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1 DESCRI PTI ON METHOD FOR CONTROLLI NG TRANSM T POVER
AND BASE STATI ON APPARATUS 5 Techni cal Field The
present invention relates to a nethod for controlling
transmt power and base station apparatus. 10
Background Art In the field of nobile conmmunications,
t echnol ogi cal studies on a fultinedia

broadcast/mul ticast service (hereinafter referred to
as "MBM5S') are being _carried forward recently (e.g.,
see 15 "3GPP TS 22. 1465 BTA5002- 06): 3rd
Ceneration Partnership Project; Technical
Specification Goup Services and System Aspects;

e M, TR0 ScopfRaSat ML AR e ML, o von

M5 is not 20 a one-to-one (Point to Point:
AP%@F%&B[ comuni cation but one-to-multi (Point to

Muiti: P-to-M communication. That is, in the MBM5,
one base station transmts the sane data (e.g., nusic

T Sﬁhéc%ﬂd ¥ideq i mage data, etc.) to a plurality of
enn bile stations sinultaneously. 25 The MBMS has a

brOQQQ@Stpﬂ'@an%ndlﬁ\#'th%ﬁ 'Féjfate\éh L8 tgﬂemethod for
broadcast node is a node in which information 1S

coﬁf@B&mﬂﬁ@dtkﬁn®ﬂ1EﬁﬁbhérSE%HWH§s@SsWdﬂldh”dﬁﬁ%ratus.
radi o broadcasting, the nmulticast node is a node in
whi ch 2

Background Art

In the field of mobile communications,
technological studies on a multimedia
broadcast/multicast service (hereinafter referred to as
"MBMS”) are being carried forward recently (e.g., see
“"3GPP TS 22.146 V6.0.0 (2002-06)Y: 3rd Generation
Partnership Project; Technical Specification Group
Services and System Aspects; Multimedia
Broadcast/Multicast Service; Stage 1 (Release 6) June
2002”) . A communication carried out in an MBMS is not
a one-to-one {Point to Point: P-to-P) communication but
one-to-multi (Point to Muiti: P-to-M) communication.
That is, in the MBMS, one base station transmits the same
data (e.g., music data and video image data, etc.) to
a plurality of mobile stations simultaneously.

The MBMS has a broadcast mode and multicast mode.
Wﬂile the broadcast mode is a mode in which information
is transmitted to all mobile stations as with current

radio broadcasting, themulticast mode is a mode in which
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information is transmtted to only specific nobile
stations affiliating a news group or other services.
Advant ages in carrying out the MBMS include the
followi ng: That is, when each nobile station receives
5 information transmtted froma base station through
a stream ng service, etc., @sing one channel, if the
nunber of nobile stations requesting the informtion

. iLncreases, the |oad on the radio channel increases.
infeREdrOfhehs (HeARBMB e dsdd RRAYi fSPRE Ifuhbermepile

ile st ns 10 i ncreases, all those bi
Sthéf’lno%s f%g&ifet%?a & TN AREESP RSP RG q%egaﬁ@m;es
v ap el I oh g Z%f%%tgl@gpaﬁﬁlis% BT tabil S

: for. h i h
co LRS! 2 ¥eh by e T G Lo 185 e

inliém:?na@&?nal S'E:hsé 1?&:%%1)&(?1&103 HIEVE glt%tt{ (?Ht lt?ll}oa(.t[gh a

ati1on I on Ive coverage or a spor

stPé’SﬂE’n%gte%BwS@Ee £0as!, dﬁg% 3 %%Wa‘“rﬁ?e?vai%a&{& number

using t and pr0VI ese services at

of h%‘ﬁi‘é%%&’@lbﬂser% u@é’@iﬁ’c&' EeiMf%ﬂnPan?@nkPH%r'eSases,

under study. 20 In an MBMS, “use of an S-

thd %@Qﬁdahyt%“i‘%{HlMéﬁheﬁhﬁ%@ﬁbag@i‘nﬂ I)io%'v@‘r | Syhen

used in a current WCDVA npbil e communi cati on scherre

thaeMsharnels d®, teaaanits the maiBedabd hbiei PeUk&ldtons
of nobile stations sinmultaneously is under study. The

in& 6B , s a1 dowmnlhidike conabh 1chanieh t2pmmnd F&cygetk asthe
a paging signal and for data transm ssion froma
infw ghert ilcayears Angotdieng anoe tdteanoerlentavd COMAredinte it is
communi cati on schene. Furthernore, the S-CCPCH does
poswiblgetbamereassnthepomebecont motb ane $tandmns cégtable
of \J,:‘Metcheiving the information without increasing the l1oad
on the radio channel. Currently, distributionof traffic
information, music distribution, news distribution at
a station, distributionof live coverage of a sport event,
etc., are considered as services available using the MBMS
and providing these services at a transmission rate of
approximately 8 tc 256 kbps is under study.

In an MBMS, use of an S-CCPCH (Secondary Common
Control Physical Channel) whichisusedinacurrent W-CDMA
mobile communication scheme as a channel to transmit the
same data toapluralityofmobilestationssimultaneously
is under sfudy. The S-CCPCH is a downlink common channel
and is used as a paging signal and for data transmission
from a higher layer according to the current W-CDMA mobile

communication scheme. Furthermore, the S-CCPCH does not

perform transmit power control and transmiits data with
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3 relatively |large constant transmt power that can
cover the entire cell (e.g., see "3GPP TS 25. 211
V5.1.0 (2002-06) : 3rd Generation Partnership
Project; Technical Specification Goup Radi o Access
Net wor k; Physical 5 channels and mappi ng of transport
channel s onto physical chafnels (FDD) (Rel ease 5)
June 2002, 5.3.3.4 Secondary Conmon Control Physica
hi s constant transni%agomer 'S

re THEL P St 750 CORPGRET [t ShEdoREHAE dihs PoRRRt §oVer
the SR Po ol O ehe - Bur. REE on3F The S caCH ot Vhe L -0
(2 PR R P REr L idaa AR Fon Srat Tecnhital
speg PERE3EE, x8Rlrfhila C Ok ek MR P Gga cat

chaj{pﬁﬂﬁgy%gandrﬂ?ﬁglgleg %tfartir%'}rsapggft H‘?Qﬁniz?slsa%nto pl}%aical

Idirection dedi cat'e channe

' a dedli I signhed t
e P (e e B 0T o o g aary

Contgnet o 6@FPNI Yo ped har ald 2 pRBi! e ($tatdPag-Wi thinpy; g
20 the cell. As described above, the transmt power of

corlda Pt AP st Ploansiils el r WOt 6l FEofla 1 §RedNlavyer
constant that it reaches the cell boundary

(cdrtespectiatei of )t he poset bense otamakid e stations

| ocated in the cell. For this reason, 25 for a nobile

st atieare | ceatsbweatnthecbase esteat iidhan MBMS eceptappied

qual ity becones excessive, which results in waste.
outhurnder opde, timg ef f ECHTEE Iw rhtdehefBMel betalasicso a DPCH
{Dedicated Physical Channel) for carrying out normal
speech communication and transmission of dedicated
control information, etc., exists as with conventional
cases between the base station and mobile station. The
DPCH 1s an uplink/downlink bidirectional dedicated
channel and the DPCH is a channel dedicatedly assigned
to each mobile station as opposed to the S-CCPCH which
is a channel commonly used for all mobile stations within
the cell.

As described above, the transmit power of the S—-CCPCH
is transmit power which is so large and constant that
it reaches thecell boundary irrespectiveof thepositions
of mobile stations located in the cell. For this reason,
for a mobile station located near the base station, its
reception quality becomes excessive, which results in

waste. Furthermore, interference with cther cells also

increases causing a reduction of the subscriber capacity
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i ncreases causing a reduction of the subscriber

capacity 4 (system capacity) of the entire system

Furthernore, an wupper limt (maxi mumtransmt power

at the base station) of total transmt power of al

channel s is predeterm ned for the base station, and

therefore if the transnit pofler 5 of the S-CCPCH is

| arge as shown in FIG 1, transmt power available for

ot her channel,s such t DPCH is rel ativel reduced

(s3f EBrinErcat o oq%i?ﬁ ﬁnotflaesi)%a%ﬁm corﬁq%%sﬁ%%ref an
det eri I orat.es Di scl. sure of nv.gr ogs sk%tlon

urkie b £61 ¢ oémﬁﬁemp%sern?nﬁﬁ\% Fict & praer

ofn% o%ﬁé%aﬁgﬂﬂrog 'Htcﬁgﬁﬁ 181 p@%ﬁ%termined
apparatu capab appropr irately

fo@gg;g Ol g Ly ansgt aﬂgwﬁglﬁqfe@ofgnf@w@aeﬂpgh sholt Fwer

so as to preveht e transmt power rom

o PERYUTENG: ﬁ%;gvl gee 2 Br €580 i RAVeRLOr ett@énsﬁwpower

cone up wt sent invention by noticing t

§%Ia5ﬁ@f&@ﬁﬁh@9cﬁéﬂﬂgg§QQEHH@EH%g@@ﬁi@&elaglvely

ection has both directions of uplink

re@aywt ink and diSceManiing t hah 20gik 1iis: posy bl e s 0 YpRech
an uplink DPCH to transmt a TPC conmmand for the

coRmEPCHAG ¢n pase statdeferfdisaties .order to sol ve
t he above descri bed problemand attain the object,
the present invention allows each nobile station in an
MBVMS to transmit both a TPC command for a downlink
Diecmwau2s chfinbalearntdi anTPC command for a downlink
dedi cated channel to a base station through an uplink
dedi ¢4t éd shanhdlect lof tthis pwgsent isvsossibhetpoprovide

appropriately control
amethod for controlling transmit power and a base station

'apparatus capable of appropriately controlling transmit

power of a common channel for an MBMS so as to prevent
the transmit power from becoming excessive.

