
Pref er abl $RapReLnR) Tir Stf 355etFapFmifRiQR QMAT i(Ad8nt 2Bh)°F FheneSEHr st
step, the second_sigpal i geived. interm ttentl and..in the second
step. tne PEEREERT HAtne T, BEF i ciiiad Ciegh dte KrpRlhasedoh BoBRE | <
nmeasured i,B:gn 4 V. dur-kn i 8 ' ' . ecei ved,
Whoroas. (PS8t e e e o e R s e PP ey o ty
combi nat i gaagmtwcsfg I 5t) JORE "god (eydiddcragnel B)Y ABasSUeedmks an
i nterval during which the second signal is not being received. Preferably,
in the ficshsaapect of the present invention, there is included a step of
nonitoring the first signal to determ ne whether signaling is occurring to
notify the nobi fecktattonvehbionhb sexurd tsiapwalisisg opeipeyerr gastireied, and
in the second step it is determ ned whether _an interval is an interval
duri ng whilhPPHE AR SPRMm AL thsa i Caddi 1R aRirdh thg&aMMABiL® whet her
the signaling.is curring. Pretferabl ip the first .aspect of ,the present
vent Lon=cRRiPReTE AP § BRE-Reitl b F A s O SRERPCACUR L RAke
reception j i i i : L i gnal or
[ecept] onahin Sl LIS ALUEE D AUORT 0PSOV el H el RLogIONal O
signal, apg@idiyRY1EotMbehbsi18NstatesY a0 | Ss tdbhdubEialaydid’d ng which the
second signal is being received. Preferably, in the first aspect of the
present i|ogemnthooatite énrshesbgpal and the third signal are dedicated
channel s (DCHs) provided for each nobile station, whereas the second signal
is a shared chavineh &pSTH3titiaret Bye DPHD wcdlaney igf anmisillderedat ddns in a
time division form |In accordance with a second aspect of the present
i nvent i onPeEABRE PRCHFDITHetR athobihared fchemer 40 PEJEFY AGLerBAATE from a
first base_station and a_ _second base station dur,i a dj yersi handover
he robi 1 6% ST ARG I8 PELE bl DB T hred g bleroetd fifst
signal andop.seaond: o gal cLremine.fdrst Hase,ahathon Anddacel ve a third
signal from seconhd basé stafion, a recéption quality neasurer

configured 1o MEASUEErRof&CeR IPMmoBYAL! LymPhnibet o Hysidnah phikRe second
signal, a control comand generator configured to genérate a contro

command f ehe COBMEO | dNBbAE stanviisssbonPawer i of1dhee singnahe teonst he
first base station and the second base station on the basis of a result of
t he neasurenent of reception quality, and a transmtter configured to
transmt the control command to the fi{st base station and the second base
station.



Preferably) in the second aspect of the present invention, 13 t he
receiver receives the second signal intermttently, and the reception

qual ity neasurer nmeasures the reception quality of the first signal or the
second signal in an interval during which the second signal is being
received, whereas the reception quality neasurer neasures a reception
quality of a signal obtained by conducting a diversity conbination on the
first signal and the third signal in an interval during which the second
signal is not being received. Preferably, in the second aspect of the
present i pvents gRe EHREEnhSus NG Udedadr FRB)L OTr £ORHIHEBH1LOs FRA| 4,07 the
first signal to determne whet her signaling is occurring to notify the

nobi | e stabied ddnist hteSeeasdusiggabr i shdaiing iy arsethhedisangntf®
reception quality neasurer determ nes whether an interval is the interva

duri ng whiké stadne secdbhd stisgiiain 86 dHeaivegn € pdivted.i tgced badisegst @t wéed her t he

signaling is occurring. Preferably) in the second aspect of the present

i nventionlOt He rldeepti on quality measurer neasures the reception quality

w th RAKE reception by switching between a finger assignnment to the first

signal or the sBERIRASIHAA tRAETRTPONYRT LB stGRFEAPTEo tThd STFHERI&T gnal and
accordln to whether an interval is the interval during

h hi rd ,
&h?ca ;Le éggBﬁﬁst%%dWH?s HSHY received. Preferably) in the second aspect
of the present ﬁ %é}éf:Egee£££§£}§éQQ95ﬁ§n§b%$ }?gs%h%h% L A&

dedi cat ed channe rovide or eac ton ereas t he

second sigeA! 1k SofbSbA S LA REH-uphabadoBKaBrphl AL i fife Of sbI ] ©
stations in a tlne division form 14 | EF DESCRI PTI OF THE SEVERAL

VI EWS OF JHE HRAWNGS thiegstdbii $18a6che e igtatomlyl giiratd oeHdi agaathof a
nobi | e conmmuni cati on system according to an enbodi ment of the present

inventionre&@gﬂidh\Qf)ﬁMEiEr&nsﬁiﬂprnnsguwﬂrngen@mmedansnission power is
controlled according to a conventional technique, g 3Ato 3Eis a
di agr am showi ngl @Ry Akt Ssicae phvidre base stations 10 transmitting

the DHOs may transmit an SCH to a specific mobile station 30
that is conducting DHO using a plurality of DCHs.

Whenthemobilestation30isconductingDHOusingspecific
physical channels A, i.e., first signals (DCHs in the above
described example), there is a method of simultaneously
communicating by using a differént physical channel B, i.e.,
a second signal (SCH in the above described example).

As in the above described example of DCH and SCH, a base
station group B (such as 30;) transmitting the physical channel
B is a subset of a base station group A (such as 30; to 30s5)
transmittingthe physical channelsA. However, thebasestation
group A does not coincide with the base station group B in some
cases.

According to the conventional second transmission power
control method, transmission power of the physical channel A

and transmission power of the physical channel B are



I's controll ed according to a conventional technique; Fig. 4 is a sc
configuration diagramof a nobile station according to an enbodi nent of the

pr esent

station according to an enbodi rent of the present invention; Fig

is a diagram showi ng how transm ssion power is controlled according
enbodi nent of the present invention; Fig. 7 is a schematic configur
di agram of a nobile station according to an enbodi ment of the present
invention; Fig. 8 is a flow chart show ng operation of anobile stat
accor di ng stiouanaagbadilgeabnofol hed piesaundh ia\weitd , opn aheéd bagisOofsaa
di agram showi ng how transm ssion power is controlled according to a
enbodi mentrestiltiod preseptiongeniidymeBETARNEDt DESTRI PHY ONc&F chbiEne NVENTI ON
( Configuration of nobile station according to first enbodi ment of present
i nventi onp AbEsARRGuRALREnaclivendblY ecopitnafiaitcording to a first 15

In other words, in the conventional second transmission
power control method, the transmission power of the physical
channelAiscontrolledonthebasisof theresult of the reception
quality measurement of the physical channel A obtained after
the diversity combination, and the transmission power of the
physical channel B is controlled indirectly by linking with
the transmission power of the physical channel A.

In the conventional second transmission power control
method, the reception quality of the physical channel A obtained
after the diversity combination is kept constant. However,
the reception quality of the physical channel B cannot be kept
c;onstant. An example is shown in Fig. 3.

Fig. 3 shows an example of the case where the base station
10, transmits the physical channel B (SCH) to the mobile station
30;, which is conducting DHO between two base stations, i.e.,
the base station 10; and the base station 10;, using the physical
channels A (DCHs) (see Fig. 1).

The propagation level of the base station 10; (Fig. 33)
and the propagation level of the base station 10; (Fig. 3B)
are varied by independent fading phenomena, respectively.

The mobile station 30, conducts a diversity combination
on received signals of the "physical channels A (DCHs)"
transmitted from the base stations 10, and 10,, and controls

the transmission power of the "physical channels A (DCHs)" of

hemati c

invention; Fig . 5is a flow chart showi ng operation of a nobile

6A to 6E
to an
ation

i on

n



enbodi nent of the present invention will now be described with reference to
the drawings. Fig. 4 is a diagram show ng a schematic configuration of a
nobil e station 30z according to the present enbodinment. In the present
enbodi nent, the nobile station 302 is receiving "physical channels A ( DCHs

)y ", 1 . a. , "afirst signal and a third signal"” respectively froma
base station 101 and a base station 10z , and simultaneously receiving a
"physical channel B ( SCH) " , i.e., a "second signal” only fromthe base

station 101. Propagation |evels of signals fromthe base station 101 and

the base shal ba8el02a 8] 6nyald;eehy 10,808 Ly Py wedgiahkyrd adependant, fadi ng

phenonena. \Wen the nobile station §02 according to the present er?oodl ment

i s conductduig O bes 1eea defte rbase calvarseRy it dilvn 8388t shaliser 10z
usi ng the "physical channels A (DCHs)", a nobile conmunication system

i ncl udi ng Ride rAxdi.l e station 302 conducts a transm ssion power control on
both the "physical channel A ( DCH) " and the "physical channel B ( SCH)
" in a down dird&ei ophyaidatedtaroreldibr €8€RY" ficofrahembatedsaraty drotr0 to t he
mobi | e station 30). The nobile station 302 is forned of , for example, a
portabl e t@eebﬁéﬁes*%%ﬂﬁrhélol a PAtraRfmAFLoBPAYRF PEKERE | @ﬁyﬁécﬁrlesent
enbodi nent

i stati,ons 301 to have the sa on uration .
t he ensui ﬁﬁlaﬂ’&e& |Bpt(sc§%) 't HEr §P8F§°liﬁ§ ﬁBb?Fetgt%‘f‘rﬁH‘]@%‘i‘? thaff ed as a
r epr esent tation. L Ve t.,he ile
station 3 zlla\rﬁgséné'l ves?%s Dé %? %hg ?ﬁg%i anne ‘IAI(AD@%”) 3‘
physi cal gt shanrel 1% @Q{Q:E%lié@%écﬁ] gé}n;@éeab%w' %el%gan@ca second
base station 10z e ffore concrete e nobile station 30z includes a
radi o ant e/ f3L,. &pyr.anscei ver 32 , a physical channel A receiver 33, a
physi cal channel A received information output 34, a physical channel B
receiver 35 , aTphlkyeifoak,ctianneteptierguaedtywifotimat pbpsbatpehadfela
reception quality neasurer 37, a conparator 38, a transm ssion power
control c@mw)geﬁ”@ﬂ@tlaﬁ@gn &her BASHLESPBATL AR 03 dmiGOGH inefuoesgmes

transm ssmn 5| nal %ﬁ;gerator 41, ;and_a transmtter 42, as shown in Fig. 4.
In the pré& Ner iefe VEPAREESY ver 32 forms a recei ver configured

f I d
Lo rererve o 11 B R o P ko YRR o ot pogecon
and recei }‘dh%g"ghgfﬂh&glsél%&%ei @B&ﬁ')ﬂaéo&sb%&ekaélé% o "Hegtlg second

base station 10z. The reception quality neasurer 37 forns a receptl on
qual ity neasurey senfhgwRdilcaineastneltie freerRhitoy sedehisy LHfa the f first

signal ( "physical channel A ( DCH ) " ) or the second signal ("physical
channel Bce8@knixcation quality of the "physical channel B (SCH)" is
degraded (see Fig. 3E).

Furthermore, there frequently occurs the case where
although the reception quality of the "physical channel B (SCH)"
satisfies the “"required quality of the physical channel B",
the reception quality of the “physical channel B (SCH)" is
unnecessarily high and the "physical channel B (SCH)" is
transmitted with excessive power (i.e., "excessive quality”
state). Excessive transmission power lowers the power
utilization efficiency in the mobile communication system, and

in addition increases interference on the surroundings.

