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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

AP anMBMVS i s not 20 a one-to-one (P0|nt to.P0|nt
%gﬁo-ﬁ[ 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

Tegﬁhac%ﬂd ¥ideq i mage data, etc.) to a plurality of
nobi |l e 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

which 2 information is transmtted to only specific
nmobi | e
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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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., using one channel, if the

nunber of nobile stations Eequesting the information

i ncreases, the load on the radi o channel increases.

However, mhen the MBMS is used, even if the nunber of
infBBMad 5Pat i bfis A0PPAGRdAs2S, &P Phb¥e PBBICigiC mobile

ations ve the |nfornat|on using t
stk abnd aEEi LRy brgr & rewd SHGSR o G RRE: SR ifigs -

nunber, of oL e, ! U as R v F e iRl Moniie, the

: I 1, d b : ff
2o RBRMA i ont PR o TP R b Er '@‘n’”m e G sf{a?*f%aa 5Ragives

as services aval

stPé!aRLanf%ech?ngFer9"?1@1%9;B :elsﬁhg‘?{ﬁéég ﬁtthae.number

ransm-ssion rate appr oxi‘mat

of &h‘?ﬁﬁflété@gtl%%é Qe@iﬂ%@%@nguﬁﬁeoinﬁgr%ag@f% increases,

(Secondary Common hysi cal Channel) which is
thdISESabiNod €Wl §d V¥ CEVAn nbiil e £eRTEY Cat ol eEeMyhen
as a channel to transmt the sane data to a plurallty
thofMpmbi ke sisad pnsvenmiltt ameouskyb eirS o GRIb 51 8d¥+ alEon s
S-CCPCH is a downlink common channel 25 and is used as
in@reagieig signal amndFor maba ltg anstassicatns freBedve the

hi gher | ayer according to the current W CDVA nobil e
infommuariicat wosisghtme skurd Eranne,l t len&-OCPCH ftoes it is
not performtransmt power control and transmts data
posw¥ ihl® teliat¢vebyd Bhgenebhettanf noahndmi stpoviem ¢ katpable

can cover . ) . . .
of receiving the information without increasing the load

1nﬁo§h%te °<§‘n ‘é'r%ﬁ{éx%w&t%@i QErJaanS ¢overage qf ;Pfrtough a
c., sidere e

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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the entire cell (e.g., see "3GPP TS 25.211 V5.1.0
(2002-06) : 3rd Generation Partnership Project;

Techni cal Specification Goup Radi o Access Network;
Physi cal 5 channels and nmappi ng of transport channels
onto physical channels (FDD) (Rel ease 5) June 2002,
5.3.3.4 Secondary Common CGdntrol Physical Channel
(S-CCPCH'). This constant transmt power is

el ST o U an SRy LMl S
VB ,

th S bt ol Sold: ?;H%“E@egfsiea?é‘&ycé@s.@c%%&){f?orl 0

(2 G eI PE PP AR Ea ™ LOR POl SnP 5Tkt bh, TeFRnical

Spe%i?&%aatsl f%ﬁ? enlt{ 8'1%' #ﬁ&ea%gcﬁetcworq{them?ggﬁcal

Ion an stalon

cn LSRG e Ct oo Bk g STANE o
chafﬂ%?éh% ?‘F@)td)OWE@eSlQQg%SS‘? tJ‘&nteh%boii 'Qﬁséioﬁdary

channel comonl Yy use for al e stations wt

Con&%ﬁhecéﬁLUrolAS mlesstichad ahpyenethe tsf@f@m:h"@ow @fnls

the SSCCPCH is transmt power which is so large and

corshant rbRai 4 boveaehes ihka- ©ett cBOFREA ¥ higher lavyer
irrespective of the positions of nobile stations

(cdmoeabed sivet héngeldo o bhisse reaaenord for a nmobile
station | ocated near the base station, its reception
quaHietrye becondsowx CasSVe . 1whieate i dsfulatrs MBMS Wast®arried
Furthernore, interference with other cells al so

outi,ncrehses lgaudimgSaCL@dlittfon bthet MBMIbsuti Bdrso a DPCH
capacity 4 (system capacity) of the entire system

(Depliyehbedorthyahcal 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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upper limt (maxi mumtransmt power at the base
station) of total transmit power of all channels is
predeterm ned for the base station, and therefore if
the transmt power 5 of the SSCCPCH is | arge as shown
in FIG1, transmt power available for other channels
such as the DPCH is relativefy reduced and

communi cation quality of a speech comunicati on,

SO S e,
tr.al | t

os AP0, 105 cantralline 1L anyy v g, i 8 D238 s carsom)

N%nt raoilﬂ %ﬁgfﬁ'}s ot\«relp%\gft%of S ERANRNL q@agl}%dég«[—:rﬂﬁned

SO as o pre ent e transmt

fo@e%%rg %%se{%%f%&ysn The SPERESU £ d PY gwh ttﬁgnsnﬁvtepower

fesent "I nvention Yy no lcing t

ff E‘flte tSh%CEV@Hl sQLnEE ge%%gﬁ Rl ¥ 13 dlo"mdfélﬁsmlt power

direction, both “directions of upl i nk and
av%qvmébm% 96‘9 &Eﬁ&?\é@{ame&@aéuég d$ tre B@ﬁéﬁi pgq:é Pa¥3®ely

an uplink DPCH to transmt a comand for the
re gH t/a b%%hﬁhﬁUdHtlghwiqhﬁﬂﬂﬂﬁr d® s@l vespeech
t he above descri bed problemand attain the object,
cobhC1 P eseiifon Nverid.on akkews eaghembil e station in an
MBMVB to transnit both a TPC command for a downlink
common 25 channel and a TPC command for a downli nk
dedi cated channel to a base station through an uplink
Didedi cabed chfinbelventiiobhis way, it is possible to
appropriately control transmt power of a common
chandé¢l igsed objercheod thvBYE SsdatainBenfion to provide

Descri ption of Draw ngs _
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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FIG1 illustrates conventional transmt power 5
control; FIG 2 is a block diagramshow ng a
configuration of a nobiles tat ion according to
Enbodi ment 1 of the present invention; FIG3 is a
bl ock di agram showi ng a configuration 10 of a base
station according to Embodi fent 1 of the pr esent
invention; FIG4 illustrates transm ssion tim ngs of
datEC conmands according to Embodiment 1 of the present
rnvention; 15 FIG5 illustrates transm ssion tim ngs
of TPC conmmands according to Enbodi nent 1 of the
present invention; FIG6 illustrates transm ssion

Bribf m%@fiﬁ%@orgoaﬁamsav@m?gdi ng to Embodi ment 1 of
the present™ 20 invention; FIG 7 illustrates transmt

powerr ¢Oont r oh 13GooF it Bg  terkedippRtl 1 tfahBRit power
present invention; FIG8 is a block diagram showi ng a
co®PRbiiguration of a nobile station according to
Enbodi ment 2 of the present 25 invention; FIG9 is a
bl ogk ¢li 2aghamashon 8@ aiconfagusaldwingot ad@Seguration
station according to Enbodi nent 2 of the present
of amwent L ers t 6t Eb@ ad0oirldiusg tatEsbbddmssmt Ipoferhe present
control according to Enbodiment 2 of the present
invewéndtoron; FIG 11 is a bl ock di agram showi ng a
configuration

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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of a nobile station according to Enbodi nent 3 of the
present 5 invention; FIG 12 illustrates transmt
power control according to Enbodinment 3 of the
present invention; FIG 13 is a bl ock di agram showi ng a
configuration of a base station according to

Enbodi ment 3 of the present © 10 invention; FIG 14 is a
bl ock di agram showi ng a configuration of a nobile

tati t E di t 4 of th t )
o o 28 B SRR e a s SaBE Y TG ding

to f"ﬁ&f@?ﬁi&ﬁ "Ed B F-“EE%' SOk S Btag ARFEROW Ny
ot heat ?1'%09 DIt IRREREY B hgigpration
N