The present inventor et al. have come up with the
present invention by noticing the fact that while an
S-CCPCH has only a downlink direction, a DPCH has both
directions of uplink and downlink and discovering that
it is possible to use an uplink DPCH to transmit a TPC
command for the S-CCPCH to a base station. Thus, inorder
tosclve the abovedescribedproblemandattain theobject,
the present invention allows each mobile station in an
MBMS to transmit both a TPC command for a downlink common
channel and a TPC command for a downlink dedicated channel
to a base station through an uplink dedicated channel.
In this way, it is possible to appropriately control

transmit power of a common channel used to transmit MBMS
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transmt power of a common channel used to transmt
MBMS 5 data. Brief Description of Drawings FIG 1
illustrates conventional transmt power 5 control;
FIG 2 is a block diagram showi ng a configuration of a
nobi |l es tat ion according tg Enbodi nrent 1 of the
present invention; FIG 3 is a block diagramshow ng a
configuration 10 of a base station according to
daggt?odi ment 1 of the present invention; FIG 4

ITlhustrates transm ssion timngs of TPC commands
according to Enbodinent 1 of the present invention;
15 FIG5 illustrates transm ssion timngs of TPC

Brf@!ﬂ‘@%sc§§'ﬁ_Qri@rﬂgoE0Dma§nt 1 of the present

invention; FIG6 illustrates transm ssion timngs of

TPC pcomMrends 18GooF 4t Bg t e oRROEH MBRG 11 Afr ARSmBfes@wer
20 invention; FIG 7 illustrates transmt power control

col@gesnging to Enbodinent 1 of the present invention;
FIG 8 is a block diagram show ng a configuration of a
Nobip G st atiison asToedi ad dor Mabedicwentg2aofcd®iguration
present 25 invention; FIG9 is a block diagram

of ahoyib hjeas tabfogus ativant i od te Dakeddtrednbrl af ddraprg sent
to Enbodi nment 2 of the present

invention;

FIG.3 is a block diagram showing a configuration
of a base station according to Embodiment 1 of the present
invention;

FIG.4 illustrates transmission timings of TPEC
commands according to Embodiment 1 of the present
invention;

FIG.5 illustrates tCransmission timings of TPC
commands according to Embodiment 1 of the present
invention;

FIG.6 dillustrates transmission timings of TPC
commands according to Embodiment 1 of the present
invention;

FIG.7 illustrates transmit power control according
to Embodiment 1 of the present invention;

FIG.8 is a block diagram showing a configuration
of amobilestationaccordingtoEmbodiment 2 o0f thepresent
invention;

FIG.9 is a block diagram showing a configuration

of abase station according to Embodiment 2 of the present

invention;
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invention; 6 FIG 10 illustrates transmt power
control according to Enbodinent 2 of the present
invention; FIG 11 is a bl ock di agram show ng a
configuration of a nobile station according to
Enbodi nrent 3 of the present 5 invention; FIG 12
illustrates transmit power &ontrol according to
Enbodi nent 3 of the present invention; FIG13 is a

O ook, 8 LA 00U 19,2 COL LAV - 852 BePE ooy ains
' j.on; FIG 14_i bl ock di haw
o BHERRENE S B Ao A 0e
Enbad, 4 t ] i on; _ El . .
LR RS Skl 5 G Tsongorson
o SIR TR 0Lyt RECRUAPT, SUBRU L B RoBresent

in&gg&ggglaccording to Enbodi nent 4 of the present
I AVent1on;, and FIG 17 illustrates a transmit ‘power

varigtd ony 201 peki-od- 8669 dh 8¢ 1 40, HYRedi fBRL- A 9t ddeding

present invention. Best Mdde for Carrying out the

to | B¥BRIdONe NEt b rpf ergRCE MO¥Ehe thevahtaghed draw ngs,
enbodi nents of the presént invention will be explai ned

25 gy @let 8i k shal ew.odbedf aliram nghewhedi e én asgwifa ©ion
nobi | e conmuni cati on system which carries out an MBVS
of andawid ktdesicin ke @o edse ger Emd S REREHS it udsd rase @ent
invention;

FIG.14 is a block diagram showing a configuration
of amobilestationaccording toEmbodiment 4 of thepresent
invention;

FIG.15illustrates transmit power control according
to Embodiment 4 of the present invention;

FIG.16 is a block diagram showing a configuraticn
of abase station according to Embodiment 4 of the present
invention; and

FIG.17 illustrates a transmit power wvariation

period according to Embodiment 4 of the present invention.

Best Mode for Carrying out the Invention

With reference now *to the attached drawings,
embodiments of the present invention will be explained
in detail below. The following embodiments assume a
mobile communication system which carries out an MBMS
and will describe a case where an S-CCPCH is used as a

downlink common channel to simultaneously transmit the
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downl i nk common channel to sinultaneously transmt the
7 sane data to a plurality of nobile stations and
DPCHs are used as downlink dedicated channels
individually assigned to a plurality of nobile
stations as an exanple. 5 (Enbodinent 1) FIG2 is a

bl ock di agram showi ng a conf/iguration of a nobile
station according to Enbodinent 1 of the present

i nvention, This nobil e stat hs used |n .a

SalEBrrﬁihﬁtjﬁacaE?loﬁ ﬂ/]s‘fjé i st NEgmeStet G“gjrl?‘? elant‘)'iutDPCHS

10 T FI G 2

argpana 850 St dugk &8 ﬁr@alstg%? Eranps s esrt%is&ﬁdually
00 20

as$ SERRY %Paﬁg%ﬂélgrolnl]t o rIFLhE SRRt Ah S 3E b e d gl -

section 20. The S-CCPCH reception section 100
i ncl udes a despreadi ng section 110, 15 a denodul ati on

Is 0; ya decodi ng section 130, an SIR neasuring
(Eﬁgggﬁgﬁ”%ﬁ l&nd a TPC command creation section 150.

The g%&i%eggpglgqi??tafgg%@%'éwéwggg-% é%i?f QNG on

section 2 a de ation section I ng

of 8831 PN 2302 £ 2B ok RoBRIBU 4 RY ﬁﬁﬁb'd?ﬁn@ﬂ@ 1 @faﬁlgggesent
command extraction section 250 and a TPC command

in€ERALIAN, Seahion #6Di ilhe sPRGH dhansd s $@Ctd Ohobile
300 includes an encoding section 310, a nodul ati on

comfahi®at 830 antBempitadinigcseahn ¢BM80isThearried out.

reception RF section 15 applies down- conversion, 25

ACGC TrAeItn@ bGal @ sContt £ oh)s leawin AlrDFCcanveisicdyd ebtn ahd enna

signal received through the antenna 10. Then, the
10 r ecee¢vedtsigm®F sscitiput 100 ahé deSpCEak ngpsdctin eection
10&}0a DPCH reception section 200, a DPCH transmission
section 300 and a transmission RF section20. The S-CCPCH
reception section 100 includes a despreading section 110,
a demodulation section 120, a decoding section 130, an
SIR measuring section 140 and a TPC coﬁmand creation
section 150. The DPCH reception section 200 includes a
despreading section 210, a demcdulation secticn 220, a
decoding section 230, an SIR measuring section 240, a
TPC command extraction section 250 and a TPC command
creation section 260. The DPCH transmission section 300
includes an encoding section 310, a modulation section
320 and a spreading section 330.

The reception RF section 15 applies down-conversion,

AGC (Auto Gain Control) and A/D conversion, etc., to a
signal received through the antenna 10. Then, the

received signal is input to the despreading section 110

and despreading section 210.
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and despreadi ng section 210. 8 The despreadi ng section
110 of the S-CCPCH reception section 100 applies
despreadi ng processing to the received signal using a
spreadi ng code assigned to a downlink S-CCPCH The
denodul ati on section 120 5 denodul ates the despread
signal such as QPSK. The déhodul ated signal is input
to the decoding section 130 and SIR neasuring section

0. The.d di ng. ' , 130 i d ..
G SRIT U 0 EUEhtk B son
t d ted [ ' I 10 S- d
s HESSHET N R0 O oL e TR 8 e
. i (bit _str]i f.th - -
By LS5 LR U0 51010 a0 4 e SCTRE o o

dol{«rﬁgﬁﬁ{ionsg'&ﬁr{? the S-GEPCH, e easursd S'S,Bcifrﬁh%n 120

to t he :% command creatl on section 150.

cefBALOITBAY d8eCTABLEAR APCIY A0 OUBATES 1OPSK.  The

reception Sl Wwth a target SIR for

- eql e T - ;
de%@%ﬁ%%ﬁggﬂsa fieatesnpatlRe e@BWcbaidd&ection 130

CH based on the conparison result. Wen

anbherReAsH R ShR 8cedual 1t or THeeakebdiey sdbetion 130
target SIR, a TPC command for instructing 20 a

cabedudd iont (Powa)rwir&r arsidt EOVeedtsi sheahad crul wheplic
the neasured SIRis less than the target SIR a TPC

Re @ommansc yf Oheidist rarcttiitng dembderlessed(bpredfvédansgntl of
power is created. The created TPC command for the
thd@wlC{ Rk HSa £EREGH ode s hhetr ¢ cetiive dadgdi np ofethpdh-CCPCH.
310. 25 The despreadi ng section 210 of the DPCH

Inrbept vy, seedarvedodapsl i deiHespraany hgofr ddeas s ngCPCH
istgbggined. The SIR measuring section 140 measures a
reception SIR of the S-CCPCH. The measured SIR is input
to the TPC command creation section 150. The TPC command
creation secticon 150 compares the reception SIR of the
S~-CCPCH with a target SIR for the S-CCPCH and creates
a TPC command for the downlink S-CCPCH based on the
comparison result. When the measured SIR is equal to or
greater than the target SIR, a TPC command for instructing
a reduction (Down) of transmit power is created and when
the measured SIR is less than the target SIR, a TPC command
for instructing an increase (Up) of transmit power is
created. Thecreated TPCcommand for thedownlink S-CCPCH
is input to the encoding section 310.

The despreading section 210 of the DPCH reception
section 200 applies despreading processing to the

received signal using a spreading code assigned to the

downlink DPCH of the own station. The demodulation
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recei ved signal using a spreading code assigned to the
downl i nk DPCH of the own station. The denodul ation 9
section 220 denodul ates the despread signal such as
QPSK.  The denodul ated signal is input to the decoding
section 230 and SIR neasuring section 240. The
decodi ng section 230 carriés out a forward error
correction and CRC on 5 the denodul ated recei ved

the. received si

Se‘?iﬁg%%ké%f i % d?ﬁsh S eBmARL %faqlg\a?b‘f”fcgt:?l?n(géSK'
. T

o S RP TR ER, Bl T o OfRbRa il e e dodiad et ion

23§ hd HER IRERGUPHG SLLa8h 90 Pty %ﬁ@??ﬁ pSyssekion

238 PR r% 2 Ohyt' & T £ERL A d?%g"%&‘?éﬂﬁ ngi?ih?ﬁs‘utm on

thé@e{n%@ﬂﬁﬂ@éﬁo?ec%:légﬁtéQ n2% o T@ec%%?@ E{[hg;%ﬁcodes

section 240 neasures ceptlon S

thd h& deaguiedi ghR éfli}péltnpiéiat o thedPE

creation section 260. The TPC command creation

da€8CiHOR 26Q iGonpaseschbeppegepti aBtAiMO8 .t henDRGEeiveq
with a target SIR for the DPCH and creates a TPC

da€ampEndhfcomade fdewnhpnk BRCH basedcon ot £QMPRALrStion
result. When the neasured SIRis equal to or greater
sethapn225he t arlget THIR, canblR@ Coawand ¢ hsbhucdéBfgion 250
"Down" is created and when the neasured SIRis |ess
exthacgtishe tAPgetoBitRynd af sPCtdommend indstORCHI pdaddpd in a
is created. The created TPC command for the downli nk
t1imPGH ¢ ¢t 9 hgute treashevencddipge fsdeeiloCB10. T2 Fhdéracted

encodi ng section 310 of the DPCH transm ssi on
TPCcommand for theuplinkDPCHis input tothetransmission

received

RF section 20. The SIR measuring section 240 measures
the reception SIR of the DPCH. The measured SIR is input
to the TPC command creation section 260. The TPC command
creation section 260 compares the reception SIR of the
DPCH with a target SIR for the DPCH and creates a TPC
command for the downlink DPCH based on the comparison
result. When the measured SIR is equal to or greater than
the target SIR, a TPC command instructing “Down” iscreated
and when the measured S5IR is less than the target SIR,
a TPC command instructing “Up” is created. The created
TPC command for the downlink DPCH is input to the encoding
section 310.