Therefore, excessive transmission power lowers the efficiency

10



The transm ssion power control command generator 39 fornms a control comrand
generator configured to generate a control command ( transm ssion power
control command ) in order to control the transm ssion power of a signal
fromthe first base station 101 and the second base station 10z on the
basis of a nmeasurenent result of reception quality. The transceiver 32, the
transm ssion signal generator 41, and the transmtter 42 forma transmtter
configured to 17 transmt the control command (transm ssion power control
command ) to the first base station 101 and the second base station 102.
The transeei vae IRolle pOPNEE! e6mhanibetiadi oyawdenna 31 , the physical
channel A receiver 33, the physical channel B receiver 35, the reception
qual ity neasurefTh8%, taredctoineeht bovsal seeondXrabiwnilgsansceover cdathas a
function of transmitting a transm ssion signal transmtted fromthe

transm tt eet#2dvhast hefahdl opaolt bemal 8 ILhaturithee memreg t itome quadrisyeiofer 32
has a function of transferring a received signal received via the radio

ant enna 31fheo s isalghaninediahiel) Alsdegnpdedameasn themophjeistationannel B
receiver 35, and the reception uallty peasurer_37. In the present

embodi mentl tReCPPIPSEHRY HHO BS1EGethEs Pﬂ%sj‘%%s‘f’tad}nec]ﬁaﬁnépcﬂs()mﬂ)") and
the "physi cal paggﬁ rlﬁoz(__%d—]% ]f__é’ h}ro% &S L o% and recei ves the
FohT the D £

S
"physi cal channe ~cal 5e st a |on anﬁWﬁfl&ﬁP channe

A recei veh o 3dri §¢ Caephed 161t @ﬁaﬁx‘i@i‘%c%\éﬂf) "%e@meém%&yﬁv%agnﬁhanne' A

received information output 34. The physical channel recel ver 33 conducts
a di ver si bywe@nit natd-an ode it 1 $Hvsp i £ ath etiied aopﬁm(miléklswn yktem t he

base station 101 and the base station 10z transferred fron1the transcelver
32. The phgsiiocakrehanrelrhemuete/ertidd awstildiss ihe @e ptriobl epr ahassi ng, such
as despreadi ng, denodul ati on and decodi ng) on the diversity-conbi ned

"physi cal ezhasaéleA qeDEH)S s ipndp ¢epr digEesseha rygnfereaiceciiahaevensr ecei ved
i nformation" 18 transmtted on the physical channel A Furthernore, the
physi cal ER&nREF1AILBEX| 9ErthS WP%%%ﬁm?gl%?MFQTﬁHQkﬁRﬁ&P“rﬁ%ﬁﬁQEm channel A
received information" to the physical channel A received information out put
34 . Herein, the "physical channel A received information" is, for exanple,

audi o i nformati on, dataB@q@%e@bﬁMhQQObpa@ggnINgﬁnggﬁtroI information. The
physi cal channel A received information output 34 is connected to the

physi cal channernéréesetyah obdectE 6Hé prksenhVisivedlt iohaied phokeaei ved
information transmtted fromthe physical channel A receiver 33. |If the

physi cal ehamEmamis sietepavesr cohorohtriedihoidst tetdp ve vafi s watimon ichhéophysi cal
channel A received information output 34 outputs it via a speaker. If the
physi cal ahahhtly degreaditiah phf oremhived cied charnebdt endsthienpbbymachdn, the

physi cal channel A received information outgut 34 digflays it via a
di spl ay. channel B using a simple control without greatly dltering the

scaleof theapparatus, whenthebasestationgroupBtransmitting
the physical channel B is a subset of the base station group
A transmitting the physical channels A, but the base station
group A does not coincide with the base station group B and
themobile station is conducting DHO using the physical channels
A, and to provide amobile station suitable for the transmission
power control method.

Inaccordancewithafirstaspectof thepresent invention,
there is provided a transmission power control method for

controlling, in amobile station receiving signals froma first

11



The physical channel B receiver 35 is connected to the transceiver 32 and
t he physical channel B received information output 36. The physical channel
B receiver 35 conducts reception processing, such as despreadi ng,
denodul ati on and decodi ng, on the "physical channel B ( SCH) " fromthe
base station 101 transferred fromthe transceiver 32, and reproduces the
"physi cal channel B received information" transmtted on the physical
channel B. Furthernore ) the physical channel B receiver 35 transmts the
reproduced "physi cal channel B received information” to the physical
channel B peeebvedi bREARRId UhPbAPUIEL 361 ohBLEH Ry atl verldl v IRANGRIGA ,
channel B received information" is, for exanple, audio informtion, data
contents ithotrahbnnssaod powairicl thekegial k@romr fhd hersphysietad atclannel B
(SCH)" is transmtted froma plurality of base stations 10, such as the
base st atiamd lfdle arebdrive Hasee sttdtioan the, ttaesmidei physoweat oditredl B
receiver 35 may conduct a diversity conbination on a plurality of received
"physi cal m¢tarmkliacBuddors i £ angt chrduof receprinmm apforessshgnah arde

di versi ty-conbi ned "physical channel B (SCH)". The reception quality
measurer 3¥ §ecAvhrid@red tfgonhdher 44g6éi bapesstahton NG ARG oY 38. The

reception qualjty neasurer 37 neasures _the reception quality in the nobile
stat|on 1020Rq f} By TR £hsy SEEAPaLRARREF CACIERY)® THOTHL ST SEcal
channel B " e i tL, fer fro he tr ceiver
S5 e ¢ nd SR SRR AT g9 o1 e LAY BEEES dioPhe MeddAoue Y

ratio ( SIRdna1 I Ne tHEEHHIN HOWheratdBd hheonkesY! Lofthakl’ P5-det ection
usi ng the " can be nentioned. Furthernore, the reception quality

measur er HortwolSNiddsthde ripamiked ohgaidr O tBealigna lisor # die teemialsat or 38.
In the present enbodi ment , the "physical channel B ( SCH) " is

transm tt stk yaftiomaniethasecondthase $04tidtbwavere bakéesapphbimsestuldn range
of the present invention is not restricted to this. For exanple, if the
"physi cal ¥hihseremsyxepgnt jof thamsrartdeT avmatyr (A ptHoerthadebst ati ons

101 to 105 and the "physical channel A "is . transmtted froma

ol urali Ly O 508N enEhe GORG HosoThRR T4 the EHEBCNRASt G TSR 1 he 20
reception | i 7 duct a diversity conbination on the
"physicalE%#ﬁﬁ%%¥§ﬂﬁﬁﬁﬁiigi§% éf%ﬁﬁ%%rthe base stations 101 to 105

transferred fromtdhe 1HARSCE) Vek B ANHsPEEE WretAdIBrESe AR R AURIL LY 1N
the nobile station 102 using the diversity-conbined "physical channel A

(DCH) ". Thieh ceeparat:aitads, the GUUMRE £G4 | Beelced eRbI 01t dudlitien tiggsurer 37
and the transm ssion power control comand generator 39. The conparator 38
conpar es tdmsl iedcdptsearonuatepy threansreptiech nabtithefrdoepiren sggmlalt y
nmeasurer 37 with a predeterm ned desired value, and transmts a result of

t he conpard%diet §eCRBt FARBATL s5F M FOWEA donBPol R BTk AWeiid athdichag.

the second signal is being received, whereas areception quality
of a signal obtained by conducting a diversity combination on
the first signal and the third signal is measured in an interval
during which the second signal is not being received.
Preferably, in the first aspect of the present invention,
there 1s included a step of monitoring the first signal to
determine whether signaling is occurring to notify the mobile
station that the second signal is being transmitted, and in
the second step it is determined whether an interval is an

interval during which the second signal is being received,

12



The transm ssion power control command generator 39 is connected to the
conparator 38 and the transm ssion signal generator 41. According to the
conparison result transmtted fromthe conparator 38, the transm ssion
power control conmand gener at or 39gener at est he"transni ssi on power control
command” for controlling the transm ssion power of the "physical channel A
( DCH) " and the "physical channel B ( SCH) " of the base station 101 and
the transm ssion power of the "physical channel A ( DCH) " of the base
station 10Z. The transm ssion power control command generator 39 transmts
t he gener akedrdihgnsbi GReORePOVRE €064 Ding olgedtudiddie transm ssion
signal generator 41. For exanple, if the reception quality (reception
power) of the "phgsSerablyhdmnthe AifBEH)spedtsof ade phesenthendesnitied, val ue
for the conparison result, then the "transm ssion power control command”

gi ves an aéRdehe fsgcanifesternsmm seiceRtponeiuatithd szteasupey siiddl RaKEnnel s A
(DCHs)" of the base station 101 and the base station 102 to be increased.
On the ot REFER&ARN Y S¥AEChERBMRaBIE LA IREer 2EIMP héRerhe 6£TERe

"physi | h | " js. t t t he desi d | far t
e e s taa T SphRdand 2 PART A MY s She Tt S bt es an

d f . j i t " j | | A " of th
orae! st o Fafizy A0A PO (A1 BOXEER O ihosRINY €8 wECBINE o5 St BRLEL o Do
i nf or MRt i QB ¢P + 4Py A B AGPIREGHALH Ond BECLAARIBHES WSl G5 RbogeneRat Of 41,

The transm ssion information”i nput 40 transferS transm ssion information

input by the useteterhbey! riancHé $3ren &l ogeme ptefer invBALEHANSNT SSiON
information input 40 is forned of, for exanple, push buttons and a touch
panel typéhdi Spray.sildweal raans mihesitbirdi ghahaYensy dtedricdt eidscbannetsed t o
the transm ssion power control command generator 39) the transm ssion

i nf or mat i 6ACHBUt BDCERAed hEeF agaeh tRe 4R stfd ionanykesersn tbegfaroBeéner at or

41 generates a_transm ssion signal by multiplexi n% t he_transm ssion power
control c8AFBAY &5 arﬁl}ﬁlfecdeahfli“gﬁ%t(ﬁg{t)r ¥ ﬁBﬁé}lEXrﬁﬁﬁPb&gﬁmnd
gener at or sggFgggstEg %r@%gj §3L,eDs Lt pLpption (of the up direction )

€

transferre romt ransm ssion i nformation input 40, and transmts the

gener at ed tran§ma%%io%a%icgwtﬁngesna%?amttotfetrhégre@&&ﬁ@eﬁﬁhsﬁ,er 42 is

connected to the transceiver 32 and the transm ssion signal generator 41.

The transghtteriddeondied g hoBNSE SSH AP FOSeESE v iy G g% 160864,

nodul ation 22 and spreading, on the transm ssion signal transmtted from
t he transaifsSisisonbasgsalatdenarat ersetbnddraks¢ saashon siuriegta dngarsstpn si gnal
subjected to the transm ssion processing to the transceiver 32. (Operation
of nobi | ehandeven. atkemiigle ¢thition drbbadhrata gleqeiadeanconAentean)
Qperation _of the nobile station 30z n\I%;Iavi ng the abov escri bed

confi gur atPoReGREYe v Wb deddide d '?hs‘lg’,‘é?%‘?e?ﬁ%‘at Eof the E1gSts is a

flow charggho ;%gic?x?e 24 L0 gﬂg‘;&g%ﬁgr rgfggal[mgc!n? t%%%%ﬁ?t{)ﬁgesy“em

including a no Station nsm ssion power control "on the

"physi cal sehanpg! 4 fe@Ftion QshiNP mddMEIGalosRannekaBrb REkkdre in the

down direction when the nobile station 30z according to the present
enbodi neng F&cepniie tguaa iYOoket neer e shasa 1sbattin skebnangdighgl base

station 10z using the "physical channel A (DCH)".
a control command generator configured to generate a control
command for controlling the transmission power of the signals
from the first base station and the second base station on the
basis of a result of the measurement of reception quality, and
a transmitter configured to transmit the control command to

the first base station and the second base station.