Oflg&olﬁst i%tse‘%sa@ nbo%églo&({)l%){\%f C%/ﬁfnb%:dej%g% %nggmﬁgﬁresent

ﬁ de for Carrying out the Inventlon Wth
BY%ference now to the attached drawi ngs, enbodi nents

of t
et &0 PLPCT ppealle Sl aion e PoRbs O6fcied Bccording
to ”@ﬁb'o‘%iﬁ?é’mén'BC%f OPRnSY P whitchi CRE it Ut an MBMVB
d will describe a casé where an S-CCPCH i s used as a

dovvrrimlq GORRDA ghanel di agsidl 4 REReUY Ya td@ns Mgtu ddeion
7 same data to a plurality of nobile stations and

of BPEHS e Bra tused saascdodnlnink cdedibeat efe aliabnef $he present
individually assigned to a plurality of nobile
inséatiens; as an exanple. 5 (Enbodi nent 1)

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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FIG 2 is a block diagram show ng a configuration of a
nmobi |l e station according to Enbodi nent 1 of the
present invention. This nobile station is used in a
nobil e comunication systemin which an MBMS is
carried out. 10 The nobile station shown in FIG 2
i ncl udes an antenna 10, a reception RF section 15, an
S- CCPCH reception section 100, a DPCH reception
section ;300 and a

sectiagn 200, a CH {ransm ssion ,

Sal{l?aﬁ@rﬁ%s?%naR@qE‘é%?it‘&x YZO?PTIHQQ’é-]@:P?:Hatﬁé}Pe%t ponl DPCHs
section 100 |ncluydes a,despreading.section 110, . 15

2% QRSN afForl SEBLTON 138915 A BdiRG Kegt Pori 18V Igfhally
SI R _nmeasuring,secti.on 140 _and. a TPC cqonmmand creation

25 SABPI g Los0. PTRE SR e BR bhe Sece Lanmne 3 e aedm e -
despreadi ng section 210, a denodul ati on section 220, a
decodi ng section 230, an SIR neasuring section 240, a -

Qo ERG SOPMRAd extraction section 250 and a TPC
( coﬁnﬁn&gQCre tion section 260. The DPCH transm ssion

sect igofy; 3905 5i ACkYdesy am; eaead %éﬁ%igora %ffgggation

nodul at1 on section 320 and a spreadi ng sectlon

of AheoB eeenit 2P 1BR SEELION A& tRPPLhLEY iGP¥HL LR KR sent
25 ACGC (Auto Gain Control) and A/ D conversion, etc.,

in¥&ndiocH gnalryesenved toreudht 1bg and enradOinTheNmobile
the received signal is input to the despreading

com@ahiien 11én anktespieadimgcreat MBM30is8 cleried out.
despreadi ng section 110 of the S CCPCH reception
sectTironmb®l bppit eisi dagticadiingFaocessidcigadestheantenna
recei ved signal using a spreading code assigned to a
10 devwnd cak tS-CBCREH: e Thie cdeirbdH RSi-dICBEEtr ®ne 20 B section
denodul ates the despread signal such as QPSK. The
100, a 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 ceommand 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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denodul ated signal is input to the decodi ng section
130 and SIR neasuring section 140. The decodi ng
section 130 carries out a forward error correction
and CRC (Cyclic Redundancy Check) on the denodul at ed
recei ved signal of 10 the S-CCPCH and decodes the
received signal of the SSCCHCH. In this way, received
data (bit string) of the S-CCPCH is obtained. The SIR

S o e Bt natli 4 S e Po Thiw! T Bhe i donaa  om
se&Edtitn 120  cORBANES ¢ res PREERT Do s REg d ol nE bt he
refisitd Faal Bstille nf° SRt il cgBER" £8s 180k o &
dogrg'm_g{ﬂzsog—r b, Wherythe gl%gfé{gﬁ%g'i%ﬂs Egl@éiéﬁ 120

r'eat er an the target command for

de}ngwlu&{g%g %ﬁgﬁ 5?%%@(&'&9@ (oym) 10f shERNSHLL HPYRT, | SThe

created measured  SIRis less than the

'Qel , 58 gHRE COMRAd u tf @ L IUEELBA A d SICEEBSE 130
de%\%p o?%argaﬁsr%t%omgrﬁi gu cr(?at ed. The crégjtqed TPC

an808TRNde h@hu £ hegdouBkiidn F4XPCH hisdbrRHin® $betion 130
encodi ng section 310. 25 The despreadi ng section 210

ca®k ithe JPCHar ecapid PA e3elr afb 20@ cappbhesndesireadtpglic
processing to the received signal using a spreading

Re@06el assiyg0Rd dlo) tdre tlteowiénokuDRGH df rebe ioned signal of
station. The denodul ation 9 section 220 denodul at es

thele- despHeaddsd gnakd esuthease PSK e d Fhgrdehodut hedi- CCPCH.
signal is input to the decoding section 230 and SIR

Innthdw iway seckeicmi vad. dile deeblli Ag aegi oaf X3 S-CCPCH
carries out a forward error correction and CRC on 5

ist pb tedmrld) at S e TER vBE aSiUgibl 9 of etdiel PPCH4&ndreasures a

decodes C
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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the received signal of the DPCH In this way, the
received data (bit string) of the DPCH i s obtained.
The received data of the DPCH is input to the TPC
command extraction section 250. The TPC conmand
extraction section 250 10 extracts a TPC comrand f or
the uplink DPCH placed in a2 tinme slot of the received
data of the DPCH The extracted TPC command for the

se 881N 2 28 Bl H h s oL b o o e e T sReh 2 8'bpsk.
ti SIR .of .th CH.. Th d SIR i i t }
Thé SRR P s i et TR tL ey O s ot r R et ion
L.Qn i . 260 t i X
23 O R B T P 1P R e (e BB e dom
2367 83155 8 TBG. conemnd for Lbe downl ) pis LRCH based A o
he COlTparl sSon result. en ﬁe measur e | S equa

th& 04 8hoYh£PL L ¢ ?@%eziovégesigg%@arﬁ hé ﬂ_ﬁgHCQWHa'Epedcodes

instructing "Down" i's creat en the nmeasure

th§|r%&§i{r%%ss§%%%l_t be e gaicBl R 1na dPe received

I nstructing " is created. The created PC comman

dater (bhe dewildapk HPGhésppoRut st Obthe re080di Rle received
section 310. 25 The encodi ng section 310 of the DPCH

dat&apgntss @pcBetti OApIA0 teAMTH €STPUt coamdhdt EQfkraction
codi ng and CRC coding on the transm ssion data (bit
sestiomg)2bD .t harIDPCHP® econadedt b tiramnsibasi Dacdabam 250
of the DPCH and constructs a 10 transm ssion frane
extoapdsed 0fPE pbumendyfofr ttihne whotisnk APCHI plbiaed in a
the encodi ng section 310 arranges the TPC conmand for
timbe down f ik DR ahdeBRrEztenmindh € dIPEHe dBbwnkikikacted
S-CCPCH in the tine slot. The nethod for the 5 o
T P @ooantendnto Hithie ge ldade PPREIL £ dtharu t Tiset heduf anieorission
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 320 applies nodul ati on processing such as QPSK
to the transm ssion data. The spreadi ng section 330
appl i es spreadi ng processing to the nodul at ed

transm ssion signal using a spreading code assigned to
10 the uplink DPCH of the own station. The

transm ssion signal after tlhe spreading is input to
the transm ssion RF section 20. The transm ssion RF

section 20 carries out processing such as D ,
t e BAS OO D t T BRE R OBBREE T 6rit Foﬁ’lufél]dn%y 3f'time slots.
up-.conver si on, etc. n the trgnsni§ i on si%nal af.ter

P SpreaditTy Y (HRCSH ST SeEtt o St ERdTAfet B THC
ransmits t transm ssi on sl gna he ant enna ‘1

CHUERS thRk EPE TR B BagP i eR  aad i brea AR R pt the
dqjir%ﬁémkﬁ *%—-&gﬁe%"ﬁ'@ﬂ% T DRER adidr dsnPg R the
a§§%%§%$€g€ wg&f Se ﬁ%é@giggg*#ﬁg§rfrogﬂg“h3891ation