The encoding section 310 c¢of the DPCH transmission
section 300 carries out convolution coding and CRC coding
on the transmissiondata (bit string) of the DPCH to encode

the transmission data of the DPCH and constructs a
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section 300 carries out convol ution coding and CRC
coding on the transm ssion data (bit string) of the
DPCH to encode the transm ssion data of the DPCH and
constructs a 10 transm ssion frane conposed of a
plurality of time slots. At this tinme, the encoding
section 310 arranges the TPGOconmmand for the downlink
DPCH and TPC command for the downlink S-CCPCH in the
time slot., The nethod for the 5 arrangenent

ot r A A i b
BY ot SST6H (S, SRS df Rh 88O dh S3PARESH (id® TPC
CPIRRE (gt a e o N oA BeSrShel? Fo Ly a0 For the
dogy%#]giﬁkgfs[%c?%ﬁ%{hgﬁf‘é@aé?;gtﬂp%”isn%on ATRMRMESRBA for the
e GAE R HY cHi euTn f O Y TR S0 TBR Bodulation

sCONYEL SO, %ﬁﬁg?g@tﬂﬁﬁﬁ%ﬁgwgﬂ roéRs®hg such as QPSK

up-conver si on, ) transm ssi on si gnal after

t%hfhﬁmf¥ghﬁ%f§%£gﬁ.%H@@gin@%@cgb@ééﬁ@n@n%ééﬁﬁon 330

ransmts the transm ssion signal fromthe antenna 10

aptcps)ligg bage a4 EAY t hpeud B8 nupl | ik DPGHel N fBldilated

ase, _the transm ssi on RF section 20 controls the
t A4 288 Risls RoMeE 1 38 0f ddhenyphi Bl LPLCH aecyi@ga ke ildieed to

TPC command for the wuplink DPCH input fromthe TPC
tHOMpnd Xt DRCH @ SEhki @wn 250atThen, thae transmission

configuration of the base station will be expl ai ned.
sifda 3 aftaibltddok sihagramrshans ngnput to the transmission
RF section 20.

The transmission RF section 20 carries out
processing such as D/A conversion, transmit power control
and up-conversion, etc., on the transmissionsignal after
the spreading by the spreading section 330 and then
transmits the transmission signal from the antenna 10
to thebase station through theuplink DPCH. Inthiscase,
the transmissionRF section 20 controls the transmit powex
of the uplink DPCH according to the TPC command for the
uplink DPCH input from the TPC command extraction section
250.

Then, the configuration of the base station will
be explained. FIG.3 1s a block diagram showing a
configurationof the base stationaccording to Embodiment
1 of the present invention. This base station is used

in a mobile communication system which carries out an

MBMS.
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25 configuration of the base station according to
Enbodi nent 1 of the present invention. This base
station is used in a nobile comunication system

whi ch carries out an MBMS. 11 The base stati on shown
in FIG 3 includes an antenna 25, a reception RF
section 30, DPCH reception 5kctions 400-1 to 400-K, a
TPC conmand sel ection section 35, an S-CCPCH

(oL 4S8 S %h 200 S enagel o S setl s

25 i REELE RREE L SO EPOH. SOEPA SR SaSl{ R st ons
i t] i ich t tati

1R, ELKOTS it LGNS PESELSER LR g on

s-—%gfé%gr g?%in n%Qs%%‘}{ ep cj%igc?n gn%@%d%?éﬁof‘c Egﬁ‘sh[‘?%%osni on

ecodl sectll on nmeasuri ng sec

seé@@oﬂ%-%%bQ@mF%“%O§¥kf%HéOQ ?ﬁ?ﬂiﬁ%§EQ&HmR@ E%Etion

conmand creation section 460. reception

40§ecfﬁ9%ﬁg¥hérE§fﬂHefgeﬁygﬂkeDﬁaﬁquEe%ﬁﬁﬁﬁtg%ctions
DPCH nobi | e

reception section 400-Kis for 15 the

406t at tenalf.o-The wnEPRCH LraAnsid SBh A mSeetd @b e308 f mobile
i ncl udes an encodi ng section 510, a nodul ati on section

st®29on® SPieRdivid Slecthen td3de aBd s POMCE 28O sMhunicate,
section 540. Furthernore, there are K DPCH

andreash SEAH S€ctiptison 600ct it 600 Kudwhere debprididing

maxi mum nunber of nobile 20 stations with which the
sedasenst 4l 0on zamacodtuhiaddten astkctehch IPCH, a decoding

transm ssion section includes an encoding section
sedOpnaddddulaat iSOIR geca $oni1620s ccsporaditfy seffPiCogommand

630 and a power control section 640. The DPCH
extraction section 450 and a TPC command creation section
460. The DPCH reception section 400-1 is for the mobile
station 1 and the DPCH reception section 400-K is for
the mobile station K. The S-CCPCH transmission section
500 includes an encoding section 510, amodulationsection
520, a spreading section 530 and a power control section
540. Furthermore, thereareKDPCHtransmissionsections
600-1 to 600-K, where K is5 the maximum number of mobile
stations with which the base station can communicate and
each DPCH transmission section includes an encoding
section 610, amodulation section 620, a spreadingsection
630 and a power control section 640. The DPCH
transmission section 600-1 is for the mobile station 1
and the DPCH transmission section 600-X is for the mobile
station K.

The reception RF section 30 applies down-conversion,

AGC and A/D conversion, etc., to the signal received
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transm ssion section 600--1 is for the nobile station

1 25 and the DPCH transm ssion section 600-K is for

the nobile station K The reception RF section 30

appl i es down-conversion, AGC and A/ D conversi on,

etc., to the signal received 12 through the antenna

25. Then, the received signdlZis input to the

respecti ve despreadi ng sections 410 of the DPCH

reception sections 400-1 to 400-K. The DPCH reception_ .
thgetgbnshporntes e K- pefhétm Bhengagpeved signal is
~operations, and therefore only the DPCH reception
ingach itoh UO- 1eRPIAC bV BxPRAPTRR BéPgwS Sfhel ABSpAddtiafy the

section 410 of the DPCH receptjon sectjop 400-1

80, Fe o 7R,

DP&DIT @S ePHr e88CTg PP B ¥ ei ved signa
' th di .cod ' d t.h | | nk_ DPCH
of 1 AB OB TR S BE Poh S£ & Thende 4O i S GUTK Bt form
420 d dul ates th d d.si | K. The.
EhGenBiial 38 56 o gHar 1% A 18 ehahddebnrna S bR 1on
sef":%o oaiqdﬁl(?éBlnE&i Mg %{e;ﬁ%gﬂecfléoélglb? d%%%dld preading
§ect90n 230 “cdrries oft '@ forward €rTOf  COrrection

se%%%_?%fﬁ B@etﬂ%n%%}?treéjcég%go\ﬁ‘?dﬁé{:)?@tﬁlﬁueli%@

fqt ;
-1 1
and decades the received signa DPCH. g?ﬁ +es

def,s?rz%é(\@ingt he-Jecekyad ¢at acr{ebifeé&%krrégj) Afgt he PESHg the

talned. The recei'ved data of the DPCH1s input to

splha dPSgcesmmnd sextd2eti 8 et 19N 4PP DHEE JPGhe mobile
command™ extraction section 450 extracts the TPC

sta@mand forThbedRodod ¢ NEnS £ERCH A ¢ Beridiulates the
command for the downlink DPCH placed in the tine slot

deeb rtdwd retenwdd sdaita acf Q8K . DPthe dbroediYatkddsTBGal is
command for the downlink S-CCPCH
input tothe decodingsection430and SIRmeasuring section
440. The decodingsectiond430carriesout aforwarderror
correction and CRC on the demodulated received signal
of the DPCH and decodes the received signal of the DPCH.
In this way, the received data (bit string) of the DPCH
is obtained. The received data of the DPCH is input to
the TPC command extraction section 450. The TPC command
extraction section 450 extracts the TPC command for the
downlink S-CCPCH and the TPC command for the deownlink
DPCH placed in the time slot of the received data of the
DPCH. The extracted TPC command for the downlink S-CCPCH
is input to the TPC command selection section 35. That
is, the TPC command selection section 35 receives the
TPC commands for the downlink S-CCPCH from the respective
TPC command extraciion sections 450 of the DPCH reception

sections 400-1 to 400-K. Furthermore, the extracted TPC

command for the downlink DPCH is input to the power control
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IS input to the TPC command sel ection section 35. That

is, the TPC command sel ection section 35 receives the

25 TPC commands for the downlink S-CCPCH fromthe

respective TPC command extraction sections 450 of the

DPCH reception sections 400-1 to 400-K.  Furthernore,

the extracted TPC command if3or the downlink DPCH is

input to the power control 13 section 640 of the DPCH

trans ion sectjon.600-1. The .SIR neasurin sectlon
seciP bl ek Ehe DBRE Lo s iE ohon Aecsch SagcT. “the

R R S L

eneGHIH T RESoBEA THOE, Safd % ThebohBaid (Y4 neohmand

crégﬁigg sgpg%ﬁg?%ﬁgoon F% QQQPQII%€§n§ﬁ§%%ﬁ$f$§p%%F%lon

nmeasur ed equal "to or grea

4 6OS|c%’m1:t§'%; Egotfﬁggg%;ageoﬁ gfgaugtxmf" @w'%e Su G eahed Sﬁﬁgget

when is less than tar get

sTRA £ BRCLGQHRNY amt&g&mg "aU@'i:c' Eo%ﬁdfo;hfh? yplink

created TPC conmand the uplink i's 1npu

ppcH® £06Qdbh A0t BRCHIH H1Ps 8k rihg, DPCH ﬁh%‘i‘ls@}?é'n‘?é‘asured
section 600-1. The TPC conmand sel ecti on section

SIRCONPaAEGEad t6 Bhurldiyeof tHRXn commandsrfer tél@R a TPC
downl i nk S-CCPCH input fromthe DPCH reception

comyeid ongn 400uck 119g40mdwnThens difehher® hadat wheast the
one TPC command instructing "Up" anong those TPC

me acanm@dds IRt he TRG somhandthrstrarcd+gs I'RYp'a ITPC command
sel ected and input to the power control section 20

insB401c Ohngh®Upt'hes daedtad. alThé e §PCedofREndsmmand for
instruct "Down", the TPC command instructing "Down"

thej gsleirktBECH is input to the encoding section 610 of

the DPCH transmission section 600-~-1.

The TPC command selection section 35 compares a
plurality of TPC commands for the downlink S—CCPCH.input
from the DPCH reception sections 400-1 to 400-K. Then,
if there is at least one TPC command instructing “Up”
among those TPC commands, the TPC command instructing
“Up” is selected and input to the power control section
540. On the other hand, if all the TPC commands instruct
“Down”, the TPC command instructing “Down” 1s selected
and input to the power control section 540,

The encoding section 510 o0f the S-CCPCH transmission
section 500 carries out convolution coding and CRC coding
on the transmission data (bit string) of the S-CCPCH,
encodes the transmission data of the S-CCPCH and

constructs a transmission frame composed of a plurality

of time slots. The modulation section 520 applies
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and input to the power control section 540. The
encodi ng section 510 of the S-CCPCH transm ssi on
section 500 carries out convolution coding and CRC
coding 25 on the transm ssion data (bit string) of
the S-CCPCH, encodes the transm ssion data of the
S-CCPCH and constructs a trlghsm ssion frame conposed
of a plurality of tinme slots. The nodul ati on section

mogel £ FARER B1S St STRE. S5t SkA gs§ggbfs$%@sm15810n
I di t ed
daﬁ?aﬁnérens%ﬁgg%a@fg%al%if%}@% o pPedi RS RDHES asthEREALnS

trans

PrERAEREE O of BRar ot b LATe ELPRENA T P T a1 g ing
end/ShS POUEL CORLI L3RI 0N S0, 860Nd 0 4 o LbeRTPCrn e

cormran I on SecC |on

trad xﬁrﬁ‘é‘r%&w 'th@%{ee lt%a%sr}nf@%&mp?_%l%pr%:%owgr the

PetTuct i anong a plur 1Ty of

TS e el SECR et oo o
ac%"ﬂ?&lﬁ BetH@V\@lP'C"‘léo%n%?@"Eéie'd'tcé@wdtl@@dTP& &bhmana

he K TPC commands are TPC conmands I nstructing
selfé%/mlon bR 1 3ASEISt, PawRs r 8 olrfte, dpInthiak S-LEPLH Ngast

decreased. 15 That is, the transmt power of the
on@oOwWRd nkoﬁﬁﬁcﬁﬁq;th$tﬁ1h‘l©t$@@E fop~ abinddi hepItptd DNSy of

The downlink S-CCPCH signal after transmt power
K TPOt ¢ Oohmnmiashid $pit rtiohéh@owhldnsimSsi ORCRFtsecismht4@d from

The operations of the DPCH transni ssion sections 20
the0@llutel6ll K ar molticl sagt atanunshér éfork, ofilye tteansmit
poazgﬁof the downlink S~-CCPCH is increased and if all
the K TPC commands are TPC commands instructing “Down”,
the transmit power of the downlink S-CCPCH is decreased.
That is, the transmit power of the downlink S-CCPCH is
the same for all mobile stations. The downlink S-CCPCH
signal after transmit power control is input to the
transmission RF section 40.