Preferably, in the second aspect of the present invention,

13



As shown in Fig. 5, the transceiver 32 receives a "physical channel A ( DCH
) " and a "physical channel B ( SCH) " fromthe base station 101 via the
radio antenna 31 and receives a "physical channel A ( DCH) " fromthe base
station 10z via the radio antenna 31 at step 301. The transceiver 32
transfers the received "physical channels A (DCHs)" and "physical channel B
(SCH " to the physical channel A receiver 33, the physical channel B
receiver 35, and the reception quality nmeasurer 37. At step 302, the

physi cal channel A receiver 33 conducts reception processing, such as

despr eadi nghe desmdivieat ir@teizied d8eodeBEnd ONghAE iPivsshCefidnnN@ing® ( DCH
) " fromthe base station 23 101 or the base station 10z transferred from
t he transcBiaerceédtivepnoauces replsysiecahe eharneaelthd recepveon igifaQritgt i on”
transmtted on the physical channel A and transmts the "physical channel
A recei vedd iher far s breidrnais oreprodiecend sighal phy shcahtetramhelurAngecei ved
informati on output 34. Furthernore, the physical channel B receiver 35
conduct s rEtept gbﬂ SHCOPESTI N L 5800188 TROINED Wee TeRMBHAI AP 108nd

decodi ng, on the "physical channel B (DCH) " fromthe base station 101
transfer r 3 ¢ ﬁurrfﬁsélﬁa\?é‘vrﬁza F@ﬁ?@ﬁ&&@squ%%}’c‘é’? %h%\hﬁé?l B
received | rgormatd %n tted 8nve channel &d transmts

h
t he "physi TR dsEhra] C|_5,mr e(?ellvgd |nf‘orﬁﬁf‘| ySI C?lt%atrje%l? Odhc d ke
physi cal channel Bd agel ‘ﬁ%@Lr'd”fs%HE&' ep QHtpl%er’@al AluStRp i3 e

physi cal channel A received intfofmation output 34 outputs the "phy5| cal
channel A geatgid/ e gndforimnican’betihgnse@dkedelitom t he physical channel A
receiver 33. Furthernore, the physical channel B received information

out put 36 out putPxetfteerabilyysirchhe skanndlashectoet vbed prekentainveant ilongnsm tt ed
fromthe physical channel B receiver 35. At step 304 , the reception

qual i ty nmedsncerl S2Anedasiedes mheitQCeppnﬁhgqmditcy nopitar rdis Ifd rsttat i on
30z using only the "physical channel A ( DCH ) " or the "physical channel B
( SCH) " $HTiak e B%%r@%%l‘&tﬁe*ﬂ?ﬁr tsrlzﬂ?saflénrgeélsf?%‘ﬁ\“f‘ﬁ%“fﬂ righdedilfer 32,

and transmits tge mes%g_1 ece ion qua |t§ ‘g mar at or. 3 At step

e co C %rom the

305, the ConpaPardy cl&?p WL RS TR L Hagulaﬁ ?V’? ARSI EG th

reception gualddyy reh 28 asuePl 8 al ue, and
SRAIn 3hatit) flasuleP’ SUELARIT Oedudenld Ly

transmts a result of 'the conparisSon to the transm ssion power contr ol

command genefeatveil 39 thalist&pya308uri NG WiiRhsthé $e8BnRMGNRYN 0D beli ngommand
generator 39 generates a "transm ssion power control command” for

control | i npddiydd,arswicssiiog powehethetrhehéphyghghinghtsmnetcr(idgCH ) " and
the "physical channel B ( SCH) " to the base station 101 and the

transm ssion poRdefefrabiy . ighyke sarovAaspeict/of Dorpresont Havieasdost at i on
102 on the _basis of the conparison result transmtted fromthe conparator
38, and tr%Wsﬁ?F%PFH@ng‘&%?e]rlattyeﬂleﬁFPéﬁ§nﬁ‘%%§W§)6ﬁérr%‘bW‘HﬂrtShlﬁ&ﬁ&'}’t ot he

transm ssi o g §L3 ener or 41. At t.e goz nsm ssi Qn i nformati on
nput 40 tPaTsFBRE FPARERT S5 BN s BRCraplie iy N GesroPBerhe
transm Ss't%ntﬁé Q‘l‘}lstggfgﬂé‘i QA f]ﬂ'e second signal and a finger assignment
to the first signal and the third signal, according to whether
an interval is the interval during which the second signal is
being received.
Preferably, in the second aspect of the present invention,
the first signal and the third signal are dedicated channels
(DCHs) provided for each mobile station, whereas the second
signal is a shared channel (SCH) shared by a plurality of mobile

stations in a time division form.
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At step 308, the transm ssion signal generator 41 generates a transni ssion
signal by multiplexing the transm ssion power control conmand transmtted
fromthe transm ssion power control command generator 39 and the

transm ssion information (of the up direction) transferred fromthe
transm ssion information input 40, and transmts the generated transm ssion
signal to the transmtter 42. At step 309, the transmtter 42 conducts
transm ssi on processing, such as codi ng, nodul ati on and spreadi ng, on the
transm ssion signal transmtted fromthe transm ssion signal generator 41,
and transmts the transm ssion signal subjected to the transm ssion
processing to the transceiver 32. 25 At step 310, the transceiver 32
transmts t heRIERNSESGRIPNIGN gifal THE &EMERALe I IEWSMOFh&@HEr BRAWINGSr 42 vi a
the radio antenna 31. Fig. 6 shows how the nobile station 302 controls the
transmn ssi on powdd.off ihe ‘sphegiatadr chafhedrat{dCEiagaam vHhy siatellechannel
B( SCH) " transmtted fromthe base station 101 and the transm ssion
pover of tIREMPHFAEHN ERARABIACKTOEHE 1 ansRPedEeRt ¢ the mResendt ati on
10z. The propagation |level of signals fromthe base station 101 (Fig. 6A)
and t he pr‘dbp %Y 1 evel of signals fromthe base station 10z (Fig. 6B)

ied b ' Lnd ent_fading.ph . Iln Fig . 6C, th
T anent Sai on poRGR-of~ (e oy & S S ZAHG RAGH A0 (OO 151 pah SRR 17 om
the b tati Il ' LS 1 pg b lid Ii
whor aas T T ANOm SE R Caaans F EneRuRyeranr cRaret ot say 1

transmtted fromitghespasesgtiad b afilant SnbRengotyW €rshahi 88i SRDdver
indicated by a broken Iine. In Fig. 6D, the transm ssion power of the

"physi cal ichawmsrcAledD@dcprdingansnat tedvendimhae beskensqati on 10z to the
nobile station 30z is indicated by a solid line. Unlike the conventional

t echni que i n whifdlg -t hels ecephiemntiaatoniioirat imedlaggbmap el mepidenduct i ng
diversity a conbination on the "physical channels A (DCHs)" of the base
station 1GaFePnGPRGTESNEnEC bR TR tyPEUPR R REFRF $He PSS i on 102
bel onging to the _ base,.station gro A .1s neasured, the il t.ation 30z
TeasUres the rogdg Bh AU TS Tt BRE EPS SH A IRy A PO BR AR R AT Do )
fromthe %ac%%z%ti%tzc)G% 1l e%oﬁﬁﬁ%ttbs@ @Hevsregpra£ henbasi fopf a result of

t he neasurenent, the nobile station 30z conducts transm ssi on power

control on the ‘rakységalo ehannel® AydanDShibwing v t henbases séatpower101 and
the base station 10z. As shown in Fig. 6E) therefore, the reception quality

(1 ndi cat edshyomtdatitied lecoerdink go 6k) embotihmetiphysi tiad wheseret A ( DCH) "

fromthe base station 101 becones constant at a predeterm ned desired

val ue. Thénveadsi@nssi on power of the "physical channel A (DCH)" of the base

station 101 thus corrgensat es for the variation in _the proggg‘_gti on _| evel of
S

signals fromth&iFasé 3 & FGHEPETICRERThEF WA Elon R 20FaRs MR id&wer  of
t he "physi

Sc;talt.%tljlangel IE.gS "ari‘1 S, %oorarl%rmol Iteg Sp, as I'Leos bn Ifn@keq .v(\>/i th the

transm ssi _or"il 60\/\/(31a sPrEnRes: ySi SHPOHEITRG A ?ﬁ:l-@ 0 h&VHase °Srat i on

101 (see Fig. 6919. 8 isa flowchart showingoperation of amobile station
according to an embodiment of the present invention; and

Fig. 9 is a diagram showing how transmission power is

controlled according to an embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION
(Configuration of mobile station according to £first embodiment
of present invention)

A configuration of a mobile station according to a first
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Therefore, the reception quality ( indicated by a broken line in Fig . 6E)
of the "physical channel B ( SCH) " in the nobile station 30Z coinci des
with a predeterm ned desired val ue and becones constant. The transm ssion
power of the "physical channel A (DCH)" of the base station 10Z is
controlled in the sane way as the transm ssion power of the "physical
channel A (DCH)" of the base station 101. In actual data reception,
therefore, the nobile station 30Z nmay conduct a diversity conbination on

t he "physical channels A ( DCHs ) " of the two base stations 101 and 10Z
(as indi cag@Bodyméns@f gnkigiecddhiFigvefE) onlwhi Ot Aok YOS cribled wiP@ssi bl e
to utilize only the "physical channel A (DCHs)" fromthe base station 101
in the recepféeven@d to quiad i dyaweassr enent for transm ssion power control and
conduct a diversity conbination on the "physical channels A (DCHs)" of the
base station 101Fand 4 Hes Fagd agran ehordnd & achenptiat aontteprabhon Wien
the diversity conbination is conducted in data _reception, the reception
qual i ty of °f he TRt 8t adH &M &I02 2 9E8RA T s S PEnBTHFERE PR EBedesi r ed
val ued. Furthernore, the handover cayses no_interruption, and stable
conmuni cat { O~ taRTHE SR ‘?‘ffmé‘? DY AdERORRYS e?ftfaététonoéﬁhilﬁeﬁe‘b?lmsi’l e
station aceQrdin 0.t f.i_r st di nent) v i S .0

accordi ng t§£¥%%g%%é@gﬁﬁeéﬁhgéfﬁgﬁﬁ,’Pﬁéétfa%%%?giggﬁgbg%eéﬁ%fi?%%gg
"physical chanhet B 630V £P6mRABEsS I d Ol 94, baaCoBlsR! & el pon t he
basis of only the neasurenent result of the reception quality of the
"physi cal ¢hanagh AnfulPEAddous 1§ rébeiv iy si Gty hain€haBnél 3Cts¢n ) » ( Whi ch
are not subjected to a diversity conbination). Even when the nobile station
302 is contluet | ng DhéErorsd ngigrinel ™ pinlsy catonc idrenddask tBCHon 10;.t he
reception quality of the "physical channel B (SCH" can be prevented from
bei ng degrBderegsFbiemeler s 9h HNGhiironsttHre Mesgostacéopdiifg a»At he
present enbodi nent) the problemthat the_transn ssion power _in the base
station 10ipREGRETAOSETARF S BRTE AR VARGEA LAZ S TP HaatRAeRARA¢ e pover
utilizatiop_efficiency is_|owred thereby can be solved. Furthernore ) in
t he nDbiIeP% %??o%h%% %%%brding to the present enbodi nent, the problem
that the transmgslOn ROWRSL 2% sidtildie RBSEcebabiRG 1Ol hecorEseSxcessi ve
for the above described reason and that it increases the interference and
| ower s t heeghdd Lhe&Me Vi HiconliechialgeDAD b & v escrimaial Bak & 0dt SYS3re MG aande

sol ved. (Configuration of nobile station according to the second

enbodi nent}he base station 10, using the "physical channels A (DCHs)",

a mobile communication system including the mobile station 30;
conducts a transmission power control on both the "physical
channel A (DCH)" and the “"physical channel B (SCH)" in a down
direction (a direction directed from the base station 10 to
the mobile station 30).