Xxtraction Section t he

s At g2 Bk L A e b i s o g PR B 0P K
td henhase, shalliys asH0M g t o dbodbiRtd i Aq0fsdBion 330

present invention. This base statioh is use in a

ag®PPiLg co | £LQLHheN SysiRie ¥Bhely cardd es oué aMmodulated
MBMB. 11 The base Station shown in FIG 3 i ncludes an

trHH 8ARB s i%Pn 81 HeGEPtl HInRFasepirt ©®Nd38g R+ reseptgrond to
sections 400-1 to 400-K, a TPC commuand sel ecti on

theCkp@A n36, DROH CCPRY ldvansstadiioon secThen t508n sERGH ion
transm ssion 5 sections 600-1 to 600-K and a

s itqeas Nk £siecan e seoteading is input 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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40. Furthernore, there are K DPCH reception sections
400-1 to 400-K, where K is the maxi mnum nunber of
nobile stations with which the base station can
communi cate, and each DPCH reception section includes
a despreading 10 section 410, a denodul ati on section
420, a decoding section 43@1 an SI R neasuring section
440, a TPC command extraction section 450 and a TPC

d t t 46 T .
Cectin 5001 P ERGm CRWon & Kt dt 1 on L F Sty Sehentenna
DPCH t act 400- 15 th b
553t PO o t#ﬁﬂ RIS {7 Ans 1 S Ber it Tegoect dons

40%3[ oS, @y grogdhig: seelhon S10:1 89l ALl 2R 55000 o

a sprea COﬂ

-—f@%b'}?”tr%osmfé‘%ﬁ%%r”Egg&:l %6 e %%ere ns 1h551on

ransm sSi on sectl ons

secgg)l(b%nélélﬂb?r tcg @'@Q' a%pdsgag'r%‘}f‘s E%é\'@fﬁcﬁ}?t I%“:éctlon

se station can conmuni cate an eac

40 LI QORGSR ORo $ECT 1100 + BCLUGESK AR pRC 0L R p 1SESh | QRetions

610, a nodul ati on section 620, a spreadlng section

40639 apd4d poyeryrerty o 1%eQJHé’rln§§@mu-ﬁhQuQE§'élr of mobile
transmi ssion section 600--1 is for the nobile station

stdt2enadndvi bR WRGRAr anenssd ONsseation 666 kddnb@ricate,
the nobile station K The reception RF section 30

an@pphchs DEDIN- €O eItSi i, s e ABE candi i Dudev el sd@8preading
etc., to the signal received 12 through the antenna
se@biothef] Ot hear elemwéddlaitgrrat s:ctihput 420f hea decoding
respecti ve despreadi ng sections 410 of the DPCH
secetept kAW ,s@at iISAR MODs triim #6G-IE 1 Fhed PPCHar E@€pticamand
sections 400-1 to 400-K perform 5 the sane
exppacdtions e ahdonht? Bfar e AR CRODRCH ¢reaptioghsection

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 is 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-K 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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section 400-1 wll be explained bel ow. The despreading

section 410 of the DPCH reception section 400-1

appl i es despreading processing to the recei ved signa

using the spreading code assigned to the uplink DPCH

of the nobile 10 station 1. The denodul ati on section

420 denodul ates the despred@ signal such as QPSK. The

denodul ated signal is input to the decoding section

430 and SIR neasuring section 440. The decoding )
thgetgbnth30 TRELPES olP-a THARar dtBFr @@C%bwﬁ@ct%anal is

and CRC on the denodul ated received signal, 15 of _the
1an@4 thd- B chEES AHel Y BCEPFEF ST GHRIS SEGHLOBRCALC 4 the

his way, the received data (bjt str)] of the DPCH
DPF&# BTGPt O s Sr i VB a ‘0ol of Ot HBHEN i s nput to

d .
fmiﬁg fﬁg‘f{ﬁ :fﬁcfe%fadgéﬁr{ %%ﬁsﬁééhgﬂéﬁi&%gonee%@ perform
nma t 20 lLi.nk S- CCPCH
R0 1. 20 S S e

=B A8 P8 RS %L@J;See%ﬁﬂe.%@.ﬁﬁzﬁ%%%ca%ﬁsﬁ%edm
seg‘%mdé‘ f‘Sl S%t tﬂ% %%‘HH %%gpt-ﬁhﬁ{ séétﬁUﬁe 4-6%;—1 applies

onmand sel éction section recei ves t 25 TPC

43 nl0b Adiee doWaly Rlg %h%cpr%'!:éﬁg@oi '%‘?L %Péﬁeﬁg'l\ﬁ% the

de
% conmand extracti on sections 450 of

spr@GERPE h §Nc 0 8RC hisisy #08- Lot Ph40QpK. 1rﬁwﬂEh@Hr@f egththfobile
extracted TPC command for the downlink DPCH is input

sth@ itde 1powerh eadhotvld se6hi 98c84Q 0l AhaMAdilates the
transm ssion section 600-1. The SIR neasuring section

ded4d a@asst gaatthe uctcapt DESKSI R Dhe dbrodROHhtEHesignal is
measured SIR is input to the TPC conmand creation
inpadt t ot Héde ddhé i TBG eobimmd4 8i0eanh Gl & eeta omr bngodection
conpares the reception SIR of the DPCH with a target
440. The decodingsectiond30carriesout a forwarderror
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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SIR for the DPCH and creates a TPC conmand for the
uplink DPCH based on the conparison result. Wen the
neasured SIR is equal to or greater than the target
SIR, a TPC conmand instructing "Down" is created and
when the 10 neasured SIRis |less than the target SIR
a TPC command instructingl3Up" is created. The

creat ed TPC command for the uplink DPCH is input to

t he en sect i n 610 of the. DPCH transm sSion
secitbeh cot oL 1on g Bt R SLPECE PG SoRI O35 The

ST LA TR o o
40 T

the ﬁ)?dﬂ%d oSt tﬁ%%? CETy b ol RS e SRhend

Cre gec g f;)m?ﬁ% &I% rc:%%nltllngd Cr%&tiﬂo%n %ectlon

ed an € power COntY 6

4605%% ﬁttégeBgltehS‘r &%991['88‘ %lfg o@%hTP%mfgﬁD%mEarget

I nst conmand |nstruct|ng

SIR' %os:elt?lcét efbciangh hnpHL 2t o %e:r@%w%m%gé@geﬁgoapunk

The encodi ng section 510 of

DPCtH @%éséﬁnth%e%b'n?ﬁ‘a§99091aﬁ:re|5‘31§19m FERYOIHd Measured
codi ng and CRC coding 25 on the transm ssion data

sIrR(bid sfhiang)tSf o&ﬁr&;@@gg"tﬁE‘)gﬁ% ther §eaNYMBSi QNrpc
data of the S-CCP and constructs a transm ssion

coniaal® carposedtaing pinsahityisofciébeedd Obnd Theien the
nodul ati on section 520 applies 14 nodul ati on

me aprnacedsE g duch eass QPSKnt ahtehe s @8 NBIR, 0 Tt acomhand
spreadi ng section 530 applies spreading processing to

instthmiobdoloal Bg "t L ansnessiesh sifmalcusangd THE spmeadididor
code assigned to the downlink S-CCPCH The 5 transm t

thepywdri ok PREH dansimpyfohostisalersfe@ingheection 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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spreading is controlled by the power control section
540 according to the TPC conmand sel ected by the TPC
conmand sel ection section 35. Therefore, if there is
at |l east one TPC command instructing "Up" anong a
plurality of 10 K TPC conmands for the downlink
S-CCPCH transnmitted from tHé plurality of nobile
stations 1to K the transmt power of the downlink
is increased and if all _the K TPC conmands
mo&‘@ﬁb@@onﬂ%‘d%%ﬁﬁ?Lﬁ:‘E?HgaSD&WK EenEher %mlssmn

he d | jnk S- CCPCH .15 Tha
RS Fe %arer%ﬁ%??“ 7 e Fog . A e |%Pr?ﬁ‘éimg
fo T down
prgac%?léﬁ o ?Eﬁﬁs?ﬁq%%%a@ﬁdcoﬁwnﬁﬂs%hgat 90hy using

trapnsni_ssion RF section 40, ,Th ratlons CH
enly SRERE BY BeBne o bt T RERBE R & 1o P, T

trggugsrg{‘@!r%{&wgro% fhe D'??él éxﬁfgé o%%' 9'1&51%31 dffer the

be expl ained enco ing séction

sp&@%dﬁ%@ligagé %%f&b g@% .ﬁgge¥'ﬁgﬂﬂf§l°§éctlon 540

convo I on CO I Ng and g on the transm ssion

ac%pdiﬁgttétfh@g)rp@f cbfﬂﬁnﬁ?%gu@@é@@ 2P tRethec gonmand

nobil e Station 1, encodes the transm ssion data of

selihe- OPSH 2R¢COPSt BUCt S Thd FARSHSS Of LRamR cospgsedeast
of a plurality of time slots. The 'modul at'i on secti on

on@20r p@ppbints @Al hatt 0Nc PiacesSITPg sudh @saBIAD1ERg of
15 transm ssion data. The spreading section 630