The operations of the DPCH transmission sections
600-1 to 600~-K are the same, and therefore only the DPCH
transmission section 600-1 will be explained. The
encoding section 610 of the DPCH transmission section
600~1 carries ocut convolution coding and CRC coding on
the transmission data (bit string) of the DPCH directed
to the mobile station 1, encodes the transmission data
of the DPCH and constructs a transmission frame composed

of aplurality of time slots. The modulation section 620

applies modulation processing such as OQOPSK to the
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transm ssion section 600-1 will be explained. The

encodi ng section 610 of the DPCH transm ssi on section

600-1 carries out convol ution coding and CRC codi hg on

the transm ssion data (bit string) of the DPCH

directed 25 to the nobile station 1, encodes the

transm ssion data of the DRCH and constructs a

transm ssion frame conposed of a plurality of tinme

slots. The nodul ati on section 620 applies nodul ation
trapoResHimPsdétfas R FERIRd1B% SMShi 681 dhd lapRPLlies

The spreadi ng section 630 appli.es readi n
spl@ﬁ%@é%H@O@@%%ﬂﬁ&@@@é&gspz}ﬁsﬁﬁég&wgm ﬁaﬁloras?.lrﬁpal

th di d d to th
as4Hg RO P RTAPROY L0 STnEoPraRiT L RoRse GloTRainY PECH

o SR ENEHL B B e
h
AR O A e L 2 e

seoher %83 PRl R i R 5%“5*&%?%%““k
pe PO 5k gnele 2 £hteh@P&r@@ﬁma&up%wrgee%94 s olc% 4 QU5 0

e transm ssion RF section 4 The transm ssi on RF

ThSLEELR A0 R 88 OHE t RIRFEESLRY eNa8end Mk DPCH is
conversi'on and up-conversion on the S-CCPCH

ind{RD8MSS] PNcoindned 1 atberrdhechicansibbipewedtd8ion. The
control and the DPCH transm ssion signal after the
dovid BD8M IDPOMEE iU I oh £ tad then tianshi ts gddeer control
respective transm ssion signals fromthe antenna 25
is tinphe nobi the stmdnend skion KRIFhrsmghlblme Hdownl i nk
S- CCPCH and downlink DPCH s.
The transmission RF section 40 carries out

processing such as D/A conversion and up-conversion on
the S-CCPCH transmission signal after the transmit power
control and the DPCH transmission signal after the
transmit power control, and then transmits the respective
transmission signals from the antenna 25 to the mobile
stations 1 to K through the downlink S-CCPCH and downlink
DPCH’ s

Then, the method of arranging TPC commands at the
mobile station will be explained using FIG.4 to FIG.6.
In FIG.4 to FIG.6, an example where one frame consists
of 8 time slots (TS#1 to TS#8) 1s shown for convenience
of explanation, but one frame actually consists of 15
time slots.

As shown in FIG.4, the mobile station arranges TPC
commands for the downlink S-CCPCH instead of TPC commands

for the downlink DPCH at a rate of once for every several
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20 Then, the method of arrangi ng TPC commands at the
nmobil e station will be explained using FIG 4 to FIG 6.
In FIG4 to FIG 6, an exanple where one franme consists
of 8 tinme slots (TS#1 to TS#8) is shown for
conveni ence of explanation, but one frame actually
consists of 15 25 tinme slots. As shown in FIG 4, the
nobil e station arranges TPC conmands for the downlink
S-CCPCH i nstead of TPC conmands _faqor the downli nk DPCH
tna? alpé;tSe of FRRCR* PBP Iiery §elaPall 8.6 1 7 ik O S‘trsra%PS 2
npl e, the_nobile station, arrang TPC comman
TPCForcq%aaM%k tél%:csewrbﬂ 8% WTTEECH 9PFEngod Rile it
or the s, t
2T RHACH Gof B PREGA Tort FBC QSahbe s BF Chnewd <. | MFhat
. downli S-CCRCH is deS| ne ger__than.th
tsq e 1 SETBR R b ORI L oot Lo n%ﬁn%gef S G i e
t PRLe, 4N S I
down m‘o% tines Tﬁécg%%}éﬁg h?%ml#hﬁé %fégche
t e uber.. [
tr%%m%ﬁ“%%%ﬁ‘*ﬁg?ﬁé%gpﬁ"%ﬂ%%eﬁ t?én%mﬁt%?@ ink
Dpéﬁeon? ARIBmoRW,! Net MPhE, ewarwfeeémw if FtG.4, the

conmands ‘for t he downlink S- are

nur%éi‘ngﬁd £ DmERe Tad NBofkRirsa §i kher emefa@mﬂlhpﬁg s ccpcH
whi ch the TPC commands for the downlink DPCH are

ar@rf AREeeh i 1be FUL EheRMIBe r a8haROWN d MUThke?, o0& ER®es TPC
command for the downlink S-CCPCH is arranged in

compasablselfédp ahEPGowammmnd HPCHt herdloppbinn DPCHd in one

within one tine slot. That is, both the TPC command
frdmwe .t hEudaviné rnk BPCHL and HEPGexample in FIG.4, the TPC
commands for the downlink S-CCPCH are arranged in the
time slots different from those in which the TPC commands
for the downlink DPCH are arranged.

Furthermore, as shown in FIG.5, a TPC command for
the downlink S-CCPCH is arranged in parallel te a TPC
command for the downlink DPCH within one time slot. That
is, both the TPC command for the downlink DPCH and TPC
command for the downlink S-CCPCH are transmitted in the
same time slot. Furthermore, both TPC commands for the
downlink DPCH and TPC commands for the downlink S-CCPCH
are arranged in all time slots. Therefore, in this
example, the transmission interval of TPC commands for
the downlink S-CCPCH and the transmission interval of
TPC commands for the downlink DPCH are the same.
Furthermore, the number of times TPC commands for the

downlink S-CCPCH are transmitted is the same as the number

of times TPC commands for thedownlink DPCHare transmitted
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command for the downlink S-CCPCH are transmtted in
the 20 sane tine slot. Furthernore, both TPC conmmands
for the downlink DPCH and TPC commands for the
downlink S-CCPCH are arranged in all tine slots.
Therefore, in this exanple, the transm ssion interva
of TPC conmands for the dadwnlink S-CCPCH and the
transm ssion interval of 25 TPC commands for the

. downlink DPCH are the sane. Furthernore, the nunber

in Mg fE&™PC commands for the downlink S-CCPCH are

ORI T BP o BT I DB abe LIRS 1 AT PRIng
bot‘?ﬂ% RETRh Te Wﬁ’?gm e doin? PHl TRe AR en
forl nc ﬁ%n r%lnf]gr tE$B Ommntal%ngr E:;(Ijta%g%\h:cl Jldg‘é:HODlY
- 2BEE LN ART AL 96 ORI 008 EXRTBLE . BB 1n one

ransm ssi on’ I nt erval conmman

I I
erodfn) |0k o LRG58l S0npORagh S0  biec LGRS £ O
commld NET FRL, £ Mit Bbﬁbrpl”fnfcr Qm?}cﬁtﬁﬁ Runber o of 1%'1{?@ 1Qhan
TPC commands for the downlink S-CCPCH are transm tted

thel Sraf@id €S s BaN A Pe rAHbeE PhctddmaafiBe e8BRddWhlink
the downlink DPCH are transmtted. The npbile station

DPCH ansii  sheotnty 8¢ WHPEheanyaadsraher, the gdawnldmk fDPCHe s
and TPC commands for the downlink 15 S-CCPCH arranged

TPC redimmanway fort hacbakewslahiloms+ocpagh atbetuplistki tted
DPCH. Then, the transmt power control according to

is ghiad ler than the number of times TPC commands for the

downlink DPCH are transmitted.

The mobile station transmits both the TPC commands
for the downlink DPCH and TPC commands for the downlink
S-CCPCH arranged in this way to the base station through
the wuplink DPCH. |

Then, the transmit power control according to this
embodimentwillbeexplainedusingFIG.7. InFIG.7, DPCH1
denotes a DPCH assigned to the mobile station 1 and DPCHZ2
denotes a DPCH assigned to the mobile station 2.

Now, for example, the mobile station 1 transmits
a TPC command for the DPCH1l instructing “Down” of the
downlink DPCH1l and a TPC command for the S-CCPCH
instructing “Down” of the downlink S-CCPCH to the base
station through the wuplink DPCH1. Furthermore, the
mobile station 2 transmits a TPC command fof the DPCH2

instructing “Up” of the downlink DPCE2 and a TPC command

for the S-CCPCH instructing “Up” of the downlink S-CCPCH
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enbodi mnent will be explained using FIG 7. In FIG 7,
DPCH1L denotes a DPCH assigned to the nobile station
and DPCH2 20 denotes a DPCH assigned to the nobile
station 2. Now, for exanple, the nobile station 1
transmts a TPC command for the DPCHL instructing
"Down"' of the downlink DP@@ and a TPC command f or
the S-CCPCH instructing "Down" of the domnlink

S- CH to the base 25 statlonthrouhthe | i nk
to . PBHS hRFAGEOR t hRT OMeit | BR&t 41 bhn s ﬁé?r'rts a

o BT L0 S PO o e P g gt S wotn

TR S At R oh EnFBaGRERE 6 4#%%&@%%1?8 2sh@%s-ceren
frstatkﬁn re%§ ves a Si naI |nc %E TPClg%_ BQCHI.
5 i

andSFB connan

Fugl}:re?%gr rro%e’StC%hé Bgsje E@EQ&%%%&PLE@k pragﬂ fL :ﬁ‘lcludlng

ase station recelves

bolti! gL ”?grcb@dgnﬁgﬁgcggﬁc%@r‘ﬁ 912 bﬁ‘ﬁ?dD’i@'dz @J}E’mgﬁﬁ for

conmand fron1t e no e station

thidhsoughe thier uphi ke EP@%QIEI@@QtlknﬁZb%%ﬁxﬁﬁéﬁ'@He uplink

controls the transmt power of the downlink™ DPCH

DP@H@rmTﬁehQEH@Bﬁgé%@H@@Qﬂﬁ&n@@dﬂ@tHg%ﬂansmltpower
transmtted fromthe nobile station 1. That is, the

o fbage sd@ivhan rdecreanes aldwo t dangmtdo pOMer T@fr:_tdtanmand for
downl i nk DPCH1. Furthernore, the base station controls

thteh® rC@ADS frirta powet tefd theomothkel moHPCER saednrshny .t oThat

the TPC command for the DPCH2 transmitted fromthe
isnobihebEs stetd bhol. dEtated setshehpaseagtsmibnpower of the

increases the transmt power of the downlink DPCH2.
downlink DPCH1. Furthermore, the base station controls
the transmit power of the downlink DPCH2 according to
the TPC command for the DPCH2 transmitted from the mobile
station 2. That 1is the base station increases the
transmit power of the downlink DPCHZ2.