Themobile station 30,1is formed of, forexample, aportable
telephone terminal, a PDA terminal, or the 1like. In the present
embodiment, mobilestations 30; to30shave the sameconfiguration.
In the ensuing description, therefore, the mobile station 30:
is handled as a representative station.

During a diversity handover (DHO), the mobile station

30, receives signals ( "physical channels A (DCHs )" and “"physical

16



A configuration of a nobile station 302 according to a second enbodi nent of
the present invention will now be described with reference to the draw ngs.
Fig. 7 is a diagram showi ng a schematic configuration of a nobile station
30Z according to the present enbodinent. In the present enbodi nent ) the
nobil e station 30Z receives "physical channels A( DCHs ) " , 1 . a. , "a
first signal and a third signal" respectively froma base station 101 and a
base station 10Z , and sinul taneously receives a "physical channel B ( SCH
) ", i.e., a "second signal” only fromthe base station 101. As an
exanple, tbganRByShopbchhiannelods i 2 shacedsehangs! 10.50Ha WhekeBiqa
plurality of nobile stations 301 to 30S transmt packets I1n a tine division
mul ti pl ex bees) saadibhe1pphysi cal channel A" is a "DCH' for " signaling (
notice ) " that indicates that there is a packet being directed to the
nobil e stations BOlbéan@0S cvndreete phhel nabitbashetiéh (8GHihcludes at her
words , the nobile station 30Z is in the DHO state between the base station
101 and t heaBaserstegineaohl 1A ranbeeivelri iz, 8payisdoal@Chaneed ¥escepligsi cal
channels A ( DCHs ) " fromtwo base stations 101 and 10Z. At the sane tine,
t he nobi | e33t aki BRYSHzalecbppRglt here@pdise alnirmaiciorB quisay 34, & om only
t he base station 29 101 intermttently. Propagation |evels of signals
fromthe bRE¥SiFaLi DrPARAL dhdeCRVAEsE® sEaPPER1t82 harnad iBeHefi%Vgﬂt ly by
mut ual |y indggend%nt fad%gngggnonena.
0

ln, the ile comunication system
the nobi | e*Stati'on—382°4 dirng ?or?%eep%lr%%e%@lglﬁo 1Nt conducts

transniSSiQBmﬁgfﬁEogofﬁfQ%%fﬁn?ﬁi@si&@pﬁﬂnﬁs58§£rSfQQﬁﬁ“éhdAggnEEkﬁo} " and

t he "physi cal channel B ( in the down direction when the nobile

stati on 3039 sa ¢eRdEalis’g oRHO hetnieeibd haphase shattaibnlitls il st Brabase
station 102 using the "physical channels A (DCHs)". The nobile station 302
accordi ng genthetpregent ardbedtrensmiraset M2 saane diasere dcorffiiggurdat i on as t he
nobil e station 302 according to the first enbodi nent does except that a
control circuit 48 thanerteeent ceniprdimamnt cdihe famnsiceAvesc8ivEpPrBs, at he

physi cal channel B receiver 35 and the reception quality neasurer 37 is
provi ded ah8CehBepPRfdurenimercal Yeediired s nht PR beR bGhaBRel s
renoved. | resent enbodi.nent e _contr i rcuit_4 r ni tor
confi gur edg‘t{)@fe)cfan aniste(‘):roinrcligSl n%f ?i Es%?'séf:é%aq%a(nn%r%ygi(%aéﬁcﬁzﬁ%gﬁ" A

(DCH) ") _tOtﬁétf%&@t%é’@g{:]é‘@ioﬁh@?éhiﬂ'}gcieiv%ﬁlgfﬂﬂgi 8Sghel i(f‘%)ﬁ?%h@&lt hat a
second signal ( "physical channel B (SCH)") I's being transmited to the

nmobi | e st ath@And®2a $b0E¢" Y herophysé codcehdnnale Atdtsigdeflioged as "DCH' for
" signaling ( notice ) " , the nobile station 302 according to the present
enbodi ment has b®ka seapppsidn ngtalOtyaveaddrepB/ksifcalmsc lraneelepAioacei ved

i nformation output 34. O course, however, the nobile station 302 according
to the pregeaticwbnesmener maniBiggured to measure the reception guality

of the first signal (“physical channel A (DCH)") or the second
signal ("physical channel B (SCH)").

The transmission power control command generator 39 forms
a control command generator configured to generate a control
command (transmission power control command) inorder tocontrol
the transmission power of a signal from the first base station
10, and the second base station 10, on the basis of a measurement
result of reception quality.

The transceiver 32, the transmission signal generator

41, and the transmitter 42 form a transmitter configured to
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have t he physical channel A received information output 34. The control
circuit 43 nonitors the physical channel A receiver 33 to determ ne whet her
signaling is occurring on the "physical channel A (DCH) " . If signaling
is sensed, then the control circuit 43 starts reception processing on the
. physical channel B ( SCH) " by activating the physical channel B receiver
33. Wien the control circuit 43 senses signaling in the physical channel A
receiver 33 ( the control circuit 43 orders the reception quality neasurer
37 to neasure the reception quality of the "physical channel A ( DCH) " or
the "physi gghnshagnehe BobnBEbh ) comhd N (18ahasss St ifdel0kdnidp transmits
the "physi cal channel B (SCH)". Wen the reception processing of the

"physi cal ecbanagh)Bo(tECHyst bacrbdteibbyo { e phY Secdnsahmsmet aBisgcei ver
35 finishes and a return to the "physical channel B (SCH ) " waiting state
is effected0P2the control circuit 43 orders the reception quality neasurer
37 to conduct a diversity conbination on "physical channels A ( DCHs ) "
fromall base stihedimnreiyes 382 s cansartefnp theysidte agitgnnal $1 A ( DCHs
) " and to neasure the reception quality obtained after the diversity
conblnat|oﬁhelHhYﬁécééséhéFn%ln%b??%ﬁ%%ﬁﬁnﬁﬁ(kﬁh%:@hﬁﬁﬁﬁ%% chgeRedsBa CDVA

syste capabl e of nducti ng RAKE co tion, the receptiaqgn qualit
T acor b e e TR 35t b MR BN TP A e o e tBapt | on

qual ity TeRRHhEh §Z gaf 'ik%ce‘i&%l%t 53 nd a' ' %Xn@ﬁf%%?g to the

order of th& cont mrcu?@1 gn;accor e physi cal channe

B (SCH) 31trah§m9€tﬂggr§C€£¥§Q%1$§&éﬂ“éfﬁﬂédE%MéAHMﬂﬂ%é%'@&%hﬁth@ the RAKE
conbi nation. (QOperation of nobile station according to the second

enbodi nent teknpmesest spveDhi ohe EPEiAtdorermia t3le npbrtrReshetée pNtEd2 havi ng
t he above described configuration will now be described with reference to
Fig. 8. Fi grassi:siaerl:’(i/\hcharfush‘gmi)rmgafomra&fmmamﬂ@det@eﬂignal
transm ssi on power control is effected on the "physical channel A ( DCH) "
and the "pﬁ?§?é§ﬁdcﬁaﬂnémeBFTd¥R}¢9t@nq41%Huiqdé thééﬁﬁéncﬂﬁéﬁe%h% nmobi | e

t at 302 di to th t ond i bet
the base SEREFORCLOLIaNG FHE BALE StLiNoH D, LSS ItRE ShySPBathEhannel A
" f h f th bi | [
( DCH) %xcgﬁgggﬁrgggl%ggdmgéé £l %ﬁp1t at of the nobile station 30z

accordlng nen e present invention wll now be
described. As sheyniid féhe&@ ehB%dEﬁéﬁﬁcetN@Ftﬁg%é&%ﬁ%é&e§2ar pbygégal
channel A ( DCH) " an "physi cal channel B ( SCH) " fromthe base

stati on 10thei aphineiéam@hamﬁenma @icrang) reeceithes "ghyphysailcahashenmel A (
DCH ) " fromthe base station 10z via the radio antenna 31 at step 601. The
transcei ve(SGR) f r &nehetket base esbavieh "thy endakrechaves| thé [Dorsicaknd
"physical channel B (SCH)" to the physical channel A receiver 33, the

physi cal cRBARRELBAr EReHVertBIT BRI B3I roddptdPortYqual ity neasurer 37.

The physical channel A receiver 33 is connected to the
transceiver 32 and the physical channel A received information
output 34. The physical channel A receiver 33 conducts a
diversity combination on the "physical channels A (DCHs)" from
the base station 10, and the base station 10, transferred from
the transceiver 32.

The physical channel A receiver 33 conducts reception
processing, such as despreading, demodulation and decoding,
on the diversity-combined "physical channel A (DCH)", and

reproduces the "physical channel A received information”
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At step 602, the control circuit 43 nonitors the physical channel A
[eceiver 33 to determ ne whether signaling is occurring on the "physical
channel A (DCH)". In the initial state, the 32 reception quality neasurer
37 conducts a diversity conbination on "physical channels A ( DCHs ) " from
all the base stations 101 and 10z transmtting the "physical channel A (
DCH ) " , and neasures the reception quality obtained after the diversity
conbi nation. At step 603 , if the control circuit 43 has sensed signaling
on the "physical channel A (DCH" in the physical channel A receiver 33 (