K Bppl tesmaspi eath ngt pe odenailig it G-tderoedikraireshi tted from
transm ssion signal wusing the spreadi ng code assi gned

theo gpherddwidy nkf DROH 1 ¢ shetmobnEelsttat i®n the Theansmit
transmt power of the spread 5 transm ssion signal is

povert rof| tthebydotp lgoverScBRBICH 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 a plurality of time slots. The modulaticn section 620

applies modulation processing such as OQOPSK to the
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section 640 according to the TPC command for the

downl ink DPCH extracted by the TPC comrand extraction

section 450. Therefore, the transnmt power of the

downlink DPCHis individually controlled for each

nobil e station. The 10 downlink DPCH signal after the

transmt power control is lixnput to the transm ssion

RF section 40. The transmi ssion RF section 40 carries

out processing such as D/ A conversion and
trapspémeerenof th“éhs é@ﬁf@wi&aﬁsrﬁ%%téﬁnsuﬁg%%| applies

after the transmt trol ~and the
SPR$AALMBEF 61F %I Yhar o F%.e 1A uqtarta‘ﬁ@rﬁj%a’bﬁ%lssdd?ﬁ Fdignal

and gpen trans .ts the,respective %8 ?p1s i on

P&

uSJst?@n § fsrpo‘?f"f‘h nfntcecquw% 3 SE@I}%% hBoiPe FUR{ SR PECH
. t
of e \ %r]%o‘iﬁte%&???e rr:s?)ﬁ?la Bfagﬁwﬁen"g pﬁéﬂ%@%&mﬁ&&ead
I
tr%éﬁ%ﬁ%ﬁ§g5 sf %éﬁ'{@ %#EF eu%gxgkp \J$6Wef gbntrol
seét%fgg ?gﬁséétc%rd){ % Eé gEfq'xngoéé éoTI%éanbf%%#@ile' aownllnk

or conveni en expl anat’i on, one fr

DP@?E@%E{C‘E% %}tﬁh%fTﬁé cgémta'nr@e%ﬂ§ct%r§ggg'}16h 450,

the no |Ie station arranges TPC coman

ThéP@fg‘%\@“ | pK o SRR RS ERASk BT o EPG 1cONHBRAES 1 4 QT DEP'&@{ is

downl'ink DPCH at a rate of once for every severa

indi¥egsl0t By Eemiexanrpke, fde aavkiy ern@bﬁillleorb@;ﬁti%gnes Arhe
TPC command for the downlink S-CCPCH once, while it

dovid 1 aRgeDRCHPE icomamng fier tieedewdn siki PG iak ceéontrol
That is, the transmi ssion interval of TPC commands

is fonptihe 5o dowel itnka5s GERGH 5 HéSlsgmeﬂlbn BEO | onger
t han the

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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transm ssion interval of TPC commands for the downlink
DPCH. Furthernore, in the exanple shown in FIG 4, the
nunber of tinmes TPC commands for the downlink S-CCPCH
are transmtted is snmaller than the nunber of tines
TPC 10 commands for the downlink DPCH are transm tted
in one frane. Furthernore,1®n the exanple in FIG 4,
the TPC commands for the downlink S-CCPCH are
arranged in the tine slots di fferent fron1those in

tigpj EhOtie TR EoffaRds & f or R ENBOAIIr i ke BPER ér‘feranges a
rr & e T¢he i fodn S REPGT F6 SR anfEs | niile It

2 DEpRaF BnboE] FEnERGS 'P%?rgt h%°£ﬂ<>t‘%§%ﬂ3¥¥”éb?%c9§&rﬁ%hd That
lsfdo&#h G E dF tllnanslfn (et n Ehe ogUiies, fgF the
a0 TR FUsthergmge.  botp d ?Cﬁggmadspékoggég%ﬁd%gwthe

nd™T conmmands € downl

trfﬁgﬁq%%aéﬂeﬁb fQElSEQt%Pénggﬁégﬁﬁsﬁi§fhﬁﬁe llnk

ransm ssion i nterv conmmran S

Dpéﬁe dgwﬂﬂmgn%o@?%@n@hgh%gamﬁ@ Q%_Iﬁ'o%'f‘ﬁeﬂ%l zpf the

conmands for the downli nk are the sane.

nurﬂ%&h%@mﬁ Emelksher pinBehnfnd § Mes rTRG, copwmRds: A Qr sthe-pcu

downlink S-CCPCH are transmtted is the sane as the

ar UPeh snoft £ EAES sTRR=CIONERNEE afn @hd heumiowrl bk tBREE TPC
are transmtted 17 in one frame. Furthernore, as shown

comMabbe Horticme devslindd WwiPoy hot ht FRE seoimasd fiar one
t he downl i nk DPCH and TPC command for the downlink

f r & €CPCHuarntch ¢ rne rsd ,ot $ni ndlaudergmgnley HnaFIRAC ¢pniréued TPC
for the downlink DPCH are provided in one

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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franme. In this exanple, the transm ssion interval of
TPC commands for the downlink S-CCPCH is al so | onger
than the transm ssion interval of TPC conmands for
the downlink DPCH Furthernore, within one frane, the
nunber of tinmes 10 TPC commands for the downlink
S-CCPCH are transnmitted id7smaller than the nunber of
times TPC commands for the downlink DPCH are

. transnitted. The nobile station transmts both the TPC

in Phmhd€™Sor the domnlink DPCH and TPC connands for

basE UG ¢ BHOE roRgF BEHE L e BPGH T ehE Le e [ding
bo il HPELEeRR 4 i he hs” ity 19, bar i °an %g%%ii EShmand
fory k% Fofindaih Z%%%%J ass.élﬁ" D% L8 b da 80 on1y
. T§Eata (}ﬂ[xgndl\kf‘_ﬁgct?{e AR &1, 5 ggérliai BLAIOBd in one

ransm command structing

fra OE&QI < i ' ' n’éhQPEjf'Iap%%FiQﬁIggofﬁ[E@qpai%rf TPC

tlng
com%é%ggHﬂ&%t{@ebe%%ﬁ¥ﬁ§ka§46tﬁﬁﬁoﬁgqéf@ouﬂﬁﬂﬁ%r than

Furthernore, the nobile station 2 transmts a

theT&%%riﬁwngarlﬁh@rDme T B8tdMrhb R s THR thefdd eI ink
downl i nk DPCH2 and a TPC command for the S- CCPCH

DPCHNST riet t Re rmdpr'e Pfw 1 BB i dowAbi ka 8eCCPEE A8mb@ t BE times
base station through the uplink DPCH2. The base

TPCSteadrhmandecef ¥estaesidmah 1 ind WH 0gPricet e r dPEreamamndted
for the DPCHL and TPC command for the S-CCPCH from

is shelnobr | ehghat hennimttwough timesplPak coR@Hnds5for the
Furt hernore, the base station receives a signa

dowinnclmli RFCH 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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both the TPC command for the DPCH2 and TPC conmand f or
the S-CCPCH fromthe nobile station 2 through the
uplink DPCH2. Then, the base station controls the
transmt power of the downlink DPCHL according to the
TPC command for 10 the DPCHlL transmtted fromthe
nmobile station 1. That s, itthe base station decreases
the transmt pomer of the downlink DPCHL.

