-1- JRANSM T PONER CONTROL METHOD AND ,TRANSM T POWNER CONTROL SYSTEM

SUI TABLE TO MOBI LE COVMUNI CATI ONS BACKGROUND OF THE INVENTION 5 1. Field
of the Invention The present invention relates to a transmt power control
nmet hod and system enpl oying a so-called doubl e closed-1oop control, which
Is suitably used in 10 radi o conmuni cati ons lpetween a transnitti ng station
and a receiving station. 2. Description of Related Art Conventionally,

communi cat i ons. PSR PETER Aol ViR b ARG kR eByreor

di scl oses doubl e cl osed- | ggpTedUTARBLEr TO Q@ AlH COMMDRICATIONSM t power of
a transmtting station (either the base station or a nobile term nal)

during radi o comruni cati ons 20 between the base station and the nobile
termnal in a COMA nobile compatgekd@is oY FhHEM NENEIoy cl osed- | oop
control consists of inner-loop™control and outer-roop control. Under

I nner -1 oop coAtrol, the transmt power of the transmtting station is
regul ated so thaty t heighR 68 gdlindent 9o Nt er f erence plus noi se power
Ratio) neasured at the receiving station approaches a target SIR During
this process, data qualit¥h¢fpraaendr inyertian (rEER)'-e@rt%lét ‘Célammltrat a
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receiving station.

2. Description of Related Art
Conventionally, transmit power control

15 techniques have been employed in mobile communications.
For example, International Publication W097/50197
discloses double closed-loop control for regulating the
transmit power of a transmitting station (either the base
station or a mobile terminal) during radio communications

20 between the base station and the mobile terminal in a CDMA
mobile communications system. Double closed-loop control
consists of inner-loop control and outer-loop control.
Under inner-loop control, the transmit power of the
transmitting station is regulated so that the SIR (Signal

25 to Interference plus noise power Ratio) measured at the
receiving station approaches a target SIR. During this
process, data quality (frame error rate (FER) or bit error
rata (BER), for example) of the received information is
monitored at the receiving station, and the target SIR

30 itself is updated so that the received data quality
approaches the target quality (that is, outer-loop
control) .

With this double closed-loop control, transmit
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-2- power control is perfornmed efficiently during continuous data

transm ssion between the transnmitting station and the receiving station,
while the signal quality received at the receiving station is maintained
at a desired level (or 5 the target quali t‘?)‘. However, if discontinuous
transm ssion is perforned between the transmtting station and the
receiving station_(for i in furst g tﬁ transm ssi on,
transmitting contPdr® ’%lcﬁﬁ‘%ng;" prisHiterEetos ’?’r Yt F}Bri:%\Fé?ﬂtllBHaPsdoubl e
cl osed-1oop contr@ita trdhsmisshonbetfneerathéecinliehipgoPt£Lifon and the
illustrating the relation between the _discontinuous data transm ssion and

the target SIR i PRSI ERBFOM WhdEnShe SiBRdr WeAtFBITeqaiveAGRtL, data

transnission fromys @ddignagi stdibrStiat hantLifed @%ehVaddi HALkQBl (or
termnates at tine te, and resunes at tine t9, During the idle period

bet ween data tr anghe s‘fsﬁir@l% JepelBAvi ronnent for radi o wave propagatl on
between the transmtting Shé{vé%'r ar]gf td'i%cBﬁEfﬁ ﬁ%ﬂ%ﬂn?&icﬁx keI y to
I C e

change due to traveling of 20 a nobile term na
transmtting statporfomed hetveeritiengranami oring Sﬁéﬁl@nv«m%rtm@nt aI change

N adio comun caidnng Gekedas. Lo ooxanpl e s 389 AOSL ghange [

mul ti-path conditions be ween ransm ion and the receiving
station. Due to ttearsivdisgéonn @5 tr:@dnsmlmsveg mwpa:@é,t B bandbt)we erobhems

transmi Ui ng ¢ at Lone adDeceesl g Shalion AuLkao L dllgoperi od. the

data receivi ng quaJI |ety a CFat a transm Ssion” i S resumned,

may deteriorate as conpar eﬂlmth gHwwsdahaexamgobs Wihgughaprdblents,tine te, at

whi ch the preVIou I1lustrating the relation between the discontinuous data
transmission and the target SIR in the conventional
transmit power control. In FIG. 1, data transmission from

15 a transmitting station to a receiving station terminates
at time t., and resumes at time ty, During the idle period
between data transmissions, the environment for radio wave
propagation between the transmitting station and the
receiving station is likely to change due to traveling of

20 a mobile terminal (which may be the transmitting station
or the receiving station). Such environmental change in
radio communications includes, for example, fading and
change in multi-path conditions between the transmitting
station and the receiving station. Due to the change in

25 radio wave propagation between the transmitting station
and the receiving station during the idle period, the data
receiving quality at time tg, at which data transmission
is resumed, may deteriorate as compared with the data
receiving quality at time t., at which the previous

30 transmission terminates.

Under this situation, if the target SIR at the

end of the previous transmission (at time te} 1is

maintained until the beginning of the next transmission



30 transmission termnates. Under this situation, if the target SIR at the
end of the previous transmssion (at tine te) is mintained until the

begi nni ng of the next transm ssion -3- (tine t,), that target SIR nay be

much lower than the correct target SIR (indicated by the dashed line in

FIG 1) that should be obtained based on The data receiving quality

expected fromthe current environnent of
i dl e period. For
it takes tine for
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SUMMARY OF THE INVENTION

Therefore, it is an object of the invention to
provide a transmit power control method and system
employing double closed-loop control, which is suitable
for discontinuous transmission and capable of reducing
deterioration of data receiving quality at the beginning
of data transmission.