"YES' of thessdepr:6938 on (tﬁéﬁ%ytgl%a@@h%gheqi mcuit 43 starts reception
processi ng on the "physical channel B (SCH)" by activating the physi cal

channel B recei vairtisridrd,hené@RyEaLatidheitinte 148rhasisensadt St 409 i n
t he physi cal channel A receiver 33 ("YES" of the step 603), then the

control citheitephPddicad t"ggeusial chdenslt hereeetpedoinfioahatyombasur er 37
to nmeasure the reception quality of the "phys ical channel A ( DCH) " or
t he "physi tl¢ pbiaanel BanredHh recefiveminferiadd ot e tmnt 341) Revein,
transmts the "physical channel B ( SCH ) " . And the operation of the
nobi | e st at?®n P%dfléé‘&o@éﬁ?fgﬂ & ¥eee e Rt OEMBSAPRetS pLOESBHRTRLL st ep
604. On the ot her hand, at st 603, .if .the control circuit 43 has not
sensed si gRATT Nt TP THLL 1o 4EH2 GERRSOI SATPEORTGEA083 FIaNEPTEFOThe st ep
603 ) , thfr?fc%ﬁfa@%ﬁro' circuit 43 returns to step 602. At step 604, the
reception quality measurer 37 changes over the reception quality neasuring

met hod accor di ngrid g Qe H8¢R1VRArEEQIVERC §BDERL 1 6h TG ut3a I N
ot her words, the reception quality nmeasurer 37 neasures the reception

qual ity ofig kennebysaced telhapiesifal BEHhhedra theeipbysiTahnahanitds ( SCH
) " fromthe base station 101, which transmts the "physical 33 channel B
(SCH ". AtplysipcéDShanmelcdntreotived cuiford® tiom ttorssthstedt fraem othef the

reception processing of the "physical channel B ( SCH) " , which is being
conduct ed DWW @bl chafardivB L ddei vef BBe PRYSiEDL 6OHDAGL the

trol ci it 43 detects.that the tion, [ ,of _t N i cal
Channl B TSS9 1AELFTREL D 11 DRORTEar: Bhahie S o 2ok VAP has.
finished (, " LQf ot o Lol Ci j th
recept 1 on HEETCLY RSP BT 5T SUBuer B Ay L e PR e e

"physi cal ghanigsi A1 PREphe 1f Ao 8didy R sig rfrdlaitaon 191aaPd dditents

transmtting the "physical channel A (DCH" and neasure the reception
qual i ty obimfdackefder thbehdisdieadidiam@Ibh ratedted ThE capatdionautgut he
nobil e station 30z according to the present enbodi nent proceeds to step
607. On th¥ olisyldwend)t atistepié@®dayi.-f the control circuit

The physical channel B receiver 35 is connected to the
transceiver 32 and the physical channel B received information
output 36. The physical channel B receiver 35 conducts
reception processing, such as despreading, demodulation and
decoding, on the "physical channel B (SCH)" fromthe base station
10; transferred from the transceiver 32, and reproduces the
"physical channel B received information” transmitted on the
physical channel B.

Furthermore, the physical channel B receiver 35 transmits
the reproduced "physical channel B received information” to

the physical channel B received information output 36. Herein,
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43 does not detect that the reception processing of the "physical channel B
( SCH) " conducted by the physical channel B receiver 35 has finished (
"NO' of the step 606 ) , then the operation returns to the step 605. At
step 607, the reception quality neasurer 37 changes the reception quality
measuring nmethod according to the order fromthe control circuit 43. In

ot her words, the reception quality neasurer 37 conducts a diversity

conbi nati on on the "physical channels A (DCHs)" from all base stations 101
and 10z transmtting the "physical channel A (DCH)" and neasures the
reception gualigyyotial eadnabl e rebeidbdelsdin00MH NaL | Bbr 84ampfey. 9
shows how the nobile station 302 controls the transm ssion power of the
"physi cal ehannebnAofbet) dSnandat physteatt < hamedmd (BGHand rcngsrott ed from
t he base station 101 and the transm ssion power of the "physical channel A
(DCH)" tranasficrtmedibnom t he base station 10Z. The propagation |evel of
signals fromthe base station 101 (Fig. 9(A)) and the propagation |evel of
signal s fromt helfatkestabyohcabxhgnnel & B CHIr'e igatiraaspjtEedpbrenve

i ndependent fading_ghenonena. I n Fig. QéCD, t he transm ssi on power of the
"physi cal EhBRREFIBLY SHPass ghE8AFPEEA P ntBITH CehPPYPRFDM A BFadrst ati on

101 to the bile.station _30Z js drawn. .Since the."physical chanpel B

(SCH " is B endreditanher 1hata bYCR HIUPAVPLG oo HRIT L B 4EPORE 101 to
105 in a ti ) - r 1S ecomnes
interm ttelr%tg?n ﬁ@ng@%g%%lw%ﬁgﬁﬁﬁiﬂrﬁi%ﬁgﬁ %g\%n?rﬁ%lfa q?ﬁcg’o a%%?é?%lg?gchannel
A ( DCH) "'phggméantér%ﬁéﬁnst hecihase spletbRBudPIrddegthe npbbtessiggi on 302
is indicated by a solid Iine, whereas the transm ssion power of the

"physi cal ohanhel dBvérSCtly}cémbimedn phesi dalomidmdiase (scat)i"on 101 to the
nobil e station 30Z is indicated by a broken line. Throughout an interval T2
duri ng which t heThebréeeption canBOtY esdispeent B¢ 'iphgohpaFteflahaeth® ( SCH

) , the nobile station 302 nmeasures the reception quality ( "reception
SIR' ) usi h§2BRF§1NCEi JRA"E TR CREPBASECEt 38 i T PFOTECePHAPEi €af 1t annel A
( DCH) " %n and co[} uct s tranggi SSi on . power Cf_ trol gln tkljgi&?asj[)s of a
result of PRESHESEUERERTULT EEEHAGR TSPR I I S0 Port FHAEITH 35
Fig. 9(D d . (Fk ougho it T i:Ng i b i|e
station BOgaﬁg(esé)n)ﬁoto;E?gcel vetb?jﬁgq'pggygtﬁ%ﬁelch%agﬁng a(@éég )Bﬁng{)‘% nmobi | e
station 30gneRREYCES (8cH) Yersbh Yt KOMM S@td 1t i kg traRbyeteak £h@npnel s A
( DCHs ) " ) of both the base station 101 and the base station 10z,
nmeasur es t heerecepscenvguab2ty ("reception SIR') obtained after the

di versity conbi nation, and conducts transm ssion power control on the basis
of a result of the heasneaswred (recerpidrouSIIRLY .( tthien "sdghdlpdetions in

Fig. 9(D) and (F)). In this V\B.g,_ the nobile station 302 changes over the
neasur enentREEBf 8EEREE RAET BEEHP| (GHRJuaFiey TeOePddopt POHE S| RaN Hek ween

Channbl A (BESHLE Bt SFHED BV SO ITig & A SaChtveraht Dochitt 1ekedn on t he
(o oSG SR PR dprsoh Shot by SR SIal L AGhlle 5 Do
received. measured reception guality to the comparator 38.
In the present embodiment, the "physical channel B (SCH)"

is transmitted only from the base station 10,. However, the

application range of the present invention is not restricted

to this. For example, if the "physical channel B (SCH)" is

transmitted from a plurality of base stations 10; to 105 and

the "physical channel A (DCH)" is transmitted from a plurality

of base stations 10; to 105, then it is also possible for the
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At this tine) the base station 101 controls the transm ssion power of the
"physical channel B (SCH)" so as to link it wwth the transm ssion power of
t he "physical channel A (DCH" of the base station 101, as shown in
Fig.9(d). In a nobile communication system capable of effecting RAKE
rFeception, the above descri bed changeover can be inplenented sinply by
switching fingers in the RAKE reception. In other words, RAKE conbi nation
is conducted in the reception quality neasurenent , and switching is
controlled so as to assign fingers to only signals of the base station 101
transmtti ngé'ﬁtloﬁ B8alRbyflet@rebanned cBnoused diveddWapabAYL nd ol Nt er val
T2 during which the nobile station 302 receives the "physical channel B (
SCH) " , andrassSplslicagesisane s gnabsHé  oniechl theebbes & td@tdrensol01 and
102 form ng the DHO t hroughout the interval T1 during which the nobile
station 302odbes mmnsfegeiede firlve 'thleysreabcehanneB2Bai&Chpdsute the. 9(E),
the transm ssion power of the "physical channel A ( DCH ) " transmtted
fromthe bageeREHER ofADYLY oln Hehgromtid estsdiatdipn3dL:i esingitBeed by a solid
line. In the sane wa as the fransm ssi on power contrQI is conducted on the

"physi cal Shufhet R ¢o T RYERHGR Y (AEYeImA HECHdse station 101 to the
bi | tati | t at 30 t
control on the 3@%50 o éﬁﬁé? X DRt efoRe i s R PR e b ot at i on

102 to the

" physi cal c%nne% 25%%%%5‘?%’3%5%9%gét‘%rrc??'ﬁnt Ioéads"grﬂ’snt% %’g‘gﬁrﬁg‘%to t he
mobi | e stagyon 3Q2,camda8e8d 33 S Qﬁ:etsh%hepE%éleF@ﬁ.oﬁh pRel P (SCH) "
transmtted fromthe base station 181 to the nobile station 302, and a
recepti on £-&hobiet&@df Bym come utd d g Idie qlialansi e acairBirnali aathnat he
"physi cal channels A (DCHs)" transmtted fromthe base station 101 and the
base statipnedégetmnind@ debited stalieon Bk taaesgtidena Desbdg pfiethat erval
T2 , the reception SIR of the "physical channel B (SCH" is constant, and
qual ity degPRERRET BN &P thR TIFRPEILESR OB RANRT CRNETY Qﬂman@b%e%%r%W%?ded (a
br oken Ilng portion of Fig. 9(f)). 37 During the interval T1, the
reception YR obt ai ned by conducting the diversity combination on the

physi cal channel,e, 4. R0HS, 1 an LEABRTEEAEOL Ml BRRE,akRLT 0 A01 and

t he base station |on Z 1S constan quality

degradati oo RfedfEs’ PQY%&%or?%'?{H‘ﬁﬂr "’38( dieH the' t%ash\gsaxghdesi ﬁalt hin

solid line portion of Fig During the interval T2, the receptlon SIR

of the ' phgém@ﬁét@ﬁamnelAécéEﬁkhg-hf&hﬁBSOQW&xﬂSﬁntdmanlmstﬂ&mﬂﬁﬂbamﬂ t he
transm ssi on power of the "physical channel A (DCH)" becones excessively
great in sonencasesophirakosdd.dthe e apeniissd cof pewer coptypl ¢wmearet, this
phenonenon occurs only for the limted nobile station 30z that is receiving
t he "physi¢aReEHEeneP 9enemmdigs the | tTﬁ%F@%BFéonPPWérFéP&r%%?ﬁW%#ﬁqhat t he

donvent | orfaf* CRBRADIHARESTE FRERSTACBERE BRVEFIRE BEFL BN S i dicshePThe
ration 108 @SreafatY  bEdpi SR I EndR Bofdc iy BERA biRe { IRAdIE Dase
transm ssipn ofathe tP&&Xéﬁf@él&ﬁ%%E dF ¢RENphy sSt 21908 &6k PY {)ﬁ’@-} yPhysi cal

channel A (5CH)" in the present enbodi nent, thé nmeasurenent subject of the
reception gpighktnade §€6€P6h AN, Sl Re ﬁh@mérdlgm@;pow/ae@osﬂtmlwgnm t he

"physi cal channel A (DCH)" is being received.
generator 39 transmits the generated “"transmission power
control command” to the transmission signal generator 41.
For example, if the reception quality (reception power)
of the "physical channel A (DCH)" is less than the desired value

for the comparison result, then the "transmission power control

command” gives an order for the transmission power of the
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Also in a nobile communication systemin which signaling is conducted using
a different shared channel instead of the "physical channel A ( DCH ) " ,

t he neasurenment subject of reception quality (reception SIR) shoul d change
over when signaling is 38 bei ng received. Irrespective of the signaling
met hod, therefore, the present invention can be applied. In any case,
simlar effects can be obtained. (Action and effect obtained by nobile
station according to the second enbodinent) In the nobile station 302
according to the present enbodi ment, the transm ssion power of the