Furt her nore, %ﬁbase st ati %g controls he transmt

Copduiet BfasteheSEIB 9kt PP cEBPdllﬂ’glJcB REHPe

d f the, DPCH2 tr tted t
SR S et et RE e R T (o P AR o diE b4E15Y both

TR AR R %5a€%e %59%3““5«;33 -P?fcogl&%f Fnbfe s-ccecH
BT ks T -

%Oﬂ?@?ﬂo%% f%etﬁrg&% 995@"1‘&515 %%EHS@ é,s‘ég&ﬁg ghgglng

St atl on conmmana |1 nst ructin

oL, ECARER ] YN ey 88 SO o

thidhe - GEPEH rbhaps hto%ié%%hgo@@ e s @bhopnd 8pdink
the TPC command 25 for the S-CCPCH transmtted from

Dpicie Nobihensteh bWk Ze s £+ THE €ONPRRAS tASF HELISRG ¢ power
"Down", the base station decreases the transmt power

o £Ofc Hehed shawn ik I OERCHccdhet efgortey thet i@ Cexoihend for
shown in FIG 7, the base station 19 increases the

thier Tl pewersmi tthel dawrmi tkeSucE@CHe sthrikgh $uchThat
transmt power control over the S-CCPCH, the transmt

ispowdre ofagdes 1S CCPGHAies wons el L@ twrasusthi tapwae it loat the
the reception SIR of the S CCPCH is kept at 5 a target

dogrr ekt RRCHdbi | vt bhegmdneat tldeflansikest aftriopn 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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t he base station in the cell. That is, it is possible
to control the transmt power of the S-CCPCH to

m ni mum necessary transmt power and consequently
make the transmt power of the S-CCPCH snall er than
the 10 conventional transmt power. By carrying out
transmt power control overl%he downlink DPCH
concurrently with transmt power control over the

i EET8E%0 Tranbhre %Je?pﬁ%%sﬁ aBf ot HHGR ST SCPCH
ThrOnLaGPnéP&%Dgreﬁé PP SE e £ 4001 §° Euch s DRERCH,
end ST e ;g@gs' ?'"Eéelﬁ?%ﬁ?d%?%e'@”ﬁt ThEe)ifesucn
a w%gga@lgxé %%m LEUeNG 2PR(BIDQYIIENL (2B S, yept at

ment CO transm power Of a

a t§ mf% une%ﬂhlteosttraae"fg}ltlgg\éﬁr faarthslsg]:gfrom

der transmt povver COﬂth accor

thd ®L9easTBE 10&1'1‘?@?10' t‘iﬁr ogﬁé(\gi .W' tI‘lPx ng' '_:thoq. SOfp@Qs ible

offset. FIG8 is a I agram s

to %@Hﬁﬂ@iaﬁh@ntﬂgnﬁﬁﬁﬁ'b%ﬁgfndfﬂkﬁ@C9L@b@%ﬁ({o minimum
Enbodi ment 2 of the present invention. The sane

ne cCEHPOAENt 8ras difiose poéwgﬁboghaenéoﬁgeﬂqaé?ﬁﬁl%) Ab&e the

assigned the sanme reference nunerals and expl anations
tratherieof widWwebe om ttghe The owbclie shpdl DAr ShAWMMI Nthe

FI G 8 adopts a configuration with the SIR neasuring
conseat t bonnkd0 andnERG fcopvaed .creati on section 5 150

omtted fromthe S-CCPCH reception section 100 of

By carrying out transmit power control over the

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 nobile station shown in FIG 2. That is, in the
nmobile station shown in FIG 8, no TPC command for the
downlink S-CCPCH is created and only TPC commands f or
the downlink DPCH are input froma TPC command
creation section 260 10 of a DPCH reception section
200 to an encodi ng section 2810. Therefore, TPC
commands for the downlink DPCH are transmitted to a
base station, but no TPC comrand for the downlink
1 $FCCRGH i arer amsnigned. theGseme Eeblegck @ragiaiirals and
showi ng a configuration _ 15 of a base station
exadc,ao”reathgntSotEﬁﬁ@dqﬁryﬁtllzbefomh*étﬁrdeserﬁheP&R)%h%?o%tatlon
The base station shown in FIG 9 adopts . a
sh@w. g8 ab £ 6n 8w BACEHE TPC St SeEeon o iddet FF STR

omtted and a transn1tgpomer sel ection section 45

e ARET BT of PSE Qect o8B0 dddec PBNBRSE MRAE 1pT Section
15Enfith boRE EAPRCEAF o & CRLE GRAER he Cdarts FEAGTbR0 OF
th g en e st o SURIT B B30 1201 (RE hade SraryapoDile
st 3094 1Sheut e Exke 00 gceétogﬁmanﬁsgpg—th@ Mh1ink

connanﬂs the

5- EE“P“HHJ% '#fé@dséﬁﬁs ;L tf‘? cC dovvnl IQF%(WL: dal@aFE1 ink

éxtracted comman DPCH ar e

Dptﬂp‘étréolﬁgﬂ‘%"\'ﬁfrr&ﬁmér@bc %%%rh&ﬂdﬁéQeQaftﬁoQPQéctlon 260

ransm ssion section 600-1. The 21 transmt power of a

o £l LAaRPHPSE ORSItUNH SEEeaG Y200 $Br adid1c688HPEE&S0ion
is controlled by the power control section 640

318GCOoMdidige B rid)e TIRC conmand §f @ot heh doaolinnkin DATPCH are

extracted by the TPC command extraction section 450. 5
trihemef oted tde 4rpasm tsporeongfl hhe domMtPokcDRGHng 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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controlled individually for each nobile station as in
t he case of Enbodi nent 1. The downlink DPCH signha
after the transmt power control is input to a
transm ssion RF section 40. The power control section
640 inputs the 10 transmt power val ue of the downlink
DPCH after the transmt p r control to the transmt
power selection section 45. That is, transmt power

| f the downlipk_ DPCH input fromth
erdLUET: iRR"5Guer oot FOPRSIHTFORE GIBIBE & hepBRad b 2

1. SSi ] . 600-1 15,600- h
cod{ SIS POEL 98 800 B Py BRI AT coneron

power sel ectTon Se

se POVEh é@begazgl}asj[er‘féit?@ t‘hset %‘eﬂce%to%r{n?ﬁg %Snr:?ﬁlé%tdownl ink

transmt power valu romthe plura

DP(%}L%&SHEécE%\EPB ?ivgh geﬁp@ﬁ%ﬁfgg;@?&t&% af(?{fsgggeg%'iyoen 40,

e of fset sec n 50. Seéction I Aput's

Théf@f@@eﬁ“ﬁﬁ@jEﬂ%ﬂ@ﬁi¥abW%éfpﬁk E%En&gﬁnﬁgﬁfg%ECH is

power selection section 45 wth an addition

corf S8 el 1R PQWRT LONYT @lo rSECE EANRAD OF @R 5 {ERCHs in
transm ssion section 500. The power control section

thebd@ seoBt Bhd dditmehtansm trheowskmofi AR slewd { §Kal after
S-CCPCH to a transmt power 25 value that includes

thet Misanbhsat .pdhatr iconthe 1t riansthpu tpaveravakue Hfitheon
downlink S-CCPCH is controlled to a val ue obtained by

RF additnigot he0 of f Sate powde amxt Avm seansibh 6 POVER pvidlsu€he
of the plurality of transmt power values 22 of the

tradeanl tnko DPEH svalter af andm tdpewdriclonDratE aldteer the
that it is also possible to omt the offset section 50

Lrafysgmd £ heowert i gem Atiodn tshdvine | hr ER@IOL arploweirr extlgction
input the transmt power value selected by the 5

Se i ni4> powerN&E| ks i ot BEREMSF 4Bowent he¥agowes of the

doﬁ%?géngCHareinputfromtherespectivepowercontrol
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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section 540 of the S-CCPCH transm ssion section 500.

By so doing, the power control section 540 controls

the transmt power value of the downlink S-CCPCH to a

value equal to the maxi numtransmt power val ue of

the plurality 10 of transmt power val ues of the

downlink DPCH s after transi@t power control. Then,

transmt power control according to this enbodi nent

wi || be exp] ained using FI G 10. Now, for exanple, the
Oﬁnﬁﬁ?edﬂﬂﬁ4bﬂk1QﬂQﬁsﬁ1PgQ?ﬁTﬁﬁé&ﬁﬁhH PeWegr €hetrol.