To achieve the object, in one aspect of the
invention, a transmit power control method used in radio
communications between a transmitting station and a
receiving station is provided. This method employs a so-
called double closed-loop control technique, and target
signal quality is updated so that data quality received at
the receiving station satisfies prescribed target data
quality. When data is transmitted discontinuously, first
target signal quality updated immediately before an idle
period is held, and second target signal quality higher
than the first target signal quality is set when data
transmission resumes immediately after the idle period.
Transmit power of the transmitting station is regulated so

that signal quality at the receiving station satisfies the

radio 5 wave propagation in the
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transm ssion resunes i medi ately after the idle period. Transmt power of
the transmtting station is regulated so that signal quality at the
receiving station satisfies the -4- second target signal quality when the
data transmi ssion resunmes. Wth this nmethod, when data transm ssion has
resuned after the idle period, the transm t4power of the 5 transmitting
station is regulated so that signal quality at the receiving station
approaches a relatively high sjgnal quality. Since data is transmtted
fromthe transmI$GRG &58?’6@%&“‘33- FEEAEFY TR tdRe fat? aHARTISEWER  when
data transm ssi on-diagekesuned, deterioration of data 10 quality inmedi ately
after the idle period can be efficiently prevented. Signal quality can be
expressed by, for exanpl e, With riguis wedhefgnaien sladla sranssigfpion has

interference pl usrﬁé_ﬁ%ieaea?ﬁ’%rtﬂ@tjjdle( glegiod,b%hej StrQH%mH ;BJ»«%‘} be these 15
exanpl es. Data quality can be expresse , tor exanple, frame error
rate (FER), abbittrxanspitiiang $BERON doviagulatsast sgetbét FERIel BERliwy
presence or abse .a.t ] .§SI.0 i frame),
Ut i s mot 11 m ¢ o 30% SePRE axdidn’ MAREAGRL"T, YA IR BOn L e
used as |ong as digniaddial &by t i ndegdetaois coregisptieneg frnnvwesbe t he

original data trans itted. lgﬁ.tra m.til Sstation and . the received
data at the receiVi rrﬁgSRé'? g%ﬁ%né e ns%%oﬁdg%i;archlé’teq'g i gﬁ% e’fquta alnts? lﬁa’f/o‘f)eer
fixed at 25 or némn theaupparsnissibnohas heeaneept dbkertargd oaf of adged

condi ti ane, Slch HETHAY PHTSIAERNY SHEBagi | BH eRUFFORAEAT Bot ween t he
transmtting statéfficiendly herdwagied.ng station.

Signal quality can be expressed by, for example,
a received signal level or a signal to interference plus
noise power ratio (SIR), but is not limited to these

15 examples.

Data quality can be expressed by, for example, a
frame error rate (FER), a bit error rate (BER), moving
average of FER or BER, or presence or absence of error per
data transmission unit (such as frame), but is not limited

20 to these examples. Any type of data quality can be used as
long as it indicates the degree of consistency between the
original data transmitted by the transmitting station and
the received data at the receiving station.

The second target signal quality may be fixed at

25 or near the upper limit of the acceptable range of target
signal quality. Alternatively, it may be adjusted
depending on the conditions, such as the radio-wave
propagation environment between the transmitting station
and the receiving station.

30 In the latter case, the radio-wave propagation
environment changes depending on how long the idle period
continues. In this case, the second target signal quality

is adjusted in response to the length of the idle period.



30 In the latter case, the radi o-wave propagation environnment changes
dependi ng on how long the idle period continues. In this case, the second
target signal quality is adjusted in response to the Iength of the idle
period. -5- For exanple, the second target signal quality is set by adding
a differential quantity corresponding to the~length of the idle period to
the first target signal quality. The target signal quality may be adjusted

5 wi thout recognizing the_ idl eriod.. In this cas seudo, data quality
Uhat is |over thdfT REPPLScriibd e RPY et 'S S1GAaL| VAT SYpisddebd dur i ng

the idle period. sH¥nbakoelffsidialaiqgahnt e dWort@shbbRdirl @oPehkofendgrh
updat ed based on the pseudo data quality. 10 In order to obtain the target

signal quality A &hgceftatResiotir ’éh%pﬂliﬁtndiaﬂfﬁétaqiwﬁlt SRR SEY -
obtaining the data qualityrgs édrdet 5eg Loe cgfalqt?t }nQ? i aigekdq data

quality, the second target signal™ qual |ty IS hout taking the | atest
pseudo data qgbal iwifhprtoresogicdmat thherdlthweatdrd. tIlan‘@rNSsS:la@n,rpsm

tmediately  aft el khgy mﬁnﬁ{ ©ds 480 Mad 348" BYEN- {1 data.g

rom beconmi ng unnecessari [ and to achieve r asona Asm power
control, the secmluayge‘é Brtghmedqdarimg' 2@ iisllsepesiocis Thet thogekceed a
predet er m ned upRg by s It aeker feSer) Ded, TBned ;s 0nl beabh o o

mul ti - channel nications h| S c &on ar get si gnal
quality is set wh:éne gaeadé rdmsnicasilany esurres on at | east one of multiple

channel s undgé 25 situa |o?nﬁmer&e a{PJCa nelg have been ip the idle
period. The cond target Sigrial g 2 PR d o ol 8“8% gher
than the first taboget aecgﬂa&emalmuyeoéppmg ¢hanagforithm for

obtaining the data quality as it is to the generation of

pseudo data quality, the second target signal quality is

set without taking the latest pseudo data quality into

15 account when the data transmission resumes immediately

after the idle period.