"physi cal e@a?a%ai\ Enbbhk]s "a ASLHE ¥ BeCBhsENgPDE] o 10,S6HA) thel N the
base station 101 and the base station 102 is controlled on the basis of the
measur enenbagesylktbtobnt he, rrecad i Oier@sldd.y of the signal obtained by
conducting a diversity conbination on the "physical channels A ( DCHs ) "

t hr oughout the i@hethalotliemdivandg whi thethecémpinmi qalaldhgniiekcBptSeh) " is
not being received. As a result, the transm ssion power in the interval T2
during whi ehwehe ophike cathyiaaielchBna8CHR" (PEH hotis aseiared thanbthende
appropriate. ' Furthernore, in the nobile station 302 according to the
present enB68tREALVAINA §OBASSITRAR TR ReSPeEefteart RuaFFE)SHEaSLPRr 37 is
needed in the sane1ygﬁuas t he ponventionqé tfchquge. Wthout greatly

i ncr easi ngPPHET ASPHYATLSOWIRN R, IFKEF SFor el F 8AtHhEr PR Y AR RROWE Al i ty
degradati opep eRnLi0n+ } SSi 0 r fi C bt.ai ned
wth extreﬁgl§ﬁ§in%hggég%?r%ﬁ&gﬁglﬁééepg?gre éﬁﬂ?ﬁbéﬁ?“ﬁ?ﬁﬁ?ﬁfﬁblﬁg t he
present inugRt tAB pakk LEaPPSS! PHE P Y @R adely’ @aNsSmM ssion power contro
met hod that prevents comunication quality degradation of the 39

"physi cal channethé {r&&khissiandidfwrmhinsi Galpuehannek SofinSEted tousing
sinple controls without a great alteration of the apparatus scale, by when
the base sthti bnagsnipsiOi siemsii genemptdre 4phyFheaktrehamhesién( SCH ) "
is a subset of the base station group 101 to 105 transmtting the "physical
channel s Aipfpomgtyon inmii 4@heren Hee s aseRi FoRcyriafiprIat igsesnnut
coincide with the base station group 101 to 105 and the nobile station 30Z,
conduct i ng°PHEBsPRGTt he tBﬁyE?%%Tm e SE R Pratory 4l pfb%i de a

mobil e stagign.syLLabhe, L he If anSloShons AV QU T OboBLDOG e

Addi t i onal vantages and nodi f1cati y ‘0Ccur"to

in the artpyydhergiehfs LHE ANVEALH Opaldn i tppdrPadaraspects is not limted
to the specific details and the representative enbodi nent shown and

descri bed her ei nThéca@indmMigisi.onvai §R4s gldirhiteat 4 DA CBYnHELE@RARD vhé hout

departing fromthe spirit or scope of the general inventive concept as

defi ned bytthesappehdedpovar nsomhdol heommagligeaeg@tor. 340 the
transmission information input 40, and the transmitter 42. The
transmission signal generator 41 generates a transmission
signal by multiplexing the transmission power control command
transmitted from the transmission power control command
generator 39 and the transmission information (of the up
direction) transferred from the transmission information input
40, and transmits the generated transmission signal to the
transmitter 42.

The transmitter 42 is connected to the transceiver 32

and the transmission signal generator 41. The transmitter 42

conducts transmission processing, such as coding, modulation
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What is clainmed is: 1. A transm ssion power control nethod for controlling,
ln a nobile station receiving signals froma first base station and a
second base station during a diversity handover, the transm ssion power of
the signals fromthe first base station and the second base station, said
transm ssi on power control nethod conprising the steps: a) receiving a
first signal and a second signal fromthe first base station and receiving
a third signal fromthe second base station; b) nmeasuring a reception
quality of the first signal or the second signal; c) generating a contro

command f aincepreakhhBy dhenkrensiBnsis A Pe¥Eha Oft AddniitgRal 8rbhamd he
first base station and the second base station on the basis of a result of

t he measurteremmicfsitdre sietet igenheqaabict ¥, aadddiranamstst theg t he control
command to the first base station and the second base station. 2. The

t ransm ssitoraEoviers icunsriighafes bivlle gtedrtd et brahsimhsdiommeragiassimgsai d
step a), the second signal is received intermttently, and in said step b )
, the recept i@t duanaceiser B2 first signal or the second signal is
measured in _an interv cond si gnal i

| durjng which the s [ s. bej ng received,
Whor oas.  (REEATISR Hoart oy oF F OO APCBEI LRSS by ErHTRe HEFA Biver o1 ty
conmbi nati cﬁ}eosrént invention)

Operation of the mobile station 30, having the above
described configuration will now be described with reference
to Fig. 5.

Fig. 5 is a flow chart showing operation conducted when
a mobile communication system including a mobile station 30,
effects transmission power control on the "physical channel
A (DCH)" and the "physical channel B (SCH)" in the down direction
when the mobile station 30, according to the present embodiment
is conducting DHO between the base station 10; and the ba;e
station 10, using the "physical channel A (DCH)".

As shown inFig. 5, the transceiver 32 receives a "physical
channel A (DCH)" and a "physical channel B (SCH)" from the base
station 10; via the radio antenna 31 and receives a “"physical
channel A (DCH)"” from the base station 10, via the radio antenna
31 at step 301. The transceiver 32 transfers the received
"physical channels A (DCHs)" and "physical channel B (SCH)"”
to the physical channel A receiver 33, the physical channel
B receiver 35, and the reception quality measurer 37.

At step 302, the physical channel A receiver 33 conducts

reception processing, such as despreading, demodulation, and

decoding, on the "physical channel A (DCH) " from the base station
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41 the first signal and the third signal is nmeasured in an interva

during which the second signal is not being received. 3. The transm ssion
power control nethod according to claim2, conprising a step of: e)
nonitoring the first signal to determ ne whether signaling is occurring to
notify the nobile station that the second signal is being transmtted,
wherein) in said step b), it is determ ned whether an interval is the

i nterval during which the second signal is being received, according to
whet her the signaling is occurring. 4. The transm ssion power control

met hod accoodiorgthe Bhaens2atiereiNtrafsgairdedt £pom) thder Facidivr qual ity
is measured with RAKE reception by switching between a finger assignnent to
the first 32 gnadpmrdudes Sehysdcsilgealeanaed & Fengévedssnfoneation”the first
signal and the third signal, according to whether an interval is the

i nterval dwrangniiiieth atheheeddyd isiagnghansebefnganpdcerorsmiss The
transm ssi on power. control nethod according to claim1l, wherein the first

signal and RIWES1IRY FhengR AaF 2CHER € AP TIRLARS! s tRUBCrRPIOFGRA ded f or
h bi | tation, wh t d .si, | is. h d | SCH
calh ol o gt e ascobd oL s shateg ol (S50
bi | tati f |\ i f |1 st . i d
base st at | on dutt Uiy et er it BT S el dred Bidiafd 85 hdiit SoCON

42 a I ecRy&it A rve8dihe , I 866h V& AdsprehalhgNadebguPa tE60ONhd gnal
fromthe first base station and receive a third signal fromthe second base

station; ajdan®ipid oon halighy IRASUEIRENCONBI(PCHYd frmMERE BES eds HAGRI | ON
quality of the first signal or the second signal; a control command
gener at or Xhnfrgoséerted germar dhe bramsdtedrex Snandpfoducest mitsingal he
transm ssion power of the signals fromthe first base station and the
second bas@&&ingl dh reretivedasitorpptiopestiranenittrd Masiremimsisal
reception quality; and a transmtter cqnfi to transmit the control

ur ed
command t FRAEGE Bt Pk TERFHF 476 tPBYgéEBHdCBa%e%t%t?%‘ﬁ‘?lved

information” thus reproduced to the physical channel B received
information output 36.

At step 303, the physical channel A received information
output 34 outputs the "physical channel A received information”
transmitted from the physical channel A receiver 33.
Furthermore, the physical channel Breceived information output
36 outputs the “"physical channel B received information”
transmitted from the physical channel B receiver 35.

At step 304, the reception quality measurer 37 measures
the reception quality in the mobile station 30; using only the
"physical channel A (DCH)" or the "physical channel B (SCH)"
from the base station 10; transferred from the transceiver 32,
and transmits the measured reception quality to the comparator
38.

At step 305, the comparator 38 compares the reception

guality transmitted from the reception quality measurer 37 with
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7. The nobile station according to claim®6, wherein said receiver

[ ecei vest hesecondsignal intermttently, and said reception quality neasurer
measures the reception quality of the first signal or the second signal in
an interval during which the second signal is being received) whereas said
reception quality neasurer neasures a reception quality of a signa
obt ai ned by conducting a diversity conbination on the first signal and the
third signal in an interval during which the second signal is not being
received. 8. The nobile station according to claim7, conprising: a nonitor
confi gur edatpredat ewingte deisdgedsivghue . t andetransmid spaerbenlsi ghatheg i s
occurring to notify the nobile station that the second signal is being
transnit t eBOMRREL TP Lot tEERFITEAIQRNINEF FRASHP & CONEREANI SRAT PP T

whet her an_jnterval is the interval during which the second signal is being
recei ved, ﬁécording to whether the signaling is occurring. 9. The nobile

station accordi to clajm 7, .wherei aid reception ality nmeasurer
nmeasures the regg%t?Eﬁ¥’3La ﬁt%p%éﬁﬁ$4égﬁﬁsﬁggeﬁpggﬁ Sﬁggﬁf?céfﬂaaﬁgtmeen a
finger assj t i | g : %ﬁﬂﬂﬁr I {nger
assignnenté%ﬁggﬁif#??gpgg%gég%sgﬁdQ? ggﬁﬁ%ggoéigna ,%ggggbéﬁ%}ﬁ%ﬁ%mether

an intervatorgohfteolntiggviale drahsgi Y61 6h polhie rsecend "prgialcaliscigingn
received. 10. The nobile station according to claim®6, wherein the first

si gnal andat(mer)li add silgnabhasecdediicained BhEUH) "s t6DCHs bapeoyt aleibrd or each
nobi |l e station, whereas the second signal is a shared channel ( SCH)
shared by hOphunddhe yraismbdsien poeronsthe ‘dhvisteadi ohanoel AofDEH ¥4

CACACA AL ALLALLA A5 L A& As. AL A ) _

as. AL. AL. Af® A bRse AYSTASD. A¥y oA3sha hasis oinghearomppriapn pesulg A

LA Aa. Agrl‘_érﬂa\sYrr?i tLé %Jl?br'?l\BtrieAcgrhéalfé 0Y1§ 3%5,'561\1% @r'ar'?\sr%its the generated

"transmission power control command” to the transmission signal
generator 41.

At step 307, the transmission information input 40
transfers transmission information input by the user to the
transmission signal generator 41.

At step 308, the transmissién signal generator 41
generates a transmission signal by multiplexing the
transmission power control command transmitted from the
transmission power control command generator 39 and the
transmission information (of theupdirection) transferred from
the transmission information input 40, and transmits the
generated transmission signal to the transmitter 42.