DPCHL instructing "Down" of the d i nk DPCH1
baseN&ttR i bhath gﬂ?tﬁésﬁbMQRSEgg§LQﬁdopﬁg ﬁﬂﬁl%g%set

=R P R0 ok ZoTpr 0F ERE AT i TRCRRAVE { e G- © and

hr DPCH2.. 20 The b
aipet D iRE Y hné (Crrhanay Fones Pamae dalsCrpg by the
tr?’ig%_l_llﬁlfc[rﬁg]wter}eantby €3 E’lage% 10111h4r§%h htg%oqpékngontrol

basé |on further recelves a

ki i LB EPRI ey oy

ot e k S t I
accg%? 'ng to tﬁe WTéPl?: ggqr?\rrq?n%ff ggpﬁﬂ %Pélcjﬁ]t{r:ghg%d?%sedthe

tréﬂgﬁlgepﬁ%@ﬂf%éiﬁé'gﬁ %hengwﬁﬁlnkthﬁéﬁ@ﬂ1Eopgmﬁﬁlue
of the downlink DPCH 1s decreased. Furthernore, the

eqtd 1 ENsHktm AQWRIuWE s flowd b Ky PR o Sroomé il hediity
according to the TPC command for the DPCH2 transmtted

o ff rarah BR im0 dwe 8t 8tdlane 2. o Fhath ¢ Sdoie I RNBWFCH POVEEter
of the downlink DPCH2 is increased. 5 Now, the nobile
tratadmbh pdwsetrocanaeddhrt her from

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 DPCHZ2.

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
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t he base station than the nobile station 1, and
therefore the downlink DPCH2 has greater transmt
power than the downlink DPCHL. Therefore, the base
station controls the transmt power of the downlink
S-CCPCH at a value of the 10 transmt power of the
downl i nk DPCH2 with an addi 2Bon of an offset or at a
val ue equal to the transmt power of the downlink
FIG 10 shows a case where an offset is added.

L IREET by RRHERT o7 By HIR IR SpoRECHE ke Soadmeiled
actRadinn B8 SHE TG SOhREad 41 Rebhe DUk i et bagemi tted
rrdhihid aldb i 18 sRStioh 2 PR Lanithin MeBsawy power
o< S Attty SN AR RS L Lo et

e I e A IO G ey from

théWakhesteanyyd & hé)ﬁnotﬂqlelg'%ggf{"on-rtﬂus%ln%sth%rteh ore

case of Enbodinent 1, carrying o ransii t pove

th&0AbLl1 PN RN Dhblgr daynd i pkLRCEH @?aﬁ%ﬁﬁfggﬁ%%%égﬂgh the

transmt power control Over the downl

dowRkes it DPRISSI bl ehE e G Al & Bl e 5RGHEASE ctohﬁ:rols the
transmt power available to other channels such as

t r OFPEH ias reonpared tBhet Bewaanvents ooab 3ase GFhG1hle 28f the
and i ncrease capacities of other channels such as

trDPEH1 t Ruotwker nof ethet dicsipDSRKkbIDP 102 REWEE an addition
interference with other cells and consequently

of ppeveftf gde systémacapabiuéyedqfradm teduhieng.rénsnit 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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(Enbodi nent 3) This enbodi nent controls the anmount of

the offset according to Enbodinent 2. FIG 1l is a

bl ock di agram showi ng a configuration 10 of a nobile

station according to Enbodi nent 3 of the present

i nvention. The same conponents as those in Enbodi nent

2 (FIG 8) are assigned the s¥#he reference nunerals and
expl anations thereof will be omtted. The nobile

ation shown in FIG 11 adopts nfiguration with a
al’rcsas]p‘b%@af@ sqagm%Flc‘srl@a% LiekeFof PEGTiadiRcE ES B DECH -

CH recept sect i, 0 of he nmpbi |l e station
SHUR ST 14 G Bt P dReBiiag S ot (iR 186 apq%ggree@mth
r.ecept i ion 100 inputs a CRC result of th
%ﬁcﬁﬁﬁh 8 s NP Reram t SFsdie fepppaci t

f.found t 0 the response 20 signal creation section 160.
“Wien® EK P s i nput, the response signal creation
section 160 creates an ACK (Acknow edgenent: positive
response) signal and inputs the ACK signal to an

(ESNSO4k g section 310. On the other hand, when CRC=NG
I's 1nput, the response signal creation 25 section 160

Crea@@iéiJﬁﬂgdﬁﬁﬁﬁﬁ'H@n%%@Y%M@ﬂQeQﬁBhntr@ﬁaﬁhéeoffset
response) signal and inputs the NACK signal to

acpdi NG Sest AR oHlGuedhie 2encodi ng section 310
encodes 'the ACK signal or NACK signal in addition to

the Ba@roressi A0b0bHThpidi geal 2andihhen pbacesgtbation
signal in a predetermned tine slot. Then, the ACK

o fsa gedd 1 be s tACKo siggnab ridm d be Eiowabbtle rS G@PCHheSpresent
transmtted to a base station through the uplink DPCH
inae=shoon .i n THG sd@e SommanteplankiDPEE iin dathotihment
nobil e station may al so
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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transmt the ACK signal or NACK signal for the

downl ink S-CCPCH t hrough an uplink PRACH (Physica
Random Access Channel) instead of the uplink DPCH.
FIG 13 is a block diagram showi ng a configuration 10
of a base station according to Enbodi nent 3 of the
present invention. The bas€>station shown in FIG 13
adopts a configuration with an offset control section

o= RSy BEIPEENY SRR S Tl o
o BN AL SRS D o
ORI TR LSOO ML 000 R0 .
R EEOACH- 00, 8 oy 00 DP9, 5, T e

wh&Xt haction sectpen 4L0sckhe fl'?épﬂ?gﬁz(lfsgsgg%gilogr ma'%a%so

extraction section 470 extracts an

trshefdle RiBCetck Ns agRkadedeni @Rds { Hig 18! r&?h&hﬁownlink
recei ved data of tﬁe DPCH. The extracted ACK signal or

S-2oPNACK i ingh #h §Pe 1 QVPIRATky St £EPCH d 51 IHpHE oh0alNG s 5
offset <control section 55. That is, the offset

Chawonengl sestead &H5 theeinesi hhe pAdg signal or NACK
signal of the downlink S-CCPCH fromthe respective

respurisel 8i geab Bilocctd Dag26ansetid whagd40cehn hguPBEH on

reception sections 400-1 to 400-K. ~ Wen a NACK signa
of asbiampustatglanr aldayr ot niy tbnsbodisenut ivelfytArypeksent
._hobile station 1 to nobile station K (that is, when
inteet bade stth¢ohasecet Vet igtNadKowhgial FEGEA3 angopts a

nobile station a plurality of tinmes consecutively)
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
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the of fset control section 55 decides that the
transmt power of the downlink S-CCPCH falls short
and i ncreases the anmount of offset added by the

of fset section 50 by a predeterm ned anount (e.g.,
dB) . on the other hand, 10 when an ACK signal is

i nput for any of nobile statd®ons 1 to mobile station
Ka plurality of Mtinmes consecutively (that is, the

seﬁatfaf?%tﬁaﬁfj@Ea‘iﬁﬁei@fiaalg%%cg"tif ”%"eaiﬁ“ipeﬁ;;s,’&yo‘é‘”i £5400-K.
pouel "5 tna ARt AR AL dchaitt SE ercatunve: Lhl P RabcEdmes

c%ﬁ%ﬁ ernﬁ% gﬁ %?EHﬁgggqéné%gglgéf%e%ﬁsﬁaqéﬁksgtg¥lon

K ‘E%taﬁg' id ng A be AUt of U SELn Hece%vé flﬁ;&ﬂ@lgnal

possibl'e to set an appfopriate anount

£o@gh Lot @ St hes efif gLl ﬁugﬂqqqﬂ%%ttgm@%dc(%ﬁr ePtively) ,

nore appropriate transmt power ‘control on

thEOWH # Nkt S OREId 1 HU St eBROGIITRRIC £a8sat 8@ tb%r?éiatpﬁgﬂ smit

in such a way that the nobile station does not

poedN I 1t 1PAYd AGK 1Sirgnad - c2pomhen ICRES Ko 2rtd atfd@nsid t8ases
a NACK signal only when CRC=NG In this case, the base

thet ain@in tnereasesSs & heaammmtb of t hef foset s whers e NAEK 50 by
signal is received and decreases the anount of offset

a phedeatad theneACKmsiIgnal (@oy .NACKABI)ghalo®2ths other hand,
recei ved. (Enbodi ment 4) This enbodi nent increases

whiemarsmi ACKoeegraf 1 t he 1BpSHCCOREH byyam fnoohti le stations
requested by a nobile station. FIG 14 is a bl ock