In order to prevent the data quality from
becoming unnecessarily high and to achieve reasonable
transmit power control, the second target signal quality

20 1is set so as not to exceed a predetermined upper limit.

The above-described method is applicable to
multi~channel radio communications. In this case, the
second target signal quality is set when data transmission
resumes on at least one of multiple channels under a

25 situation where all the channels have been in the idle
period. The second target signal quality is updated so as
to be higher than the first target signal quality of that
channel.

The target signal quality is updated so that the

30 data quality of each channel satisfies the corresponding
target data quality assigned to that channel.

In another aspect of the invention, a transmit

power control system used for radio communications between



The target signal quality is updated so that the 30 data quality of each
channel satisfies the corresponding target data quality assigned to that
channel . I n another aspect of the invention, a transmt power control
system used for radi o comunications between -6- a transmtti ng station and
a receiving station is provided. This sysf@m conprises a target signal
quality determnation unit for setting target signal quality so that data
quality received at_the 13 gei Vi statiog 5 sati.sfies a prescribed tsr et
data qual i ty. Thé (FPGERLCEI A “AGdaP 299 R IEFTRINAPIoATAMIN He #Eovided-
target signal qualiist ;gysﬁdat@ﬁnprmedl ate@geta_efsqgﬁa@rqdajll&yperl od when data
are transmtted dj scontinuously, and it sets second t%‘ﬂ%rgt signal quality

that is higher tKSFeEREPFF+SR UI’Gtt dPgeteSiigithItaguari $ionate AVaat sy so

transni ssion resw®s dhfgeghatialy rabtbeved N ileerbesiwthg Thatsyst em al so
corrprl ses a control si gnal gener at or t hat generates a transmt power

control signaP b&sddsheshe REGSGELLSHgRTISTyWaltat quabidey -a Theafidahyet powver

control l er that rggubat e§ai§t§ f&trewﬁguorp%ﬁrt Héla@efltxfsacn%akgétng station
based on the control signal 'so that signal quality of the recéivin

station satisfiesignalt a\ﬂgb%tﬁslv@ﬁialteéuchiﬂatsﬂwwemrPId@l DZFrIICHE
DRAWNGS 20 Ot her, ol 8E§ a%@ar#féfaﬁﬁlt@&ﬁi %Vc%ﬂttﬁgﬁéué)f eg &Emﬁé’{é on will

become nore apparent romt oW ng tal l'ed des ption en read in
conj uncti on wi t h seltendateavugtamiiong 1 daaad itgs that muughélretham thestimstes a

Convent i onal S0t r SREHEE SETRtT CRROISY B, REGuo PRtk Sl S of &
radi o communi camm\asllayslpmﬂtlewiuhehidilarmﬁltodpom Etemob 1ed
comprises a control signal generator that generates a
transmit power control signal based on the target signal
quality, and a transmit power controller that regulates
15 the transmit power of the transmitting station based on
the control signal so that signal quality of the receiving

station satisfies the target signal quality.

BRIRF DESCRIPTICON OF THE DRAWINGS

20 Other objects, features, and advantages of the
invention will become more apparent from the following
detalled description when read in conjunction with the
accompanying drawings, in which

FIG. 1 illustrates a relation between data

25 transmission timing and target SIR in the conventional
transmit power control;

FIG. 2 illustrates an example of a radio
communications system to which transmit power control of
the present invention is applied;

30 FIG. 3 is a block diagram illustrating the major
part of the transmitting unit of a radio communication
station shown in FIG. 2, which is involved in transmit

power control;



t he present invention is applied; 30 FIG 3 is a block diagramillustrating
the major part of the transmtting unit of a radio comrunication station
shown in FIG 2, which is involved in transmt power control; -7- FIG 4
is a block diagramillustrating the major part of the receiving unit of the
radi o comuni cation station shown in FIG ~37 which is involved in transmt
power control; 5 FIG 5 illustrates a first exanple of operation flow of

the error rate neasuring upit shown in FIG 4; Fi 6 illustrates a, first
exanpl e of operation fl gw g#&t hJ(Z, Jtsaragg’llogl‘l'«dbaeqr@t‘“rng?lé‘t’%ﬁaﬁﬂgt téﬁo%?ﬂ?’ﬁ

FIG 4, Fig. 7 ipdmstomathe seddivilngexaipl 6f afhd #8al0 cahaidieathehween data
transm ssion timng and target SIR according to an enbodi ment of the
invention; Fig. 8%atixd sheERr ir Fféond . eXbigit dsofingpéved bh tRPshibf t he
target SIR deter pdiald @nepbi,shown in FIG 4; Fig. 9 illustrates a

rel ati on between the 15 counter value N and the difference A(N) between the
counter val uedand target SFES- R Gll@trptestd dilgstacsanphel ok eppratbin

relation  betveen:fat aol tAOSOHSs! 0l HLRGL AL LAEICLRR 1l %6 14,
illustrates a second exanmple of 20 operation ow of the error rate
measuring unit shown in FF&. 4 Rl@strates|lastirstesxample raf opanptionf

operation flow e efm d uni OV 1F! 4,,. FIG
13 illustrates aoékwgftegé%p{:aeﬂoé %gﬁa??%%ﬁ rtt%ggmgg'ﬁ@ at e‘{Jnt rlgnging'ss% ‘on
timng and target SIR, Fl GFig4 7 |ildststaptss & ridlrstti enabeleverh thet a

transnissionlbinigg&g%y%ntgggﬁgeéﬂdgéant%@hgmhégyag qy%kﬁéyand target SIR
according to an embodiment of the invention;