At step 309, the transmitter 42 conducts transmission
processing, such as coding, modulation and spreading, on the
transmission signal transmitted from the transmission signal
generator 41, and transmits the transmission signal subjected

to the transmission processing to the transceiver 32.
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3hi K- ss10%®Bafgmitted from the base station 10,. The propagation level

, 1096a& () - L10%@& () - 109%@& () - 9&10%@&' () - $y10%@& () - $10%a& () - 8pSi K-

109 () - 6f 509ER1E)EronSiiOU@R'e(9tation 10; (Fig. 6A) and the propagation

10%@& () - 10%@& () - MLOY@&' () - @ O%A& () - SgH) &<s10%@& ()- 81l0%& ()-6

109%@& () - *lavsda@{ §igBals s Chef RER@EERtAPN 101 0TEE- (9B Xame ¥RREa®8 d&
10%" K" & ()-& 109%% () - & 10%)&'(;)- 'H  10%00008& () - 10%& ()- 10@10@
10%#GJRT Y TRRRAD% Ve 15vartyde %6%@91@69"435‘%' ()-- 10908 ()-![#

109 & ()-# 10%0%. () - wX9. 0@ <s10%a& ()-9* % ()o 4> 10%~& ()-!H
10%aE& () (? L 10@%‘&% ﬂf&}%ﬁ%%ﬁﬁﬁ%ﬁ@iﬁ@%%@? S&”C(a)l-é'rﬁﬁ/% 8 L

10%bzb& (A’(ﬂéﬁ-) ’1c¥)@i§érl(ﬁfted from the base station 10; to the mobile

station 30,is indicatedbyasolidline, whereas the transmission
power of the "physical channel B (SCH)" transmitted from the
base station 10, to the mobile station 30, is indicated by a
broken line. InFig. 6D, the transmission powerof the "physical
channel A (DCH)" transmitted from the base station 10, to the
mobile station 30, is indicated by a so0lid line.

Unlike the conventional technigque in which the reception
guality of a signal obtained by conducting diversity a
combination on the “physical channels A (DCHs)" of the base
station 10; belonging to the base station group B and the base
station 10, belonging to the base station group A, is measured,
the mobile station 30, measures the reception quality of the
signal ("physical channel A (DCH)") from the base station 10,

as described above. On thebasis of aresult of the measurement,
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the mobile station 30, conducts transmission power control on
the "physical channels A (DCHs)" of the base station 10; and
the base station 10,.

As shown in Fig. 6E, therefore, the reception quality
(indicated by a dotted line in Fig. 6E) of the "physical channel
A (DCH)" from the base station 10; becomes constant at a
predetermined desired value. The transmission power of the
"physical channel A (DCH)" of the base station 10; thus
compensates for the variationin the propagationlevelof signals
from the base station 10;.

Furthermore, the transmission power of the "physical
channel B (SCH)"” is controlled so as to be linked with the
transmission power of the “"physical channel A (DCH)" of the
base station 10, (see Fig. 6C).

Therefore, the reception gquality (indicated by a broken
line in Fig. 6E) of the "physical channel B (SCH)"” in the mobile
station 30, coincides with a predetermined desired value and
becomes constant.

The transmission power of the "physical channel A (DCH)"
of the base station 10, is controlled in the same way as the
transmission power of the "physical channel A (DCH)" of the
base station 10;. In actual data reception, therefore, the
mobile station 30, may conduct a diversity combination on the
"physical channels A (DCHs)" of the two base stations 10; and
10; (as indicated by a solid line in Fig. 6E).

Inotherwords, itispossibletoutilizeonly the "physical

channel A (DCHs)" from the base station 10; in the reception
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guality measurement for transmission power control and conduct
a diversity combination on the “physical channels A (DCHs)"
of the base station 10, and the base station 10, in actual data
reception.

When the diversity combination is conducted in data
reception, the reception quality of the physical channel always
exceeds the predetermined desired valued. Furthermore, the
handover causes no interruption, and stable communication can
be maintained.

(Action and effect obtained by mobile station according to the
first embodiment)

In the mobile station 30, according to the present
embodiment, the transmission power of the “"physical channel
B (SCH)" in the base station 10, is controlled on the basis
of only the measurement result of the reception gquality of the
"physical channel A (DCH)" or the "physical channel B (SCH)”
(which are not subjected to a diversity combination). Even
when the mobile station 30; is conducting DHO using the "physical
channel A (DCH)", the reception quality of the "physical channel
B (SCH)" can be prevented from being degraded.

Furthermore, in the mobile station 30, according to the
present embodiment, the problem that the transmission power
in the base station 10, becomes excessive for the above described
reason and the power utilization efficiency is lowered thereby
can be solved.

Furthermore, in the mobile station 30, according to the

present embodiment, the problem that the transmission power
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in the base station 10; becomes excessive for the above described

reason and that it increases the interference and lowers the

efficiency of the whole mobile communication system can be

solved.

(Configuration of mobile station according to the second

embodiment)

A configuration of a mobile station 30; according to a
second embodiment of the present inventionwill now be described
with reference to the drawings. Fig. 7 is a diagram showing
a schematic configuration of a mobile station 30, according
to the present embodiment.

In the present embodiment, themobile station 30, receives
"physical channels A (DCHs)", i.e., "a first signal and a third
signal” respectively from a base station 10; and a base station
10,, and simultaneously receives a “"physical channel B (SCH)",
i.e., a "second signal” only from the base station 10;.

As an example, the "physical channel B” is a shared channel
"SCH" whereby a plurality of mobile stations 30; to 305 transmit
packets in a time division multiplex form, and the "physical
channel A" is a "DCH" for "signaling (notice)” that indicates
that there is a packet being directed to the mobile stations
30; to 305 on the "physical channel B (SCH)".

" In other words, the mobile station 30, is in the DHO state
between the base station 10; and the base station10,. Themobile
station 30, receives "physical channels A (DCHs)" from two base

stations 10; and 10,. At the same time, the mobile station 30,

receives the "physicalchannelB (SCH)" fromonlythebasestation
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10; intermittently. Propagationlevelsof signals fromthe base
station 10; and the base station 10, are varied violently by
mutually independent fading phenomena.

In the mobile communication system, the mobile station
30; according to the present embodiment conducts transmission
power control on both the "physical channels A (DCHs)" and the
"physical channel B (SCH)" in the down direction when the mobile
station 30, is conducting DHO between the base station 10; and
the base station 10, using the "physical channels A (DCHs)".

Themobile station 30; according to the present embodiment
has the same basic configuration as the mobile station 30,
according to the first embodiment does except that a control
circuit 43 connected to the physical channel A receiver 33,
the physical channel B receiver 35 and the reception quality
measurer 37 is provided and the physical channel A received
information output 34 is removed.

In the present embodiment, the control circuit 43 forms
monitor configured to effect monitoring on a first signal
("physical channel A (DCH)") to determine whether signaling
is occurring as notification that a second signal ("physical
channel B (SCH)") is being transmitted to the mobile station
30;.

Since the "physical channel A" is defined as "DCH" for
"signaling (notice)”, the mobile station 30; according to the
present embodiment has been supposed not to have the physical
channel A received information ocoutput 34. Of course, however,

the mobile station 30, according to the present embodiment may
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have the physical channel A received information output 34.

The control circuit 43 monitors the physical channel A
receiver 33 to determine whether signaling is occurring on the
"physical channel A (DCH)". If signaling is sensed, then the
control circuit 43 starts reception processing on the "physical
channel B (SCH)" by activating the physical channel B receiver
33.

When the control circuit 43 senses signaling in the
physical channel A receiver 33, the control circuit 43 orders
the reception quality measurer 37 to measure the reception
gualityof the "physical channelA (DCH)" or the "physical channel
B (SCH)" from the base station 10; that transmits the "physical
channel B (SCH)".

When the reception processing of the "physical channel
B(SCH)"conductedbythephysicalchannelB;eceiverBSfinishes
and a return to the "physical channel B (SCH)" waiting state
iseffected, the control circuit 43 orders the reception quality
measurer 37 to conduct a diversity combination on "physical
channels A (DCHs )" fromall base stations 10;and 10, transmitting
"physical channels A (DCHs)"” and tomeasure thereceptionquality
obtained after the diversity combination.

In the case of a mobile communication system, such as
a CDMA system, capable of conducting RAKE combination, the
reception quality measurer 37 conducts the RAKE combination.
In this case, the reception gquality measurer 37 can measure
the reception quality according to the order of the control

circuit 43 (according to whether the physical channel B (SCH)
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is being received) by suitably switching fingers in the RAKE
combination.

(Operation of mobile station according to the second embodiment
of present invention)

Operation of the mobile station 30, having the above
described configuration will now be described with reference
to Fig. 8.

Fig. 8 is a f£low chart showing operation conducted when
transmission power control is effected on the "physical channel
A (DCH)" and the “"physical channel B (SCH)" in the down direction
when the mobile station 30, according to the present embodiment
is conducting DHO between the base station 10, and the base
station 10; using the “physical channel A (DCH)".

Onlyoperationsthatdiffer fromthat of themobilestation
30, according to the first embodiment of the present invention
will now be described.

As shown in Fig. 8, the transceiver 32 receives a "physical
channel A (DCH)" and a "physical channel B (SCH)" from the base
station 10; via the radio antenna 31 and receives a "physical
channel A (DCH)"” from the base station 10, via the radio antenna
31 at step 601. The transceiver 32 transfers the received
“physical channels A (DCHs)" and "physical channel B (SCH)"
to the physical channel A receiver 33, the physical channel
B receiver 35, and the reception quality measurer 37.

At step 602, the control circuit 43 monitors the physical
channel Areceiver 33 todeterminewhether signalingis occurring

on the "physical channel A (DCH)". 1In the initial state, the
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reception quality measurer 37 conducts a diversity combination
on "physical channels A (DCHs)" from all the base stations 10,
and 10, transmitting the "physical channel A (DCH)", and measures
the reception quality obtained after the diversity combination.

At step 603, if the control circuit 43 has sensed signaling
on the "physical channel A (DCH)" in the physical channel A
receiver 33 ("YES" of the step 603), then the control circuit
43 starts reception processingon the "physical channel B (SCH)"
by activating the physical channel B receiver 35.

If the control circuit 43 has sensed signaling in the
physical channel A receiver 33 ("YES" of the step 603), then
the control circuit 43 simultaneously orders the reception
guality measurer 37 to measure the reception gquality of the
"physical channel A (DCH)" or the “"physical channel B (SCH)"
from the base station 10;, which transmits the "physical channel
B (SCH)". And the operation of the mobile station 30, according
to the present embodiment proceeds to step 604.

On the other hand, at step 603, if the control circuit
43 has not sensed signaling in the physical channel A receiver
33 {("NO" of the step 603), then the control circuit 43 returns
to step 602.

At step 604, the reception guality measurer 37 changes
over the reception quality measuring method according to the
order received from the control circuit 43. In other words,
the reception quality measurer 37 measures the receptionquality
of the “"physical channel A (DCH)" or the “physical channel B

(SCH)" from the base station 10;, which transmits the “*physical
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channel B (SCH)".

At step 605, the control circuit 43 monitors the situation
of the reception processing of the "physical channel B {SCH)",
which is being conducted by the physical channel B receiver
35.

At step 606, if the control circuit 43 detects that the
receptionprocessing of the "physical channel B (SCH)" conducted
by the physical channel B receiver 35 has finished ("YES" of
the step 606), then the control circuit 43 orders the reception
guality measurer 37 to conduct a diversity combination on the
"physical channels A (DCHs)" from all base stations 10; and
10, transmitting the "“physical channel A (DCH)" and measure
thereceptiondualityobtainedafterthediversitycombination.

The operation of the mobile station 30, according to the
present embodiment proceeds to step 607.