1 o awplaid showk g car Eomfi garadidry of M times consecutively

{(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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of a nobile station according to Enbodi nent 4 of the
present invention. The sanme conponents as those in
Enmbodinent 1 (FIG 2) are assigned the sane reference
nuneral s and 10 expl anations thereof will be omtted.
The nobile station shown in FIG 14 adopts a
configuration with the TPCZbmrmand creation section
150 omtted and an SIR conparison section 170 and a
request gnal creation section 180 added to the

is LEES éllf?‘%cepti on section 100 of the nobile station
15 shown in FIG 2. An SIR neasuring section 140 of the
S-CCPCH reception section 100 neasures a reception

t ~CCPCH and inputs the neasured SIR to the
(E@(Edggnﬁpngt?i g&n section 170. Suppose the input SIRis

or eqetes ?ngﬁég’v‘lei[ﬁ? conirores o< hedara 1Y Rpuarnoar tne
7
5” Cts“gf‘tég?% RQang I npu 35?% eﬂ’%%?é raagbe?méén t5h€ Eion.
et R 2a0RoKebEEe bt in BRISIESE o8B quration

of$%%%if@%ﬂ§@lgﬁ4@%8?51@&%0Em%5agﬁért%hﬂpehe resent

creation section 180 takes this ence as a

inwmtRbnof IMcE eagfe %Uﬁﬁéﬁeﬁt%e@§*%h0§bgﬁﬂlﬂﬂ%&dlment
string) for requesting an increase of the transmt

1 (raver 2 of atre &5 £CPCHdaRthd NPahs hﬁeﬂ@r@ﬁc%”%‘ﬁ%@ﬁa@% and
section 310. The encodi ng section 310 encodes the

expriegpest orsd ghalr ¢ of addi I benohd tthel pr otessidWi 0k station
Enbodi nent 2 and then places the request signal in a

shoptredet BF Gi. Adda dope s slagin £ Thema tthen mediesth sTgoatofifbnd
the downlink S-CCPCH 5 is transmtted to a base

creqttai pure e Bk doghl PRecubt trk DPCHN &I Rshowpd i #66 d&ction

Not e t hat when no uplink DPCH is set,
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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the nobile station can also transmt a request signal
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 FE& 16 adopts a
confi guration with the TPC command sel ection section
omtted and a request signal extraction section
Sem%ééoo 15 ?%eﬁ{é:@ﬂ’mgr%%@p'tlloéh?%@&IPEF@E@OJGhP ¥pquest
400- K corrp red to Errb dinment 1 FIGS
Sl@&ﬁﬂo dstipgséo eEiFPt}’ch‘F‘?r% ) (’Pﬁ é"% ‘ii‘@ent 2 and

th sanme reference mer al and | anat i

d
thihor gloE?ZWZI | hc?efro%‘?:]??é& L %ré%gdrlﬁ‘g asé’ﬁ?%%)(§§(5“ilﬁf)§t Zime
t t
s 1080 abiten s Engl sha%es and The ' Eaacbre PFAdink s-ccreH
s ELASH R seet Lo 480, T0e yeguest slanglyy Y AELOBpcr

SEC extracts a reques Sl gna n a

asﬁﬁ:ﬁ%}%ﬂ‘ ped hide §tof o of 518%#18?1%8%9% %ﬁ( BbHE s set,

e extracted reque Si gha t0”a power

théo M { 2l 8%%‘3618{1 240, of1 288 %r%q?gﬁ'lttraan%ﬁﬁb%”c signal

section i's, the power control section

FoLCERLVES W 1eONRSE - ét@@@i g HfrdugReadoygh i pk _§R@@3@‘instead
fromthe respective request signal extraction

ofSetld oms148% afpthe 29 DPCH reception sections 400-1
to 400-K. The power control section 540 changes the

transoGt 1 povera Blobe 8iGGHN I shawderd ad neperiiedidstion

shown in FIG 17. Wen a plurality of request signals
ofithd hpute duritig wae o pei hgd: § Edtod smewnlteh orfeifiesiresent

signals are transmtted froma plurality of nobile
ingeattiioms. or Theplhastki syLadfion 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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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 transmitted frofPthe nobile station 1 and
nobile station 2 in period I as shown in FIG 17, the
DP¢ ansm t pouer of the SSCCPCH.is increased by the

qﬁé%?%@ e niteF LASHR DY OrdereastO8r B¢ dB at 15 a
o1 oniire i ROWR For e SeFFoaT il TSP RBSr bagess ansmit
rofh b ost oy e Lomeliher ol e e o
o SIS ST A ol i o
pePEbHNEl v APbI; 1L %I‘I"éhogeq]u@g& 'LIH% gtg :ngi angmitted

transmis a request signhal 1 n peri 0

fr HRVEr ﬂuiﬁh%y@?%b&%%@éé%‘io@’s %1@1-8'1@&%? of

timng 2 by contr ing the transn1t power

redfies® @@Pg%létlé %Mﬁn@t@‘céc‘? U T e trrh?oii@@?gttl%%) ,

power of the S CH t o m ni nrum necessary power

theal tratﬂlﬁnﬂ@bpb@«esﬁ abtonpd Nns1beped 114 0i heGRl¥€edAB A the
result, it Is possible to reduce the transmt power

ma;@imhhﬁa&cﬁﬁ?ﬁl'beDﬁpafe%iséOofhﬁhéoﬁm%ﬁliﬂ@r@f £As@eadk of
Thus, by carrying out transmt power control over the
theﬁidvmhnlsknJDP@-d)wencslhbeﬂﬂ lyy iidis ér aBgiliels PB®Fnals. For
control over the downlink S-CCPCH, it is possible to
exopparatilveh yr e quesdses 1 e atlrsarsm tt penem iaviaé Halikert che
5 other channels such as DPCH as conpared to the
molzbheentpdddin lcasd pFbGlastationthdcasesiofl 1 as shown

. Enbodi nent 1 and Enbodi nent
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,
itispossibletoreducethetransmitpowercﬂftheS—CCPCH

cempared to the conventicnal case.
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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 system capacity 10 fromreducing. As
expl ai ned above, the present invention can contro
the transnit power of an MBNB common channe
appropriately in such a way that the transmt power

does _not become excessive. 15 This application is
base@l Hﬁ rJé’dérFﬁ%rPéP&wtou‘Ap‘bW@éﬂloﬁq %W%oﬁoﬁ‘s%& over

fil Sept nber 19, 2002, tire nt of which
theg £ %ﬁpoq%PsalrbsﬁnFEfyer‘éﬁ hidgnensg power

ME e e BEESRL DU g o
ar at.us etc

coRBRITT AP Lo 1&%%%%8%%65 ?gse&w AL, agaidabie to
ot{{ggrh&q Ae lcggturcq“l %rg?Péflaansc‘E]oén tcc?ctﬁxye anQruent?onal

power con over a conmon

caQF.GPF;t% siymyly tfﬂ%gﬂ?%%éé@%%ﬁb%%gﬂtt J[ta%ci"Eﬁ\bodlment

ura |ty 57 of e stations concurrent

2 atﬂ@nts}'i%ke@)% cﬁé’é‘&é%aﬁ‘é‘%ﬁ@?%lb@kogﬁ@'rcé@l%%nels such

channel s aSS|gned individually to sard plurality of
asbtlie stat !L@nélsocﬁﬂ'@rs'lsﬁi@ tde 4 ePs PhtetdHdrence with

plurality of nobile stations each transmtting 10 a
othekSteIRG eoraend § &quthe dpWH é PkngoaneNs ghaiglc Ahdlcity
from reducing.