Fig. 8 illustrates a second example of operation
flow of the target SIR determination unit shown in FIG. 4;

Fig. 9 illustrates a relation between the

15 counter value N and the difference A (N) between the
counter value and target SIR;

FIG. 10 illustrates a second example of relation
between data transmission timing and target SIR;

FIG. 11 illustrates a second example of

20 operation flow of the error rate measuring unit shown in
FIG. 4;

FIG. 12 illustrates a third example of operation
flow of the target SIR determination unit shown in FIG. 4;

FIG. 13 illustrates a third example of relation

25 between data transmission timing and target SIR;

FIG. 14 illustrates a relation between data
transmission timing and target SIR in which data quality
measured in the quality measurement period is reflected;

FIG. 15 illustrates a third example of operation

30 flow of the error rate measuring unit shown in FIG. 4;

FIG. 16 illustrates a major part of the

receiving unit taking multiple channels into account to

carry out transmit power control;



measured in the quality neasurenent period is reflected; FIG 15
illustrates a third exanpl e of operation 30 flow of the error rate

measuring unit shown in FIG 4; FIG 16 illustrates a najor part of the
receiving unit taking multiple channels into account to carry out transmt
power control; -8- FIG 17 illustrates a nefor part of the transnitting
unit taking multiple channels into account to carry out transmt power
control; and FIG 18 ill usl%écg eI ation between the 5 5[_1 et SIR and
data transnission conditio Pﬁ?’éatecsnénﬁ‘éﬂgr %’CAIOLE SCRI PTI ON OF

THE PREFERRED EMVBQRhMmbEiddairdel abksn@fmiliapheetranesl £ibedi aBadntoftd he
10 invention will now be described with reference to the attached

drawi ngs. Fig. 2 S3FysPPhteanipidxRAPeE ANtEadpBe communi cations system
to which transmt power cogicol;gofi11bhBerPFas et BYENM ivitiesnappti ed. The
radi o communi cations 15 systemillustrated in FIG 2 is a nobile

comuni cation8 $psgem SRatand Idake grersnissient candifiansd Oﬁem\ak‘élﬁplt%e

nobi | e station 1QQ.3nd;Lhe base station 200. The nobile station 100 and the
base station 200 transmt and receive data (including packets, control 20
signals, and audio signals) in accordance with, for exanple, a CDVA

schenme. The nobi l Ti&ﬂﬁb%é(%]ﬁ%ﬁ tf@ i ! i NT& Teceiving

unit 120, a si gn 140. The base

station has a tr ansm tt| ngl‘ht,mde'tzlw af riétﬁelp\netﬁgruedterm@,lmeﬁtan@f ahsi gnal
processi ng urfbt é%gen:c_@gn ﬁ. alnogrr geéglcnxqb'lé'ﬁl %11%1;? Ogerelﬂ%enggl l'?e station
100 processes an converts: ormatron (suc

attached draw1ngs.

Fig. 2 illustrates an example of a radio
communications system to which transmit power control of
the present invention is applied. The radio communications

15 system illustrated in FIG. 2 is a mobile communications
system that allows data to be transmitted between the
mobile station 100 and the base station 200.
The mobile station 100 and the base station 200
transmit and receive data (including packets, control
20 signals, and audio signals) in accordance with, for
example, a CDMA scheme. The mobile station 100 has a
transmitting unit 110, a receiving unit 120, a signal
processing unit 130, and a user interface 140. The base
station has a transmitting unit 210, a receiving unit 220,
25 and a signal processing unit 230.

The signal processing unit 130 of the mobile
station 100 processes and converts information (such as
audio sound, text, images, etc.) input by the user through
the user interface 140 into a predetermined format. The

30 processed signal is supplied from the signal processing
unit 130 to the transmitting unit 110, in which the signal
is encoded and modulated. The modulated signal is then

transmitted from the transmitting unit 110 to the base



audi,0o sound, text, inmages, etc.) input by the user through the user
interface 140 into a predeterm ned format. The 30 processed signal is
supplied fromthe signal processing wunit 130 to the transmtting unit 110,
in which the signal is encoded and nodul ated. The nodul ated signal is then
transmtted fromthe transmtting unit 110°¥0 the base -9- station 200. The
receiving unit 220 of the base station 200 receives the nodul ated signal
fromthe nobile station. The receiving unit 220 denodul ates and decodes
the received 5 siSR&LONTAYY signal processing unit 230 converts the signal

supplied fromthe recei Vi nfhdileced¢dnd NiPL 22 23PBEORKE Hate KREERSN SRS tO
be capable of propagating in the network. _The signal is transmtted from

the signal procedSFR§VEnI E1e MBGULBteResIEAH AZOMNENE Mfidgl StaFiqhe The
destination 10 t?e@bﬁ!?ﬁgvdr?itt 9 oNELME 2 YR BnRCEEE LY t:‘ﬁ'egPé«l:éivécre
signal processing unit 230 of the base station 200 processes signals
recei ved frondt héigeahorkhe rtignalppreleessinichaditor tconvieatsptloe esiomagl

signal is suppli : i tL] i 0 and, subj i
encodi ng and md%ﬂg?%ﬁ&%&g@%ﬁhk%%ﬂvﬂg télﬁéljc izéét ranssr#t ?§g£§€%lrﬁoctehe
transmtting unitfo2h8ttso ashaonbbi tapatlat iadh ptopagdtieny doeithe ngetwrank . 120 of