On the other hand, with regard to the downlink
S-CCPCH, wheneitheroneof the TPC command for the S-CCPCH
transmitted from the mobile station 1 or the TPC command
for the S-CCPCH transmitted from the mobile station 2
is a TPC command instructing “Up”, the base station
increases the transmit power of the downlink $-CCPCH.
Furthermore, when both the TPC command for the S-CCPCH
transmitted from the mobile station 1 and the TPC command
for the S-CCPCH transmitted from the mobile station 2
are TPC commands instructing “Down”, the base station

decreases the transmit power cf the downlink S-CCPCH.

Therefore, in the example shown in FIG.7, the base station
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on the other hand, with regard to the downlink

S-CCPCH, when either one of the TPC conmand for the

S-CCPCH transmtted fromthe nobile station 1 or the

TPC command 20 for the S-CCPCH transnmitted fromthe

nobile station 2 is a TPC conmand instructing "Up",

the base station increases%he transnmt power of the

dovvnl ink S-CCPCH. Furthernore, when both the TPC
nmrand f.qr S-CCPCH transm.tted fromthe nobile

ln(‘s%%%?&ﬁ e EFﬁ@%cBﬁW@rﬁj 95 Fgre tCH%W% &P ~CCPCH.

transmtt romthe nobile stati

Thr B nae st FRBETG: "B, GTBEERde QTSE GHe S-CCRCH,
on SRR U BT B e T B
R &%hé%%&ﬁ?gﬁiﬁroﬂﬁg#éﬂih?Etrrgenvﬁ(;%ﬁ; 2ohEPsl 2t
a tg%%%ﬁrgﬁ é%}¥%t m&ﬁ%l%rg%ggi] Ea%fc}Q$long§PngFom

I's controlled 1n suc e recep

the 8 S CORGH 4 Sn K %Ht tde & iarg@ﬁl %IbFiQt i he | @%&g?ﬁble

station |ocated fart hest rom ase station

to %@ﬂtrahaﬁhbstfénéﬁlEO§§W@f3of(kﬁQnﬁL@bﬂdﬁa55Qﬂ§ﬂﬁhum

power of the S-CCPCH to m ninum necessary transmt

ne RWEE rgnd: eansaentd ywarkea e céhar&;{nénm%fmgfket hénhe
S-CCPCH small er than the 10 conventional transmt

traposei t Bycsasryi BE outhér assiidpeavelsieoni el avginthene
downl i nk DPCH concurrently with transmt power control
conomat t f haadownt anlksnSCGPEHerit 1S possible to
conparatively increase transmt power available to
ot hByY clrammnelisngsucht 15 men ORPCH asowenparead: tolt hever the
prior art (FIG 1) and increase
downlink DPCH concurrently with transmit power control
over the downlink S-CCPCH, it ispossible to comparatively
increase transmit power available to other channels such
as DPCH as compared to the prior art (FIG.1) and increase
the other channel capacity such as DPCH. Furthermore,
it is possible to reduce interference with other cells

and consequently prevent the system capacity from

reducing.

{Embodiment 2)

This embodiment controls transmit power of a
downlink S-CCPCH to power equal to transmit power of a
downlink DPCH under transmit power control according to
a TPC command or power with an addition of an offset.

FIG.8 is a block diagram showing a configuration
of amobilestationaccording toEmbodiment 20f the present

invention. The same components as those of Embodiment
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the ot her channel capacity such as DPCH. Furthernore,
it is possible to reduce interference with other cells
and consequently prevent the system capacity from
reduci ng. 20 (Enbodi nent ‘2) This enbodi ment controls
transmt power of a downlink S-CCPCH to power equal
to transmt power of a dowabi nk DPCH under transmt
power control according to 25 a TPC command or power
with an addition of an offset. FIG8 is a block
1 dFdgrah showi ag =l coatli §heatsane beisfoyife BusgHRls and
according to Enbodinent 2 of the present invention. .
exPla bk oscnpbREmat wd lihbseomi tEesbdi Mehe P yle station
(FIG 2) are assigned the sane reference nunerals a%d
shexisl ahat | BAS -ther86P it | B beCBHitd®E2 t 0@ nBiite the SIR

station shown in FIG 8 adopts a configuration with .
nepRATHIRI FEASUI Mgl §8cAP6h G SoRmTRE dhrahdor section

5P BT E Ae BPp 1 o
R TR, S Fl b
Bl TR Lo Aty R oo
s~ FRERE 4L TR SR P 8 TR BRI (oo govn ik

Dphﬁafag@t{ﬁﬂutto A hase shat i-QnPHl B ERG saMERRd {85 260
the dowmnlink SS-CCPCH is transmtted. FIG9 is a bl ock

o £ dLagmAN SPOWLRE i@ #0RELEUIA! IPO0 to an encoding section

310. Therefore, TPC commands for the downlink DPCH are
transmitted to a base station, but no TPC command for
the downlink S~CCPCH is transmitted.

FIG.9 is a block diagram showing a configuratibn
of a base station according to Embodiment 2 of the present
invention. The base station shown in FIG.®2 adopts a
configuration with the TPC command selection section 35
omitted and a transmit power selection section 45 and
an offset section 50 added to Embodiment 1 (FIG.3). The
same components as those in Embodiment 1 (FIG.3) are
assigned the same reference numerals and explanations
thereof will be omitted.

In a DPCH reception section 400-1 of the base station
shown in FIG.2, a TPC command extraction section 450
extracts TPC commands for the downlink DPCH arranged in
time slots of the DPCH received data. The extracted TPC
commands for the downliink DPCH are input to a power control

section 640 of a DPCH transmission section 600-1. The
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15 of a base station according to Enbodi nent 2 of the
present invention. The base station shown in FIG9
adopts a configuration with the TPC command sel ection
section 35 omtted and a transmt power selection
section 45 and an offset section 50 added to

Enbodi ment 1 (FIG 3) . The 20 same conponents as those
in Enbodinent 1 (FIG 3) are assigned the sane

e LB SN EE e T obbaion Sotthor® 480°1 sbreRs by a

- [ : in.F TP d_ ext ti
= B R LR R0 FpBr oadey 1r e (- BBk PRI O L
Ny 4 l,.qt t ' d,.dat 3.,
se e e L ST R A Tt P B PRk MRCPdpd i
. | , . |
DPCRYE L 0RO L LT EOLCRRERLPE A0 OB, 0RCH: o5 450,
Thed @08 FeSS! Oile kG s RPECBARY: B0 £ SRERAN HAnSaTh OBpERO 1 s
is controlled by the power control section

coﬁﬂ@@l@bﬂlﬂﬂﬁlb&&ﬁ§1§9nq@yjJQEhtﬁ%H%W@lg%ﬁtf%)Oassin

extracted by the TPC conmand extraction section 4
thelbersef erfeEnphai 1hangmt power delmiine, gavwtiznki PREH LSter
controlled individually for each nobile station as in
thd hereaseiaf fohed et io1Thes doMphitnk PPEHESIGNAhission

after the transmt power control is input to a
RF tearsinssi on REespotican htFbe pewsri €@né40!iSpakisORhe
640 inputs the 10 transmt power val ue of the downlink
traDRPOH. tf tteowehe vatarsmi powerdoemtlriolkt @RA® wrfansm the
power selection section 45. That is, transmt power
trapgnybs BPWeHe Ceohaicink DRGH: at eainmpuit frowetrtheselection

respective power control _
section 45. That 1is, transmit power values of the

downlink DPCH are input from the respective power control
sections 640 of the DPCH transmission sections 600-1 to
600-K to the transmit power selection section 45.

The transmit power selection section 45 selects the
largest transmit power value from the plurality of input
transmit power values and inputs the selected value to
the offset section 50, The offset section 50 inputs the
transmit power value input from the transmit power
selection section 45 with an addition of an offset to
a power control section 540 of an S-CCPCH transmission
section 500. The power control section 540 controls the
transmit power of the downlink S-CCPCH to a transmit power
value that includes this offset. That is, the transmit
power value of the downlink S-CCPCH is controlled to a
valueobtainedbyaddingthecoffset tothemaximumtransmit

power value of the plurality of transmit power wvalues
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sections 640 of the DPCH transm ssion sections 600-1
to 15 600-K to the transmt power selection section
45. The transmt power selection section 45 selects

the largest transmt power value fromthe plurality
of input transmt power values and inputs the

sel ected value to the offseét2 section 50. The offset
section 50 inputs the 20 transmit power val ue input

fromthe transnltEpomer sel ection section 45 with an
ofaddi i 698l ko’ ?oaf§ﬁﬁw@Fa&ﬁﬂ%BlP§@ﬁ§oﬁ°§$@°l

of an S- CCPCH transm ss sectl 500. The pq
cont N&t%e%]PPEn ig40t %oﬁh?‘@l Penel ﬁleanfs‘?n ?mﬁ&/\é\/ﬁ%f offset

SRedq St C?H E%@fé@?%ﬂ%emf Shont YBoere 8 ana
| f CCPCH | t | |
dl&%%ﬁlgb&apﬁ%%ﬁ@ e RS p&?@%&”??ﬁ&%%%?ﬁﬁ% by the

trnasnrﬁ’ oR'% \ﬁf%(?ﬁegf gh% ttyo gEfI} aq%g}tcoPtrol

ower V ues ransm

se OCV\Pé cop r@k = E %tH lt&a!r?sfﬁl.ll. %19)%%4%@1 91 96‘:Ot. By
i SYE0 F

fse sec romthe configuration s

c}% nd tﬁérg%uéfr' pBYL the tsre%“éﬂ]':h %%rcgﬁlt%ls the
ect

5transm’t power selection section 45

trdﬁéﬂftpﬁW%%f“¥HIQE §§Cﬁh%né%%hPinkhg-%ﬁ¥Eﬁ}to a value

transm ssion section 500. By so doing, the power

eqeQNt £Q) tERChLQRA AN teRRIPL & fRertvANSR brpON8 o MAF HB ity
of the downlink S-CCPCH to a value -equal to the

o fMd A Bmti ransdiv e rpoeeiuyal ug afhé h@opinriabkt ppidi‘of after
transmt power values of the downlink DPCH s after

t riamassitt ppower conttrradl . Then, transmt power contro
according to this

Then, transmit power control according to this
embodiment will be explained using FIG.10. Now, for
example, the mobile station 1 transmits a TPC command
for the DPCH1 instructing “Down” of the downlink DPCH1
to the base station through the uplink DPCH1 and the mobile
station2 transmits a TPC command for the DPCHZ2 instructing
“Up” of the downlink DPCH2 to the base station through
the DPCH2.