As explained above, the present invention can
control the transmit 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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a second TPC command for the downlink dedi cated
channel to a base station through an uplink dedicated
channel ; and said base station controlling transmt
power of the 15 downlink common channel based on said
first TPC command and controlling transmt power of
the downlink dedicated chabhels based on said second
TPC command. 2. The method for controlling transmt

Whgﬁmer aCfondigg .20 to claim 1, wherein a transm ssion

t ervaf -3t 85 d* $frst TPC command is | onger than a

1 A IS ERRE TR R Partiiny e R ore Sotardnrg ¢ out
2 rahdnd O e DERE b A EPR IR P TR Congpgiae
B R A Kt R At AR
ofggg@iﬁgc§fgkﬂgn§FbSh%H?ﬂ%nggr%fk@oéhg§§ﬁsﬁkEs%ower

connand an sai d secon comran
coﬁf@@i”‘%w%%'rH@w%@Y%E'n@eﬁﬁ%%téh5'CEQ%#E§QOdaE%ﬁgned

controlling transmt power according to claim1l,

inabhenehin 5By d thase $1at iIS’DuirBQriQﬁe%ia HANSIE sPA¥8lons,
of the downlink common channel en at | east one of a

compputaliidy ohefistdpdPefcommands transmtted from said
plurality of nobile stations is a TPC command 10

i nsterauicd ipigr @l i nor edseo b Liehet hrdrams te ioer #8mitting
decreases the transmt power of the downlink conmmon
a fchasnhel PGhepmaldndf £sai dhel doatn t ynkf chimmsdn TPCannel and
commands transmitted fromsaid plurality of nobile
a sstxendnEPar eonMRMC@ofmuntbei Astinicinhgdadders eadechhnnel
the transmt power.
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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15 6. A nmethod for controlling transmt power carrying
out a transmt power control over a downlink common
channel used to simultaneously transmt sanme data to
a plurality of nobile stations concurrently with a
transmt power 20 control over downlink dedicated
channel s assigned individudkly to said plurality of
nobil e stations, conprising the steps of: said

of robile stati each transmttin a TPC

pluralit ns
4.c8 m?aﬁrae’%/%sa di @ TGP FRR ! gtéd?%a’%éé“@ﬁ‘h“n%e?%‘”@% #cogrding
base .station throug upl i nk_dedi c d channel; ,
tocalaiBhde SOATOAICBRLIORA I G EPhnert: MR bt 2bthgaid

SRS of PTG (1 eant P00RY o8 £Re dBRAY fNE 1ot

comon 33 channel at a transmt power equal to a
maxi rumtransnmt power in a plurality of transm ssion

5. p@W%ﬁ %%h&gefg@Myd rogﬁqﬂﬁugg @%HE;%$@fEe c%ordlng

ansi pomer contro

to%ﬁ@iﬁqt IQQW§é986%s®%BBE%€néiéGeJE%§QHMJnsmlt

for contr I Ng transmt power according to claim

poW@?r%f1@ﬁéddBWHfﬂﬁkycgﬁﬂE@'&ﬁaﬂﬁglCWﬁene@¥1least one

transmt an ACK signal or a NACK signal for th

ofdngylmmkammxprbfh@m@t t'op gaicd s ast a&ﬂ&mshhr&@@ from
he 10 uplink dedi cated channel or an uplink random

saa@cemur%mamﬁl 0 BnehciA Uebasea stiationideckeases S@blimand
of fset when the ACK signal is received a plurality of

inkitARsc thngecahi vehy reande | nef easkks sardncehifset pwear and
the NACK signal is received

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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15 a plurality of times consecutively. 8 A nethod for
controlling transmt power carrying out transmt
power control over a downlink comon channel wused to
simultaneously transmt sanme data to a plurality 20 of
nobi | e stations concurrentli with a transmt power
control over downlink dedicated channels assigned
individually to said plurality of nobile stations,
conprising the steps of: said plyrality of pobile ,
ch P ARoRS Shdr tPaReT PO $8081TRE CoMftEy fransmit
| i_Gat nnel _and a signal _ indigati,n n,
ool L PR e oGP a B rafidie FoBatieReae O paf usthink
owl.i a (. tation through, an
e AR T T AR e o T uiBE T o b Eha o Rb8ds By ot
£aannet puand sal 3 Q4 { g3 ErADSIF
Sapovver o?u'tﬁg§d§%%??§§n§%gﬁkh e%ﬁgégﬁ%5¢gggé%e rhﬁ@gset'
said TPC conmand and increasing a transmt power of
the downlink common 5 channel by said amount of
7. IMgeeRse nfd Lhert EBRTAL 1 POWR! + x4 ndBRSS 3 1 QBcording

apparatus carrying out a transmt power control over a

to dewalimhks conner changgh qugedi £ 91 iH b FaReeUSI ¥ stations
transmt sane data to a plurality of nobile 10

cachatireiss BORC W eACKY siidhad tom@ns M OWeR &M r 8br the
over downlink dedi cated channel s assi gned

dovwmili mikdoalmmno it oclsanhde 1Ipkor ahiitly befs el 4 €1 6hat heRSigh the
conprising: a reception section that receives a first

up I'PCkcotedhda tfeor therdoswh| ionk sonmmopl dhanneknaltdh aaccess
second TPC command 15 for the downlink dedi cated

chamafhel adough an uplink dedicated channel ;

salid 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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a first control section that controls a transmt
power of the downlink commobn channel based on said
first TPC command; and 20 a second control section
that controls a transmt pomer of the downlink

dedi cat ed channel based on §2 second TPC conmand.
10. Abase station apparatus~carrying out a transmt
power 25 control over a downlink common channel used

chéﬁ Igﬂgfously transmt the sane data to a
ura nobi | e stations concurrently with a

trangg}gd BAWE! s’é:ggg{)‘ﬁl 0 dua?l ¢ t%k d@fibﬁ%trﬁdtf ROWSE of

channel's assigned salrd plurali

th B0Rb {8 194AE IGQNS: caE%’EﬁPEh%'ﬂ"rQelQ H§§@8téﬁ% Segty P@dé&ﬁ‘ﬁand

receives a TPC conmand for the downlink dedicate

anah@ﬂ@eégiﬁ@% arapkink Hrwedi e3t ed chapngh'i i common
first control section that ‘controls a transm t power

ch 8hntehe pdowaliidn ks nidach €at £d thaBRgle BEFSEH 0Rrsd g E%we r.

conmmand; and a second control section that controls
transmt 10 power of the downlink comon channel at a
transmt power equal to a maxinmumtransmt power in a
9. H bread ¢ teyt 0f 1 bnaappiatr a tpowes srofy itthe cdowwal tilensmit power
dedi cated channels after transmt power control or at
coshre Imaxewam t raansdotwndowek webmneon adtidnmalof wed to
~offset. 15 11. Abase station apparatus carrying out a
sinudnsrieopswert reostriol seves da tdowwel & Pk woabdrh yehdmnathile
used to
stations concurrently with a transmit power control over
downlinkdedicatedchannelsassignedindividuallytosaid
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 centrol section that contreols 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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simul taneously transmt sane data to a plurality of
nmobile stations concurrently with a transmt power
control over 20 downlink dedi cated channel s assi gned
individually to said plurality of nobile stations,
conprising: a reception section that receives a TPC
command for a downlink dedPeated channel and a si gna
indicating an anount of increase of a transmt power

1n§eaﬁé ?lebﬂannerggqxizg QH%QQ%Fgfhégcgggﬁgg#gygyﬁtions,

Coﬁ q{g@# a transmt power of the downlink dedicated
anne gased on said TPC command; and 36 a second

ContzE%eé@ﬁtt'lQ:fh g@{t%gﬁri‘?}?ﬁ%sr{et&% \F@QSAnTIPC% ROWEL 8% for

t he downl i nk comon channel by sai anoun
theNCERAREL oh Kt he dd ARSPLY p@ﬁ%nne@BSgﬁ¥ghghn @Hﬂyuﬁfink
of a common

appropriately control transmt power

deghaneddf ehah MBM5S (Mul tinedia Broadcast/Milticast
Service) so as not to becone excessive, a nobile

st atd ofi kst anst £ 1a SERG: gemma: § O&Oﬁ&x%QPQHttxoax?smlt
base station through an uplink DPCHL and a nob

postat icoh Rher alsmlsna GRGE coawand d9snae 1 %anE@HchP said
t he base station through an uplink DPCH2. \When either

TPOnecaimighe; TR@Gacommand for the S-CCPCH transnitted
fromthe nobile station 1 and the TPC conmmand for the
S- CGPGH: ¢ pards mdtttedo Lr sactthieomobh bé sbattionl 2 &S ta a2 £
conmand instructing "Up", the base station increases
pPoweang#i £hgoder ol in hec dowein ok 8 I0CPCHE: and: denseastpower

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



transmt power of the downlink S-CCPCH when both TPC
commands i nstruct "Down".

36

a second control section that increases the transmit
power of the downlink common channel by said amount of

increase of the transmit power.