the nobile stati 1 cel h ted, sign fr t he. base .station
200, 20 and appﬁ‘ﬁgsgg%%%failngg\{%%agragﬁreg%Egt%fno%h?og%gﬂ%alr é’%?ﬁ% B gur?é%. The
si gnal processi ng3antcd 189 tmomieatsng heermdeaddddr atite diestdobaied si gnal

i_rmaouggrappr H%%ngﬁ%fptvjﬂs%ggs{l%gw?ﬁ?treat ed by the user interface 140.
pro ormati on (such as audi o 25 sound,
text, e-mail, images) to tWieniseteivhey teidyalst t thy siyral2pPooéss ey base
station unit 230 of the base station 200 processes signals
received from the network into a predetermined format. The
processed signal is supplied to the transmitting unit 210
15 and subjected to encoding and modulation. The modulated
signal is transmitted from the transmitting unit 210 to
the mobile station 100.
The receiving unit 120 of the mobile station 100
receives the modulated signal from the base station 200,
20 and applies decoding and demodulation to the received
signal. The signal processing unit 130 converts the
decoded and demodulated signal into an appropriate format
SO0 as to be treated by the user interface 140. The user
interface 140 provides the information (such as audio
25 sound, text, e-mail, images) to the user.
The transmitting unit 210 of the base station
200 carries out down-link transmit power control based on
the transmit power control bit (indicating power up or
power down) received from the mobile station 100.
30 Similarly, the transmitting unit 110 of the mobile station
100 carries out up-link transmit power control based on

the transmit power control bit received from the base

station 200.



200 carries out down-link transmt power control based on the transmt
power control bit (indicating power up or power down) received fromthe
nobile station 100. 30 Simlarly, the transmtting unit 110 of the nobile
station 100 carries out up-link transmt power control based on the
transmt power control bit received fromthéYBase station 200. -10- FIG 3
illustrates an exanple of the structure of the transmtting unit 210 of the
base station 200, which ¢ erat wi.th the receiving unjt 120 of the
nobile station 100 to congggt u?eﬁ;h{srt&%ﬁﬁarbo?/?éarmp&&nf’?oi:h%y% THAEUER The
transmtting unitoRithd RebHsesteinfdind tt RAOSHE tiRy bdtéd, static 200, det ecting
encoder 212, an error. correcting encoder 213, and a transmt_power

control ler 214. WS FRPPERAIFAMVITE tHepEetrbndid tPdd {80 tHe WesPPRELS on

(mobile station 18Qtich h0PUto fésHBHitatel ANEtaidmiGe sy déhtrdlt s930eh Fl G
2) to the error detecting encoder 212. The error detecting encoder 212

encodes the d&t a The fgFarFpittEhaniliE 2GRCineledes radiaddansyarsidier 2dds a

parity bit for effqu det aetioPidd SRR 8B, AN RULPULSrdd; gsignal to
the error correcting encoder 213.” The error correcting 15 encodér 213

encodes each frangnadideir d1parang ditranswérveewer comtraéler rdrd.det ecting
encoder 212. The 238,045 3ASH I & Qt%.lbngPéﬁérﬁscéeE&iggnEl?éjedjestQ%Ei&fx each

frame supplied fromthe error correcting encoder and transmts the
modul at ed si gnal . (midid 120 stethemi 100 ovsr iopat riddmerthel 4igealinweseshéng

transmt powgh GOty Glygbi j\ch i e : i ti 100,
fromthe re\(l:vgiovi ng u%]?thég?.e}z;v{sﬂ)wrﬁﬂ s%lg gg%%?%e%ééggpgw&@%eg 't%trlghs%ﬂ?.
power controll er €irbr egtibating téreddean8i?t enguilgsr the dawa rneding,t fansmitter

211 based on the LLARST1 cAE P/ SRULAALnE) tendeR)  CXRHP! £ pdsl o} "B
for error detection to each frame, and outputs this signal
to the error correcting encoder 213, The error correcting

15 encoder 213 encodes each frame with a parity bit received
from the error detecting encoder 212.

The radio transmitter 211 modulates the encoded
data of each frame supplied from the error correcting
encoder 213, and transmits the modulated signal. The

20 transmit power controller 214 acquires the transmit power
control bit, which is generated by the mobile station 100,
from the receiving unit 220, as will be explained below.
The transmit power controller 214 regulates the transmit
power of the radio transmitter 211 based on the transmit

25 power control bit. For example, if the transmit power
control bit represents power up, the transmit power of the
radio transmitter 211 is increased by a predetermined
quantity (dB). If the transmit power control bit
represents power down, then the transmit power is reduced

30 by a predetermined quantity (dB).