The base station receives a signal including a TPC
command for the DPCHl from the mobile station 1 through
the uplink DPCH1. The base station further receives a
signal including a TPC command for the DPCHZ from the
mobile station 2 through the uplink DPCH2. Then, the
transmit power of the dcocwnlink DPCHY! is controlled
according to the TPC command for the DPCH1 transmitted

from the mobile station 1. That is, the transmit power

of the downlink DPCH1l is decreased. Furthermore, the



10

15

20

25

enbodi nent wi |l be explained using FIG 10. Now, for
exanple, the nobile station 1 transmts a TPC command
15 for the DPCHL instructing "Down" of the downlink
DPCH1 to the base station through the uplink DPCHL
and the nobile station 2 transmts a TPC conmand for
the DPCH2 instructing "Up"28f the downlink DPCH2 to
the base station through the DPCH2. 20 The base
station receives g signal _incluyding a TPC command for

tr?ﬂé IPEYBM the idbt | dUtat L8k 1D?ﬁr%gﬁsm@ntrolled
K DP 1 Th%§? se statl n furtg recei ves a
aCSB ﬁgﬂ ‘?p%??&%1 F Br CPRe DHSED EFamsthict ted
b t th i nk Th th
trgi %%Znin %i%w 2R towhi R ISP s < LARERG § Gpwer
t t d f the DPCH t tted
of b 4 nad JPGD?EEZ‘:“””H?%g?e%%?%e T ansmit pove:

of g, dousld 0, DPEH £4s lesy 2 s 1Sl TER R e from

23 tranSmt power of thé owdl T n

th@?%%%?'ggakgfﬁg%ggnggﬁygﬁﬁﬁh ?rS{Q%%EEF?Ea%éﬁg HiEiefore
th&f abhe doynl D@%@%s'&rbﬁc‘trﬁsi‘?gan%nws%é MRS 1he

station 2 is located farther from atlon

dowhan dihermbi | e statkdbde, &k b%%@&%%&:@%&@@th%kthe

DPCH2 has greater transmt power than the

tr&dPEhli.t Hwewetos €, thBedbasa iSiRts00ceen A & tRe ue of the
transmt power of the downlink S-CCPCH at a val ue of

trahemiG tpawen to Howke dfowrdiei deWDHIK2 DRCH2 W# haa®ition
addition of an offset or at a value equal to the

of tamansdifis power at a value equal to the transmit power

of the downlink DPCH2. FIG.10 shows acasewhereanoffset

is added.

Thus, byequalizing the transmit power of the S-CCPCH
with the transmit power of the downlink DPCH for the mobile
station located farthest from the base station in the
cell, 1t is possible to contrcl the transmit power of
the S-CCPCH to minimum necessary power for all mobile
stations in thecell toreceive. Asaresult, thetransmit
power of the S-CCPCH can be reduced compared the
conventional case. Furthermore, adding an offset can
provide a margin for the transmit power of the S-CCPCH.

Thus, as in the case of Embodiment 1, carrying out
transmit power control over the downlink DPCH
concurrently with transmit power control over the
downlink S-CCPCH makes it possible to comparatively
increase the transmit power available to other channels

such as DPCH as compared to the conventional case (FIG.1)
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of the downlink DPCH2. FIG 10 shows a case where an
offset 1is added. Thus, by equalizing the transmt
power of the S-CCPCH 15 with the transmt power of
the downlink DPCH for the nobile station |ocated
farthest fromthe base station in the cell, it is
possible to control the tramdit power of the S CCPCH
to m ni mum necessary power for all nobile stations in
the cell to receive. Asa result transmt 20 power

. , th
anyd Jtlh%rS?‘é@D@rﬂ?:%ﬁlBéer%dlfcéd“é%%’rpﬁ%é&”‘t%%s such as DPCH.
conventional case. Furthernore, adding an offset can .
P O E AT Sy o 1t § POP RO r i S YoRer LB GTEerehte with
OtggCCP 1Thu§ as_in Hpe g@se ofvaq?qbgent 1t it
Tty Ryt But ot r BREMI poner RO oVt Thet BBuRrPAEItY
fJX%}Ee%pcgpncurrently Wth transmt power control over
tHe 46w kY s- - CCPCH makes it possible to
conparatively increase the transmt power avail able
to other channels such as DPCH as conpared to the
At I|rcase (FIG 1) 24 and increase capacities
%§Eg$ggﬁa%ﬁels such as DPCH. Furthernore, it is

possiphlies tonk §AYGR A PTLLHERRNCE MWhiEhamethet $el{5eaBE rset
consequently prevent the system capacity from

adcsbgi g 1 (EnBed imaht3) .This enbodi nent controls
the amount of the offset according to Enbodi nent 2.

FI G ¥Idsia bkogkbdibags aim $§ewhng b wDRbi gueatifoigut@tion

of a nobile station according to Enbodi nent 3 of the
ofpiee@fle stationaccording to Embodiment 3of thepresent
invention. The same components as those in Embodiment
2 (FIG.8) are assigned the same reference numerals and
explanations thereofwillbeomitted. Themobile station
shown in FIG.1l1l adopts a configuraticon with a response
signal creationsection 160 added tothe S-CCPCHreception
section 100 of the mobile station shown in FIG.S8.

A decoding section 130 of the S-CCPCH reception
section 100 inputs a CRC result of the 5-CCPCH, that is,
CRC=0K (no error) or CRC=NG (error found) to the response
signal creation section 160. When CRC=0K is input, the
response signal creation section 160 creates an ACK
(Acknowledgement: positive response) signal and inputs
the ACK signal to an enccding section 310. On the other
hand, when CRC=NG is input, the response signal creation
section 160 creates a NACK (Negative Acknowledgement:
negative response) signal and inputs the NACK signal to

the encoding section 310. The encoding section 310

encodes the ACK signal or NACK signal in addition to the
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i nvention. The same conponents as those in Enbodi nent
2 (FIG 8) are assigned the sane reference nunerals and
expl anations thereof will be omtted. The nobile
station shown in FIG 11 adopts a configuration with a
response 15 signal creation section 160 added to the
S- CCPCH reception section 4B0 of the nobile station
shown in FIG 8. A decoding section 130 of the S-CCPCH

prhfEERI 08, 3P HadlatRany” %n%nglrr%g R o et her igranal
0 160
ol RSORS00 o
0
NA?SE%'& e%&;g%:?h?%@gﬁﬁ%ﬁ@%ﬁ Qe relu& Of‘:r'ttt'eg to
a b%ns.cé)‘?s'ﬁ‘é}tz?g t&HPo%gcj;%St% EE&%%P%“PC}F% d h"éhv?” 1%&?12

I's I nput, e resp € SiIg creation Sec

Wh&heabeg A Nﬁ%lﬁ@lﬁgﬁg' %%tACkElﬂéﬁxﬁg%%I%mst P?gﬁt %nhgz also

responsé) signal and input's t S|gna

tr £068ding I5€ L dRNs 3484 1ThE aNCERli 89 580t |
encodes the A&KL%léngl or NMCK‘sggnalJiﬁﬂgﬁgggFoﬁoﬁnllnk

s-¢heces tprasessi &g ©b 1 EmxodiryRng ?PH?@JJEP rpéﬁesi h*&%ess

signal in a predetermned tine slot. Then, the A

Chshgeal) ainsNAGK S gnahef arp1 hgxdowdn nk S- CCPCH i S
transmtted to a base station through the uplink DPCH
as §HoWwN1BniBl & bl2clb dhegram WHdwkn PPEHCH SE§urkhe on
nobil e station may also transmt the ACK signal or

of RATKssi ghalt ifcor atdveo doinlgi nk Eifb CGRGH 1t hrouvghtAR present
upli nk PRACH (Physi cal Random Access Channel) instead

inwgnthenupl iTke DPede BiGt3ons showock i RfGam>shodbpgs a

a_configuration
configuration with an offset control section 55 and a

response slgnal extraction section 470 in the DPCH
receptionsections 400-1to 400-Kadded to thebase station
shown in Embodiment 2 (FIG.9). In FIG.13, the same
components as those in FIG.9 are assigned the same
reference numerals and explanations thereof will be
omitted.

A decoding section 430 inputs received data of the
DPCH to a TPC command extraction section 450 and the
response signal extraction section 470. The response
signal extraction section 470 extracts an ACK signal or
NACK signal placed in a.predetermined time slot of the
received data of the DPCH. The extracted ACK signal or
NACK signal of the downlink S-CCPCH is input to the offset
control section 55. That is, the offset control section
55 receives the ACK signal or NACK signal of the downlink

S~CCPCH from the respective response sigral extraction



10 of a base station according to Enbodi nent 3 of the
present invention. The base station shown in FIG 13
adopts a configuration with an offset control section
55 and a response signal extraction section 470 in
the DPCH reception sections 400-1 to 400-K added to
the base station 15 shown i #%Enbodi nent 2 (FIG 9) In
FI G 13, the same conponents as those in FIG 9 are

< ) BB 0 SES  h E DUTELRLS A SPA SR 205

PR S 81 8580, 11 R0 L8 A D I Y e
CO?% rac%l on 13&‘35{1&2” gfgogép%acteéggggg\ Slt%nﬁlOblle ?\ﬁ\ ion
K ?Itglr}:lq! 317 Qﬂgehntﬁﬁgﬁgg%_l%rﬂﬁ]@fgntngeS.'Ll\Pé%% ﬁﬁ@K s;\.lgnal

recei ved ‘data of 1 e extracted si gnal

fo%?h@%ﬁhggaé};gftﬂd}@awmhﬁ&t% EERCHES (':Bi;l'éteé@tib%ly) ,

sét control section 55. That" is, the off

th“eo%tfrf)ée'@e@&h@}ol%s dEEehbYes o @%Me@ gnalt thé\%ansmlt
signal of the downlink S-CCPCH fromthe respective

pOoRSIPS & 1 Mahn@Xtacs + 0026 $ectl HNshd @ ahd heh PPeHses
reception sections 400-1 to 400-K  Wen a NACK signal

thieS dnitpwh tacfl witséy abddéd ivpsthensetiseveky anyonf 50 by
nobile station 1 to nobile station K (that is, when

a phedeasersiaktidonmeacet ves. g .NACKABI)ghalon S Heroahgr hand,
nobile station a plurality of tinmes consecutively) the

wheff st EOKt sdlgrsettisnispudecidesatlyato f heobridmresdgtations
power of the downlink S-CCPCH falls short and

1 toordabes statiamine rofubdfiddty adddd byeshecoffesitively

section 50 by . . _
{that 1s, the base station receives an ACK signal feor

any mobile station a plurality of times consecutively),
the offset control section 55 decides that the transmit
power of the downlink S-CCPCH is excessive and reduces
the amount of offset added by the offset section 50 by
a predetermined amount (e.g., 0.5 dB).

Thus, by controlling the amount of offset, it is
furthermore possible to set an appropriate amount of
offset in addition to the effect of Embodiment 2 and carry
out more appropriate transmit power control on the
downlink S-CCPCH.

This embodiment c¢an also be adapted in such a way
that the mobile station does not transmit any ACK signal
when CRC=0K and transmits a NACK signal Qniy'when.CRC=NG.
In this case, the base station increases the amount of
offset when a NACK signal is recelved and decreases the

amount of offset when neither ACK signal nor NACK signal
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a predeterm ned amount (e.g., | dB) . on the other
hand, 10 when an ACK signal is input for any of nobile
stations 1 to nobile station Ka plurality of Mtines
consecutively (that is, the base station receives an
ACK signal for any nobile station a plurality of
times consecutively) the &fset control section 55
deci des that the transmt 15 power of the downlink

. S- CCPCH excessi ve and reduces the amount of offset

lSaﬁﬁ@&HﬁF?he of fset section 50 by a predeternined
anount (e.g., 0.5 dB). Thus, by controlling the anount
of offset, it is furthernore possible to set an ]

riate,anount of 20 offset in addition to the
ﬂhﬁ$$E9 ot Eﬁ@odlnent 2 and carry out nore appropriate

d
tra@%”nen?%%dflﬁé‘%‘cﬁé fabrad °“”§aewrfal%va9m«%to#hethe

57 (3ﬁpthc§éi%§# tranggkféfgﬁigéip Péna O%ﬁl Eﬁ%lon

CRC#YG . 14 igféeﬁé%%ktg¥%§§§$.§%%:f@g'gcggg¥% ﬁratlon

anount of t when a Fecei ved

ofQ%@Bﬁ@@%ﬂi@loﬁ@%@éreﬁﬂgfé%ﬁﬂ@@@ﬁ&%&@%fe@gﬁrifent

signal nor NACK signal 27 7s recelve nbodi nme

invhsiemhodiTreat s hRer %ot £ARSMals ROVWSE «Ofi nt RS b Sdiment
S- CCPCH by an anmount requested by a nobile station.