On the other hand, at step 606, if the control circuit
43 does not detect that the receptionprocessing of the "physical
channel B (SCH)" conducted by the physical channel B receiver
35has finished ("NO"” of the step 606), then the operationreturns
to the step 605.

At step 607, the reception quality measurer 37 changes
the reception quality measuring method according to the order
from the control circuit 43. In other words, the reception
guality measurer 37 conducts a diversity combination on the
"physical channels A (DCHs)" from all base stations 10; and
10, transmitting the “"physical channel A (DCH)" and measures

the reception guality obtained after the diversity combination.
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Fig. 9 shows how the mobile station 30, controls the
transmission power of the "physical channel A (DCH)" and
"physical channel B (SCH)"” transmitted from the base station
10; and the transmission power of the "physical channel A (DCH)"
transmitted from the base station 10,. The propagation level
of signals from the base station 10; (Fig. 9(A)) and the
propagation level of signals from the base station 10, (Fig.
9(B)) are varied by respective independent fading phenomena.

In Fig. 9(C), the transmission power of the "physical
channel B (SCH)" transmitted intermittently from the base
station 10; to the mobile station 30, is drawn. Since the
"physical channel B (SCH)" is a shared channel shared by a
plurality of mobile stations 10; to 105 in a time division
multiplex form, the transmission power thus becomes
intermittent.

In Fig. 9(D), the transmission power of the “physical
channel A (DCH)" transmitted from the base station 10; to the
mobile station 30, is indicated by a so0lid line, whereas the
transmission power of the "physical channelB (SCH)" transmitted
from the base station 10; to the mobile station 30, is indicated
by a broken line.

Throughout an interval T2 during which the mobile station
30, receives the "physical channel B (SCH)", the mobile station
30, measures the reception quality ("reception SIR") using only
a signal from the base station 10; ("physical channel A (DCH)")
and conducts transmission power control on the basis of a result

of the measurement (“"reception SIR") (thick solid portions in
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Fig. 9(D) and (F)).

Throughout an interval T1 during
which the mobile station 30, does not receive the "physical
channel B (SCH)", the mobile station 30, conducts a diversity
combination on the ("physical channels A (DCHs)") of both the
base station 10; and the base station 10,, measures the reception
quality ("reception SIR") obtained after the diversity
combination, and conducts transmission power control on the
basis of a result of the measurement ("reception SIR") (thin
solid portions in Fig. 9(D) and (F)).

In this way, the mobile station 30, changes over the
measurement subject of the reception quality (“reception SIR")
between the "physical channel A (DCH)"” of the base station 10,
and the "physical channel A (DCH)" obtained by conducting the
a diversity'combination_on the ("physical channels A (DCHs)")
of the base station 10; and the base station 10,, according to
whether the "physical channel B (SCH)" is being received.

At this time, the base station 10, controls the
transmission power of the "physical channel B (SCH)" so as to
link it with the transmission power of the "physical channel
A (DCH)" of the base station 10;, as shown in Fig.9(d).

In a mobile communication system capable of effecting
RAKE reception, the above described changeover can be
implemented simply by switching fingers in the RAKE reception.
In other words, RAKE combination is conducted in the reception
gqualitymeasurement, and switching is controlled so as to assign

fingers to only signals of the base station 10; transmitting
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the "physical channel B (SCH)" throughout the interval T2 during
which the mobile station 30, receives the "physical channel
B (SCH)", andassignfingerstosignals fromall the base stations
10, and 10, forming the DHO throughout the interval Tl during
which the mobile station 30, does not receive the "physical
channel B (SCH)".

In Fig. 9(E), the transmission power of the "physical
channel A (DCH)" transmitted from the base station 10, to the
mobile station 30; is indicated by a so0lid line. 1In the same
way as the transmission power control 1s conducted on the
"physical channel A (DCH)" transmitted from the base station
10; to the mobile station 30;, the mobile station 30, conducts
transmission power control on the “"physical channel A (DCH)"
transmitted from the base station 10, to the mobile station
30,.

In Fig. 9(f), a reception SIR of the "physical channel
A (DCH)" transmitted from the base station 10; to the mobile
station 30,, a reception SIR of the “"physical channel B (SCH)"
transmitted from the base station 10; to the mobile station
30,, and a reception SIR obtained by conducting the diversity
combination on the "physical channels A {(DCHs)" transmitted
from the base station 10; and the base station 10; to the mobile
station 30, are shown.

During the interval T2, the reception SIR of the “"physical
channel B (SCH)" is constant, and quality degradation of the
"physical channel B (SCH)" can be avoided (a broken line portion

of Fig. 9(f)).

37



1009<10%0% ()-9/fdgh}~?24= 1 1 10(L< 10% & ()- L3 10% & ()-M  Y(
10%@ @& ()- Y( 10%& ()-'i 10% (1(& ()- 10%& ()-hij+bgE= 1 1 10(! 4f
109& ()-f 10%m& ()-!>z 109& ()- "z 10%m& ()- 'L z 109 ()- 10( 10(bNuj @
1 1 10(z 10%m& ()- 10m 10m 10nf L<10%m& ()-11y 10%& ()-@["y 109%& ()- "y
10%m& () -

During the interval Tl, the reception SIR obtained by
conducting the diversity combination on the "physical channels
A (DCHs)" transmitted from the base station 10; and the base
station 10, to the mobile station 30, is constant, and quality
degradation of the "physical channel A (DCH)" can be avoided
(a thin solid line portion of Fig. 9(f)).

During the interval T2, the reception SIR of the "physical
channel A (DCH)" becomes greater than is needed and the
transmission power of the "physical channel A (DCH)" becomes
excessively great in some cases (thick solid line portion of
Fig. 9(f)). However, this phenomenon occurs only for the
limited mobile station 30, that is receiving the “physical
channel A (DCH)". Therefore,thefatalproblemfhatthequality
of the "physical channelB (SCH)" is degraded in the conventional
technique is solved.

A dotted line portion indicates the reception SIR of the
"physical channel A (DCH)" transmitted from the base station
10; to the mobile station 30, in the interval T1.

As the transmission of the "physical channel B (SCH)"
is signaled by the “physical channel A (DCH)" in the present
embodiment, the measurement subject of the reception quality
(reception SIR) should change when signaling on the "physical
channel A (DCH)" is being received.

Also in a mobile communication system in which signaling
is conducted using a different shared channel instead of the
"physical channel A (DCH)", themeasurement subject of reception

quality (reception SIR) should change over when signaling is
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being received.

Irrespective of the signaling method, therefore, the
present invention can be applied. In any case, similar effects
can be obtained.

(Action and effect obtained by mobile station according to the
second embodiment)

In the mobile station 30, according to the present
embodiment, the transmission power of the "physical channel
A (DCH)" and the "physical channel B (SCH)" in the base station
10, and the base station 10; is controlled on the basis of the
measurement result of the reception quality of the signal
obtained by conducting a diversity combination on the "physical
channels A (DCHs)" throughout the interval T2 during which the
"physical channel B (SCH)" is not being received. As a result,
the transmission power in ﬁhe interval T2 during which the
"physical channel B (SCH)" is not received can be made
appropriate.

Furthermore, in the mobile station 30, according to the
present embodiment, only one system of the reception quality
measurer 37 is needed in the same way as the conventional
technique. Without greatly increasing the apparatus scale,
therefore, great effects such as quality degradation prevention
and transmission power reduction can be obtained with extremely
simple control.

As heretofore described, according to the present
invention, it ispossibletoprovideatransmissionpower control

method that prevents communication gquality degradation of the
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"physical channel A (DCH)” and the "physical channel B (SCH)"
usingsimple controlswithout agreatalterationof the apparatus
scale, by when the base station group 10; transmitting the
"physical channel B (SCH)" is a subset of the base station group
10; to 105 transmitting the “physical channels A (DCHs)", but
when the base station group 10; does not coincide with the base
station group 10; to 105 and the mobile station 30;, conducting
DHO using the "physical channels A (DCHs)", and to provide a
mobile station suitable for the transmission power control
method.

Additional advantages and modifications will readily
occur to those skilled in the art. Therefore, the invention
in its broader aspects is not limited to the specific details
and the representative embodiment shown and described herein.
Accordingly, various modifications may be made without
departing from the spirit or scope of the general inventive

concept as defined by the appended claims and their equivalents.
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What is claimed is:

1. A transmission power control method for controlling, in
a mobile station receiving signals from a first base station
and a second base station during a diversity handover, the
transmission power of the signals from the first base station
and the second base station, said transmission power control
method comprising the steps:

a) receiving a first signal and a second signal from the
first base station and receiving a third signal £from the second
base station;

b) measuring a reception quality of the first signal or
the second signal;

c) generating a control command for controlling the
transmission power of the signals from the first base station
and the second base station on the basis of a result of the
measurement of the reception quality; and

d) transmitting the control command to the first base
station and the second base station.

2. The transmission power control method according to claim
1, wherein

in said step a), the second signal is received
intermittently., and

in said step b), the reception quality of the first signal
or the second signal is measured in an interval during which
the second signal is being received, whereas a receptionquality

of a signal obtained by conducting a diversity combination on
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the first signal and the third signal is measured in an interval
during which the second signal is not being received.

3. The transmission power control method according to claim
2, comprising a step of:

e) monitoring the first signal to determine whether
signaling is occurring to notify the mobile station that the
second signal is being transmitted,

wherein, in said step b), it is determined whether an
interval is the interval during which the second signal is being
received, according to whether the signaling is occurring.
4. The transmission power control method according to claim
2,

wherein, in said step b) the reception quality is measured
with RAKE reception by switching between a finger assignment
to the first signal or the second signal and a finger assignment
to the first signal and the third signal, according to whether
an interval is the interval during which the second signal is
being received.

5. The transmission power control method according to claim
1,

whereinthefirst signal andthe thirdsignal are dedicated
channels (DCHs) provided for each mobile station, whereas the
second signal is a shared channel (SCH) shared by a plurality
of mobile stations in a time division form.

6. A mobile station for receiving signals from a first base
station and a second base station during a diversity handover,

said mobile station comprising:
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a receiver configured to receive a first signal and a
second signal from the first base station and receive a third
signal from the second base station;

a reception quality measurer configured to measure a
reception quality of the first signal or the second signal;

a control command generator configured to generate a
control command for controlling the transmission power of the
signals from the first base station and the second base station
on the basis of aresult of the measurement of reception quality;
and

a transmitter configured to transmit the control command
to the first base station and the second base station.

7. The mobile station according to claim 6, wherein

said receiver receives the second signal intermittently,
and

said reception gquality measurer measures the reception
quality of the first signal or the second signal in an interval
during which the second signal is being received, whereas said
reception quality measurer measures a reception guality of a
signal obtained by conducting a diversity combination on the
first signal and the third signal in an interval during which
the second signal is not being received.

8. The mobile station according to claim 7, comprising:

a monitor configured to monitor the first signal to
determine whether signaling is occurring to notify the mobile
station that the second signal is being transmitted,

wherein said reception quality measurer determines
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9. The mobile station according to claim 7,
wherein said reception quality measurer measures the
reception quality with RAKE reception by switching between a
finger assignment to the first signal or the second signal and
a finger assignment to the first signal and the third signal,
according to whether an interval is the interval during which
the second signal is being received.
10. The mobile station according to claim 6,
whereinthe first signal andthethirdsignal are dedicated
channels (DCHs) provided for each mobile station, whefeas the

second signal is a shared channel (SCH) shared by a plurality

of mobile stations in a time division form.
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