FIG. 4 illustrates an example of the structure
of the receiving unit 120 of the mobile station 100. The

receiving unit 120 includes a radio receiver 121, an error



control bit represents power up, the transmt power of the radio
transmtter 211 is increased by a predetermned quantity (dB). If the
transmt power control bit represents power down, then the transmt power
is reduced 30 by a predetermned quantity (dB). FIG 4 illustrates an
exanpl e of the structure of the receiving™ &hrt 120 of the nobile station
100. The receiving unit 120 includes a radio receiver 121, an error -11-

correcting decoder/error detector /1 an error rate nmeasuring unit 123, a
target SIR det er AATEEFSANGNReCodnr/ e TR HREQREATIMERg &RiQEEPS5I25R S| R

conparator 126, apfhsarihgaasit 1OV 6086 B1lidetdehendt i3 L@RtUDRy 127
The 5 radi o receiver 121 receives and denodul ates a signal transmtted

fromthe base sta@n SAR2UDB2SERNDIBdcédSa PasHR IsanBasrERtall26ThanBage band

signal is suppli&edahQmiRep&hdPco@onesit r@ef&%&%'&ééﬁfﬁlﬁ%eﬁt@ﬁe 122. The
error correcting decoder/error detector 122 decodes the error

correcting co8e Giadtlﬁerﬁagwmrﬂcﬁlslrg!ﬁallv% and [fempdyhdtes am@laéﬁbct s

whet her there is 0. h g Si }ggg
The decodi ng resu‘%{gnlgéagé?%uﬁﬂ rom Fﬁegrg%aeglvcﬁggogm ?&i%} tot e SI gnal
processing unit 3@ gdgrakl Ghejbasasbandi cegred bys shep hredowo" dheaeotdput "

15 in FIG 4. The error.correct rLg/decod éerror te tor 122 al so out puts

orrecti de o r
an error det ectlocn FESGHTYi R ﬁ rB for e3P error for each

frame, as well a&:mbpﬂthgn@eccai‘en/@lreopedemi:ﬂﬂt e<212| d@c@:legi’lalhel edr@ﬁtl ng
whet her it e_peri ch |nf mat | og dat a, an gnal

is not trans?rpttecc?rr?ﬁ l@?r%‘? t%aéﬁ??rﬁa SEIP3Y LRANS P 58S ¢ rarre
error rate (FER) dnalsedtents hﬁqeaﬂre(rr tdetecid an reegult costyipledednf tlagn t he
error correcting ecoder/error tector 122 The franme errqr. rate (FER)
represents the qJ%PWFyUB ng a CRC technique. The decoding result is ocutput
from the receiving unit 120 to the signal processing unit
130 (see FIG. 2), as indicated by the arrow “data output”
15 in FIG. 4. The error correcting decoder/error detector 122
also outputs an error detection result indicating presence
or absence of error for each frame, as well as outputting
an idle period detection signal indicating whether it is
in an idle period in which information (data and signal)
20 is not transmitted.

The error rate measuring unit 123 calculates a
frame error rate (FER) based on the error detection result
supplied from the error correcting decoder/error detector
122. The frame error rate (FER) represents the quality of

25 the information decoded from the received signal
(unobstructed or undelayed wave).

The SIR measuring unit 125 computes an SIR
(signal to interference plus noise power ratio) from the
received signal supplied from the radio receiver 121. The

30 computation cycle for SIR is shorter than the data frame
cycle. The target SIR determination unit 124 determines a

target SIR so that the data quality (FER) of the received

information obtained by the erxrror rate measuring unit 123



25 the informati on decoded fromthe received signal (unobstructed or
undel ayed wave). The SIR neasuring unit 125 conputes an SIR (signal to
interference plus noise power ratio) fromthe received signal supplied
fromthe radio receiver 121. The 30 conmputation cycle for SIRis shorter
than the data frame cycle. The target SIR 4éfermination unit 124
determines a target SIR so that the data quality (FER) of the received

i nformati on obtai ned by the_error rate peasurj upj t 23 -12- approaches
the target data cﬁ?ﬁmﬁﬁhe?rh@h%lettaéﬁgr‘ﬁtnaﬂ:%n ?)lr%g’esgh%f a§F‘%QW| Il be

expl ai ned in nor grdriedisl ofbeheyet F1R SLRL Wpﬂb@heézﬁl Gwﬁéaaé@aibe
received SIR, which is supgl ied fromthe SIR neasuri ng unit 125, with 5
u

the target SIR AW .| The SHR i SARPREBHRPE hi2k HYORTSF REnQigtasiedvRdt SBR uni t

124, and out put s JhehCeaPahpSLIkd Ef%}nt the T&MER HdaRUL: R Jrﬁec %'28 cQipar at or
126 is connected to the input to the transmt power control bit

det er mi nat i ondunithel Xrraqki %%déthéﬂﬁl hassypreligg deomfthedargett BARsHi t
power control bit e%%ﬁ&ngelm%rﬁm@w SR ' Situtes £ﬁet{&nga%%bxe£'e§h% I's

smal l er than the targef SIR the recéived signal |eve | ow, and
therefore, the transmt p&herowamtr of bhe $$ seppapatoy aldge i6" 1", for

exanple) for incleasingytps %rf]eg'lt%?rﬂée \éﬁ:? %%n%ﬁ?tgléé\}gé’(f Randyo! ?ié‘e 15

received SIR is greater than rec signal Tevel is
hi gh, and t her ef gletermhpatiamsmitt péierwhidntdedleriines stheetvatloeaof athee

("0", for ex I reducin he,tr m t The transmt
control Dbi t%ggn?rr&nga‘lt S? e cc’g)nt‘-'rgll %fgs%aest ed? réli’ on it T2 7" goj%
supplied to the trfandel récagvedisiRl16, smalldr tthen the aresrgetts STRe thansmi t

power control bit_to.the base tation 2 0. Th anspitting unit 210 of

t he base station rec«?&uﬁét 3%9?"’?‘1];1[‘3"3 shft %va\@n%b%té g%re[ hltg !reﬁﬁg?ﬁutt power
power control bit is set to a value (“*1”, for example) for
increasing the transmit power. On the other hand, if the

15 received SIR is greater than the target SIR, the received
signal level is high, and therefore, the transmit power
control bit is set to a value (“07, for example) for
reducing the transmit power. The transmit power control
bit generated by the control bit determination unit 127 is

20 supplied to the transmitting unit 110, which then
transmits the transmit power control bit to the base
station 200. The transmitting unit 210 of the base station
regulates the transmit power based on this transmit power
control bit, as has been described above.