1 (F1& 13)i ara bl oskgdieagrang sémrengea:é:@élﬁt@uwm@fla% @nd
nobil e station according to Enbodi nent 4 of the

expgirasahti od s1¢arisd ©nf Wikl danenterpanentshamdbose sPation
Enbodi nment

shown inFIG.14 adoptsaconfigurationwiththe TPC command

creationsectionl50omitted and an SIR comparison section

170 and a request signal creation section 180 added to

the S-CCPCH reception section 100 of the mobile station

shown in FIG.2.

AnSIRmeasuring sectionl140of the S-CCPCHreception
section 100 measures a reception SIR of the 5-CCPCH and
inputs the measured SIR to the SIR comparison section
170. Suppose the input SIR is an average (average SIR)
of aplurality of predetermined slots (N slots). The SIR
comparison section 170 compares the input average SIR
with a target SIR and inputs the difference between the
target SIR and average SIR to the request signal creation
section 180 only when the average SIR is less than the
target SIR. Therequestsignal creationsectionl180takes
thisdifferenceas anamount of increase, creates a request

signal (bit string) for regquesting an increase of the

transmitpdweroftheS—CCPCHandinputsit1x>anencoding
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1 (FIG2) are assigned the sanme reference nuneral s and

10 explanations thereof will be omtted. The nobile

station shown in FIG 14 adopts a configuration with

the TPC command creation section 150 onmtted and an

SIR conparison section 170 and a request signa

creation section 180 added 28 the S-CCPCH reception

section 100 of the nobile station 15 shown in FIG 2.

An S| R nmeasuring section 140 of the_ $ CCPCH reception
segdctoBR D0 nPAs HEC Al PEcEPELIPISPROGINERESS BRPGrRquest

.and inputg%the neasured SIR to the SI c%gggrlson

sigaal dift 29D LEGFhESe Hike PEftR S BLRY & ok digent 2 and
o 520552 P SRR ALY $h SINEATLSE g fume
oS B, Ve RO SR AN 0 2051 BLR AN AOVLS oo
1o\ Bl CUER 18! 878Le8' RSN A H R RO M or
ool SAUERL 1519581 49 4 05 LD LA WS s o

thel gl (B tst%fié?ﬂ% ﬁfa% 4 £94esli NYs AR ¢ %Cfﬁéﬁﬁe%ft theqnal

transmt power o e S-CCPCH and 1nputs it to an

FoeNERAI B82S SERtE 0RC3ES +The,€HR0ShNGo seaid PRAIIM instead
encodes the request signal in addition to the

o fPrOGESSHNEned mppadi ment 2 and then places the
request signal in a predetermned tine slot. Then,

the request isd ghab1 6ok the doyml s Ak WS HERCHSnifS guration

transmitted to a base station through the uplink DPCH
ofahshawe thakli@rscdiot@i hbdto Bimdrodibmaplt kb fOPCEIpsesent

set, the nobile station can also transmt a request
ingegidlon. The base station shown in FIG.16 adopts a
configuration with the TPC command selection section 35
omitted and a request signal extraction section 480 added
to the DPCH reception sections 400-1 to 400-K compared
to Embodiment 1 (FIG.3). The same components as those
in Embodiment 1 (FIG.3) are assigned the same reference
numerals and explanations thereof will be omitted.

A decoding section 430 inputs received data of the
DPCHtoaTPCcommandextractionsection450andthe request
signal extraction section 480. The request signal
extraction section 480 extracts a request signal placed
in a predetermined time slot of the received data of the
DPCH. The extracted request signal is input to a power
control section 540 of an S-CCPCH transmission section
5006. That is, the power control section 540 receives

regquest signals for the downlink S-CCPCH from the

respective request signal extraction sections 480 of the
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for the downlink S-CCPCH through an uplink PRACH
instead of the uplink DPCH 10 FIG 16 is a bl ock

di agram showi ng a configuration of the base station
according to Enbodi mrent 4 of the present invention.
The base station shown in FIG 16 adopts. a
configuration with the TPC €B8mmuand sel ecti on section
35 onitted and a request signal extraction section

O added, 15 to the DPCH reception sections 400-1 to
Dpé O-r%%gﬂﬁélo@dosﬂutr%ﬁﬁ‘osdi%@ﬁfgl YF &8y K-The sane
c

COMRERENS 5,85 LHORS., LT ETOOd ey L (FLOD RLe,
oot BE D B S it Eip Do AL oRtE it 10 P16 17
n G SSEALIN SEEL! 08 40, NG HOeSle SLONS! i o
peS8EL O A0 ST achgn2yusest SINRL BIBSed <4y ccea

£r OBCH phher extnacted ﬁgﬂliqsé §ié_g%%l&j._€tépp%t 2R RaRMERS of

25 control section 540 of an Fansni-ssi on

re §86kIt08 i BOD s Thatt d Sn s He RAVETr SR lmogr?.{éi %:?:%Ea%q on),

receives request signals for the downlink

thér emalini tepRecdd verr equesd-scged eXt{gehidlsey by the
sections 480 of the 29 DPCH reception sections 400-

max dndf0alhodhe POVEhceHd &l o BeEhOAMATh €NaNULR kR se of
transmt power of the SSCCPCH in a certain period as

thehonanismif Goddr sibem diplihasetyeqhersaguesinaiignal For
is input during one 5 period (that is, when request
exahphal,s varent ransmstt el ghrdm & 1pd urakhbwiof t @dbfkem the
stations or a plurality of
mobile station 1 and mobile station 2 in period 1 as shown
in FIG.17, the transmit power of the S~CCPCH is increased
by the requested maximum amount of increase of X dB at
a change timing 1. On the other hand, when no request
signal is input in one period (that is, no request signal
is transmitted from either of the mobile stations), the
transmit power of the S-CCPCH is decreased by a
predetermined amount of Y dB (e.g., Y = 0.1 dB). For
example, as shown in FIG.17, whenneither, mobile station
lnormobile station2 transmits arequest signal inperiod
2, the transmit power of the S-CCPCH is decreased by Y
dB at a change timing 2. Thus, bycontrollingthe transmit
power of the S-CCPCH, itispossibletocontrol the transmit
power of the S-CCPCH to minimum necessary power for all
the mobile stations in the cell to receive. As a result,

it is possible to reduce the transmit power of the S-CCPCH

cempared to the conventicnal case.
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request signals is transmtted fromone nobile

station), the transmt power of the S-CCPCH is

i ncreased by the maxi num anount of increase of the

amount of increase of 10 the transmt power shown by
those request signals. For exanple, when request

signals are transmtted frodlthe nobile station 1 and
nobile station 2 in period | as shown in FIG 17, the
transmt power of the S-CCPCH is increased by the
requeBPEd MakiTRAT AABEhOWE FRErsasid d?ob(eéfBCé’tntl%oé over

thg?é‘ﬁgﬁﬁﬁeEgﬁmﬁ’“o%%ﬁ;ﬁ%&“%%n‘%?&itwf‘% @gﬁﬁﬁe? power
A e e gLl ibe to
ol B E] e ot nabF €8 Srnidie aer Rt 1 PoelTa Rl to
otﬁgtgﬁ ﬂg¥gg%5ﬂ?gﬁ$CH%£@r r%gég%hnﬁ?%vent%onal

nsn1 a reques si'gnal 1 n péer ransm

ca gngf I ef lt tl]'ﬁ %%_'c 2% eg.f %rfﬁﬁl%% CPJYm gn tdﬁ a‘}}d Em%.?ﬁ ent

by controlling the transmt powe

> 4408 &k QEBQ@ 1ncféa§@sébgﬁ%fﬁh@9”&quthg%'Eﬁﬂﬁﬁ%iszéuch

power of the S-CCPCH to m ni num necessary power for

asapcutherobil £ §ba}_¥>b9%3_LB Te e el c b0l AR IMEr e A8 cBwith
result, it is possible to reduce the transmt power

otRErt Be 19 LeREHe e@an ed ttoy the: ¢envepheosgs t@ﬁ%a;ﬁ@c ity

Thus, by carrying out transmt power control over he

frdmwmkkﬂchB@H concurrently with transmt power
control over the downlink S-CCPCH, it is possible to

conpres ata el § inrct eabe tde trlmasmtepondr awaidmblient ocan

5 ot her channel s such as DPCH as conpared to the
copbmpadnttbraltransmit power of an MBMS common channel
appropriately in such a way that the transmit power does

not become excessive.

This application 1s based on Japanese Patent
Application No.2002~273164 filed on September 19, 2002,
entire content of which is expressly incorporated by

reference herein.

Industrial Applicability

The present invention is preferably applicable to
a radio communication base station apparatus, etc., used

in a mobile communication system.
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case (FIG 1) as in the cases of Enbodi nent 1 and

Enbodi nent 2 and thereby increase capacities of other

channels such as DPCH. It is also possible to reduce

interference with other cells and consequently

prevent the systemcapacity 10 fromreducing. As

expl ai ned above, the presentlinvention can control

the transmt power of an MBMS conmon channel

r.Q r| teI such a way that the transmt power

Wh%gp Zeé#relrémesm vey 15 This application is

2002- 273164
SRS R T
IRl R R

usQ&GES@PM1%%94é&&9'1$/0‘t‘%anasrﬁf‘9 Qaﬁ8”8f§@' L34 Onp?%rallty

stati on appar at us

of CRBPYNILAL L QR ; efpndh Matchs ¢lsalnred %%aHSmét power

method for controlling transmt “power carrying ou

coﬁf@@i”‘bﬂgwmrdSQWTfﬁk°W§éd§d¥%@@'ngh%%ﬂgﬁ%Chgg%@gned
used to sinmultaneously transmt sane data t

indtunahidyld ddomduig %Bﬁ‘r@ﬂ%ﬁ@nwr%BYlytQtQtlons,
transmt power control over downlink dedicated

companrdlsy ashegRetkpsndifvi dually to said plurality of
nobil e stations, conprising the steps of:
saldplurality of mobile stations each transmitting
a first TPC command for the downlink common channel and
a second TPC command for the downlink dedicated channel
to a base station through an uplink dedicated channel;
and
said base station controlling transmit power of the
downlink common channel based on said first TPC command

and controlling transmit power of the downlink dedicated

channels based on said second TPC command.

2. The method for controlling transmit power according
to claim 1, wherein a transmission interval of said first
TPC command is longer than a transmission interval of

said second TPC command.