25 FIG. 5 is a flowchart of calculation of a frame
error rate (FER) carried out by the error rate measuring
unit 123. In operation, the error rate measuring unit 123
determines whether or not the current time belongs to an
idle period based on an idle period detection signal (S1).

30 If it is not in the idle period (NO in S1), then it is
determined in step S2 if there is an error detection
result input from the error correcting decoder/error

detector 122. If there is no detection result (NO in S2),



control hit, as has been described above. 25 FIG 5 is a flowhart of
calculation of a frane error rate (FER) carried out by the error rate
measuring unit 123. In operation, the error rate neasuring unit 123
determ nes whether or not the current tinme belongs to an idle period based
on an idle period detection signal (Si). 301Bf it is not in the idle period
(NOin Si), then it is determned in step S2 if there is an error
detection result input fromthe errqr correcting decoder/error detector

122. If there is Wf GHOE FRRS MRARUTIPACIPHE 323 2Wa3Tstde LB rate

neasuring unit 123 audibh 28s€l¥ GmpudCEeshi Gk r8s8kt chpRlitifdgom the error
correcting decoder/error detector 122. If there is an error detection

result (YES in sHecadeddereoF sief@cdon Add. i It dhearr 6F #8 Srreendarfetiqss).
The determ nat | Onrés%lctaf_(%%?dix?ﬁﬁ)byrthfeﬁr it ejgsa'gélt%mgﬂgﬁk f‘%ﬂbferwﬁ &

result is negative (CRC= ch means that an error has been detected.
If there is an eqrRiEES(53) SPhe deseroimitdion ner eaenied tdug hunbEer of

error frames by + , i t-he.pu ; egel ved
frame is incr erren%xe%é&)?%?ﬂ%g%qé gif t%ﬁgeg%%eqr%s lg‘né,g lﬁr?&%%lje‘%eqlkgéﬁlg&e’rror
(CRC=CK) cont ai neghiah meenertlat adeteecbroms dsent déhlerted SIf, thhea mly t he
nunber of received framegy)if:§ in mer%ed 4}8 det erm ne

T Th s »
the nunber of recelved 1 fi uengz)ear ngg%’Pée’tﬁﬁ' ﬁc@(? Hﬁ%%'? ?d%IG)

F afres Nds T eat
If the nunber ofermueifvedes riayred NS4) noand eeclvhed bhee finedetthenhuacemunber

VES in 5o tRD  SOIESHANEY A Oapaner ot GRS o S 5 rld. Tt hi's
20 manner, duringaiat,aifr ahere Sid o kerveeCRAKpasensdbiddrin 2RO ancbi he
robi e station 100 CUhaLl S (B 30 L8 © ol Lo oS Sulsst he error
received frames is incremented (S5).
Then, it is determined if the number of received
15 frames has reached a predetermined number (S6). If the
number of received frames has not reached the
predetermined number (NO in S6), it is confirmed if the
data are being transmitted (S8), and if YES in S8, the
above-described steps S1 through S6 are repeated. In this
20 manner, during data transmission between the base station
200 and the mobile station 100 (that is, not in an idle
period), every time the error detection result indicating
the presence of error is input (YES in S$2 and S3), both
counters for the number of error frames and for the number
25 of received frames are incremented (S4 and S5). If the
error detection result indicates no error contained in the
frame (NO in S3), only the counter for the number of
received signal is incremented (S5).
If the number of received frames has reached the
30 predetermined number (YES in S6) after repeating steps Sl-
S6 and S8, a frame error rate (FER=ratio of the number of
error frames to the number of received frames) 1is

calculated from the currently obtained received frames and



the presence of error is input (YES in S2 and S3), both counters for the
nunber of error frames and for the nunmber 25 of received franes are
increnented (S4 and S5). If the error detection result indicates no error
contained in the franme (NOin S3), only the counter for the nunber of
received signal is incremented (S5). If the ldtunber of received franes has
reached the 30 predeterm ned nunber (YES in 86) after repeatlng steps Sl-
S6 and S8, a fraqg}error error frames to

e (F ratio of t er
the nunber of rec e\/@JrPFaﬁ’é@S‘eﬁ E(Réél CE]P%t‘"&MiﬁGFFF EF%U“rSr HPYEobTAR ned
received franmes agft ekdort Per&MmicAsulriageeniSA23, TREdCEhE Wraoed fERR | S

output from the error rate neasuring un|t 123, and the error frane
counter and the reEIteEdaPHabke dReeiEpd af e soUNESY) arngresedndSak- Bt a are

bei ng transm ttedlérf(?owst Rethast HaahiyobranPQde@ Ebem MR I st gkaeﬂar&kOO (NO

in Si), the above- described operation process is executed repeated|
Every tine tBe mifhée @her%@%étﬁﬁaﬁ@ Hs (NOadRe8lt hetheppdgeeer mi ned

nurmber, the errordés%‘r@.bgﬁaé%%fa{&o‘ﬁnghé@% l(yte%téﬁﬁom&%a%dqé per

indicatlngthe quality of information restore e rec i gnal
(unobstruct ed wavide ‘I!he puraioRit erfmrnedlmmtfeq@ﬁeshael eeadedabed on t he