3. The method for controlling transmit power according
to claim 1, wherein, in one frame, the number of times
said first TPC command is transmitted is smaller than

thenumberof times saidsecond TPCcommand is transmitted.
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said plurality of nobile stations each transmtting

10 a first TPC command for the downlink common channe
and a second TPC command for the downlink dedicated
channel to a base station through an uplink dedicated
channel ; and said base station controlling transm t
power of the 15 downlink cé@non channel based on said
first TPC command and controlling transmt power of

t he downlink dedi cated Ehannels based, on said second

4. TRRc HifeRaC 20T e Rdd ¥ EBAMSHH F rgovrahgreording
power, according .20 to.claim 1, wherein, a transm ssion_.
tol S Y o Rt fi PO B Thrthhd b & Phor e RAnaRd Said
transmssion interval of said secand TPC co nd. 3,

s e PRI ot Rod- PBPAh(A 0T | 1 RECEFSrenE b pBwér SANb g 5ot -
25 to claim1l, wherein, in one frane, the nunber of
times said first TPC command is transmtted is snaller

5. 1hal ﬂ%g&”@gh@hﬁ#?‘éiﬁ%{ SELAY iTxglcﬁaS%‘}H%dcéérging

“transm e nethod® for contr Ing transm

to%%g?ﬂf@ﬁyﬁ%ﬁgiﬁ Qad‘fhgﬁe%%%as t?_’g%r'%rp il?x‘?:td{‘e §§ie% cfai{rsén smit

sal conmmand are

pob@ YR tied LBASATR Lol ObhaRn®]l WEeRBEROA d 95t one
controlling transmt power according to claima1l,

ofWaeRLi M §3i1 ¢ Pase $4 RHONT POCIRAGESn st ANSALR i tROV! from
of the downl i nk conmbn channel when at | east one of a

saphurghita 0t §i rst TG coamenestEoansmitd ed frem S&wdand
plurality of nobile stations is a TPC conmand 10

inkRStUdicihgg an i haeeasesof dhe thansoranpovwet avdwer and
decreases the transmt power of the downlink conmmon
decreases the transmit power of the downlink common
channel when all of said plurality of first TPC commands
transmitted from said plurality of mobile stations are

TPC commands instructing a decrease of the transmit power.

6. A method for controlling transmit power carrying out
a transmit power control over a downlink common channel
used to simultaneously transmit same data to a plurality
of mobile stations concurrently with a transmit power
control over downlink dedicated channels assigned
individually to said plurality of mobile stations,
comprising the steps of:

said pluralityof mobile stations each transmitting
a TPC command for the downlink dedicated channels to a
base station through an uplink dedicated channel; and

said base station controlling a transmit power of
the downlink dedicated channels based on said TPC command

and controlling a transmit power of the downlink common
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channel when all of said plurality of first TPC
commands transmtted fromsaid plurality of nobile
stations are TPC commands instructing a decrease of
the transmt power. 15 6. A nethod for controlling
transmt power carrying out a transmt power contro
over a downlink common chanh®l used to sinultaneously
transmt sane data to a plurality of nobile stations

tly with a.t i t 20 control
h GBI AC o AREE ChEMIETS SYSRgNEE 3 ARIATRUR Fy aremit

. ' . . . | ) : ! |
oodfe P s Pkt Sy PRt 1505t v %%%??[&'nii Bg%iﬁ%wnldmk
dedEATad el L SRR R A i S B VEE Gt RRoL oY at

' c s id . tjon. contkalli a
s {8021 fachantins B0 AEL 4 PR S LA CEL SR ECL) B4 e
based on said TPC conmand and controlling a transmt

power of the downlink common 33 channel at a transmt

7. POMEr ne@id tfo g ARXILAHN 1§ aRSHILs n PAVRN Hidl ccording
plurality of transm ssion powers of the 5bmm |ni

to delliagat egl, chaenelisn afhed tyANSALE tROVWSE ROMI0d Bk @i ons
said maxi mumtransmt power with an addition of an

cadchfsetansm¥t Ee Aekhed dwsicent rol Nawgkt 6351 peverthe
according to claim®6, wherein said plurality of
dowmbi.hé& sbamamnscheank 1t tansaiitd ba sACK tsd gnah ehra NACKhe
signal for the downlink conmon channel to said base
up kinki cled hredgd t bhath el ionk dediwal éd kchaanelowr aakess
upl i nk random access
channel, and
said base station decreases said offset when the
ACK signal is received a plurality of times consecutively
and increases said offset when the NACK signal is received

a plurality of times consecutively.

8. A method for controlling transmit power carrying out
transmit power control over a downlink common channel
used to simultaneously transmit same data to a plurality
of mobile stations concurrently with a transmit power
control over downlink dedicated channels assigned
individually to said plurality of mobile stations,
comprising the steps of:

said pluralityof mobile stations each transmitting
a TPC command for a downlink dedicated channel and a signal
indicating an amount of increase of a transmit power of
the downlink ccmmon channel to a base station thrcugh

an uplink dedicated channel or an uplink random access
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channel, and said base station decreases said offset
when the ACK signal is received a plurality of tines
consecutively and increases said offset when the NACK
signal is received 15 a plurality of tines
consecutively. 8. A nethod fgr controlling transmt
power carrying out transmt power control over a
downl i nk common channel used to simultaneously

chgb%ggplt sgme data to a plurality 20 of nobile
i'ohs concurrently with a transmit power contro

over Q h @%dse@éfgiﬁlld C%K?E‘Pghﬁﬁ?‘rg gnedy pemit power of

|nd|V| y to sal bil e Sfation

thé%h§'1‘?ﬁ< H%f'égﬁ%dof:ha%éjl Pl géatcynqafabr#@ command

stations each transmtting 25 a TPC command f
an8ownldiks dedical ad-channel Andea sirgnale a@\ghqatﬂmgc@ﬁmon

anmount of increase of a transmt power of

chdaweli 557 6T A reamnel £ 1i drbase étfath@nt&%&@mbt Pwer .
upl i nk dedi cated channel or an uplink random access 34

channel ; and said base station controlling a transmt
power of the downlink dedi cated channel s based on

9 . Fabd sPE ttonhandapaad d e east B i d cans@ t rpovetii ofpower
the downlink conmon 5 channel by said anobunt of

conhepdaseovért hea t rdogmilti powerontho® baderstali omsed to
apparatus carrying out a transmt power control over a

s 1 wowitlanrko ¢ sdyohr ehsmniet sweesl diad a Sionalptlarealdity of mobile
transmt same data to a plurality of nobile 10

stat aoineh s cdoretr ety Wik 1 & ttramswil power comttodl over

over downlink dedicated_channels assigned
dowﬁap%KHSQ%Fq%eQQQpnnelsa551gned1nd1v1duallytosald

plurality of mobile stations, comprising:

arecepticonsectionthat receivesa first TPC command
for the downlink common channel and a second TPC command
for the downlink dedicated channel through an uplink
dedicated channel;

a first control section that controls a transmit
power of the downlink common channel based on said first
TPC command; and

a second control section that controls a transmit
power of the downlink dedicated channel based on said

second TPC command.

10. Abase station apparatus carrying out a transmit power
control over a downlink common channel used to
simultaneously transmit the same data to a plurality of
mobile stations concurrently with a transmit power

control over downlink dedicated channels assigned
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plurality of nobile stations, conprising: a reception
section that receives a first TPC conmmand for the
downl i nk common channel and a second TPC command 15
for the downlink dedicated channel through an uplink
dedi cated channel; a first control section that
controls a transmt power 8P the downl i nk common
channel based on said first TPC conmmand; and 20 a

: 1| ol. .secti. t_controls_a transmt ower
O I P e o, B R ARREN LR FERIAE ¢ s PP Eons,
Coﬁggqngig C command. 10. Abase station apparatus

carrying out a transmt power 25 control over a

downy i ke SE@M chanpel husgd ¢t Qe%ietwégp‘?%ﬁoemmand for

transmt the sane data to a plurality o

th&t alicans1 CANCUIRM LY Wt h &, 4 F ARSM Fttﬁ%‘@@g COY ralyyink

over downlink dedi cated channel s assi ghed

deBAdiati slgakbhs o sai d plurality of nobile stations
conprising: a reception section that receives a TPC

comangdifert ddetdewnlddks dedi aalpd eBannel shyowgh a0+

uplink 5 dedicated channel; a first control section
pothat ccHnthel slcawt I angnide d pouele Dfch HENdAWH i 8Kd on said

dedi cat ed channel based on said TPC command; and a
TPSecomhazodtr @ndection that controls a transmt 10

power of the downlink common channel at a transmt

power Seqoald cort naki semttiransthbtpowerti®la a transmit

pluralit% of transmt

power of the downlink common channel at a transmit power
equal toamaximumtransmit power inapluralityof transmit
powers of the downlink dedicated channels after transmit

power contrxol or at said maximum transmit power with an

addition of an offset.

11.Abasestationapparatuscarryingoutatmansmitpower
control over a downlink common channel used to
simultaneouslytransmitsamedatatoapluralityofmobile
stations concurrently with a transmit power control over
downlink dedicatedchannelsassignedindividuallytosaid
plurality of mobile stations, comprising:

a reception section that receives a TPC command for
a downlink dedicated channel and a signal indicating an
amount of increase of a transmit power of a downlink common
channel through an uplink dedicated channel;

& first control section that contrels a transmit
power of the downlink dedicated channel based on said

TPC command: and



powers of the downlink dedi cated channels after
transmt power control or at said maxi numtransmt
power with an addition of an offset. 15 11. Abase
station apparatus carrying out a transmt power
control over a downlink common channel used to
sinul taneously transnmt sans@ata to a plurality of
nobile stations concurrently with a transmt power

control over. 20 downl i nk dedi cat ed .channel s assi gned )

i G1RREPTS! COnSH B SI i5F B S0 F 65 SEat NGB ansmi £

conpri si pg: reception section that receives, TPC
PORGE TP OF UM UE Babld hahnBl 47d 4 SRGRAL oF
iniqﬂégatin% %&1 anDuntSoftinghgase of a transmt power

6t S 8w Nk Rommoi SB5tc ann%f‘through an uplink

dedi cated channel; a first control section that

controls a transmt power of the downlink dedicated

channel based on said TPC command; and 36 a second

control section that increases the transmt power of

t he downlink comon channel by said anmount of

increase of the transmt power. ABSTRACT |In order to

appropriately control transmt power of a common

channel for an MBMS (Multinmedia Broadcast/Milticast

Service) so as not to becone excessive, a nobile

station 1 transmts a TPC command for an S-CCPCH to a

base station through an uplink DPCHL
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and a nobile station 2 transmts a TPC command for an
S-CCPCH to the base station through an uplink DPCH2.
Wien either one of the TPC command for the S-CCPCH
transmtted fromthe nobile station 1 and the TPC
command for the S-CCPCH transmitted fromthe nobile
station 2 is a TPC comand37nstructing "Up", the base
station increases transmt power of the dovvnljinkI ’
S- CCPCH and decreases i1t power of the downlin
S- CCPCH when both TPC A%%ﬁﬁg%ég i nstruct " Down".

In order to appropriately control transmit power
of a common channel for an MEMS (Multimedia
Broadcast/Multicast Service) so as not to become
excessive, a mobile station 1 transmits a TPC command
for an S-CCPCH to a base station through an uplink DPCH1
and a mobile station 2 transmits a TPC command for an
S-CCPCH to thebase station through anuplink DPCH2. When
either one of the TPC command for the S-CCPCH transmitted
from the mobile station 1 and the TPC command for the
S~CCPCH transmitted from the mobile station 2 is a TPC
command instructing “Up”, the base station increases
transmit power of the downlink S-CCPCH and decreases
transmit power of the downlink S-CCPCH when both TPC

commands instruct “Down”.