target data gual i RNl and], LI SAIGRt A BUBLLLIC A A Lo e

target FER) I'S expec error fTrane -appears every
hundred (100) reomtspedts dnafe® aor anpaeamé\womdndnglay;ng htelrlqchadéwymfled

nunber is Sﬁb ngrg)e h ndred 10%%Eit great er Vr| ng. t above-descri bed
operati on, an émage? ?5% ﬁbengleceé F %[ l'}'E‘?Lomthe error
correcting 20 deﬂmﬂbskeﬁcﬁéddaveaotor 122 to the error rate neasuring unit
123 (YES in S1), the error frf%?% %Q%Eﬂe Aber is selected based on
the target data quality. For example, if the target
quality (that is, the target FER) is 1072, it is expected
15 that an error frame appears every hundred (100) received
frames or more. Accordingly, the predetermined number is
set to one hundred (100} or greater.
During the above-described operation, if an idle
period detection signal is input from the error correcting
20 decoder/error detector 122 to the error rate measuring
unit 123 (YES in S1), the error frame counter and the
received frame counter are reset (S9). The idle pericd
detection signal indicates that it is currently in an idle
period in which there are no substantial data being
25 transmitted or received. The counters are reset in the
idle period in order to prevent an FER from being
calculated from the remaining counter values when the data
transmission is resumed after the idle period. By
resetting the counters, a correct FER (data quality) of
30 the received information can be obtained based on the
current enviromment at the time data transmission is
resumed, even if the radio-wave propagation environment

has changed during the idle period.



received frame counter are reset (S9). The idle period detection signal
indicates that it is currently in an idle period in which there are no
substantial data being 25 transmtted or received. The counters are reset
inthe idle period in order to prevent an FER from being calculated from
the remaini ng counter val ues when the data lfFansnission is resuned after
the idle period. By resetting the counters, a correct FER (data quality)
of 30 the received infornmg %gn can be ob%ained based on the curreng

environnent at the time data® tIR5TEHe8i Bh T SFE8anEate RAFUrANghRnit
radi o-wave propagat3l @RoRAVif FTENG tBafi cavdetedUthddniinidheiperi od.
-15- The operation of the error rate nmeasuring unit 123 shown in FIG 5
terninates when tRFEEVESATERE RAS0FTabePNEI taRE! Fhscmhity Stazdon b tife
nobi | e station 1QQ,dyS (NBVER YO in S8). 5 FIG 6 illustrates an operation
flow of the target SIR determnation unit 124. The target SIR

determ nationdunit 124 resBiG. thdlilyperatey am operati®) flowiof thad sets

the target SIR (%a@%&t ?6§g§aiﬂélinfihglti¥§|&%t (13%2) Thghf'él’getth%éharget SI R

determ nation unit _ det erm nes based on the'idl e period detection
signal whet her idetegmipnakicn dirdtpéeft otlegeig)the| idie flaohde zaran(O0lidl e

eriod (which ne ha a i tr 1 L he.tar SIR
geterm' Elati on un?{ﬁ%gﬁf 5?%?%1%?&%& égﬁgﬁggﬁ\%&sﬁgrﬁm%ﬁqﬁgﬁ é}lﬁﬁéggﬁi\gae%eet to
"1" 15 (S14). |f ¢t33&)i.dleeh] aghe $argstt SIR diedefrmagaiordwmmigg 12he data

transm ssi on, pet ; e ati 200, and _t.h iJ.e_s i 100 (NO
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whi ch is output fuherheheitriorinr aheidkbaseringl USLE) 12I¥ everiy poediat emm ned

20 nunber of recejyed frates (NQT R S19)

that the data are being
transmitted), the target SIR determination unit 124
further determines whether the idle flag is set to “1”

15 (S14). If the idle flag is reset (idle flag=0) during the
data transmission between the base station 200 and the
mobile station 100 (NO in S13 and S14), the target SIR
determination unit 124 awaits an FER, which is output from
the error rate measuring unit 123 every predetermined

20 number of received frames (NO in S15).

If an FER is input from the error rate measuring
unit 123 (YES in S15), the input FER is compared with the
target FER (FERt) indicating the target data quality (S16).
Based on the comparison result, it is determined whethex

25 the input FER is within the rage of plus or minus « of
the target FER (FERtZ «) (S17). If the input FER is
within the range FERtEX @ (YES in S17), the currently
updated target SIR (SIRt) is maintained (SIRt=SIRt) (S18).
On the other hand, the input FER is not within the range

30 FERt*a (NO in S17), it is further determined if the
input FER exceeds the upper limit (FERt+ a) of the

acceptable target error rate (S19).

If the input FER exceeds the upper limit (FERt+



If an FER is input fromthe error rate neasuring unit 123 (YES in S15),
the input FER is conpared with the target FER (FERt) indicating the target
data quality (S16). Based on the conparison result, it is determ ned

whet her 25 the input FER is within the rage of plus or mnus a of the
target FER (FERt a) (S17). If the input FER%S within the range FERt a
(YES in Si?), the currently updated target SIR (SIRt) is maintained
(SIRt=SIRt) (S18). r}teother the input FER is_not within the range
30 FERt a (NO in %l o? the %CFBF?‘HQ? PRI FPREDT i Fathe YEPnpBt SRR &R€eeds

the upper linit (RERtdqua)iwef dfh&heaeée@i@ebi drifakgeticd Idves abe (&l . | f
the i nput FER exceeds the u t (FERf + - 16- % of the acce table
target error rat EQrget qf“ﬁ 1tyat3PfRerefost . (e racert

i nformation does @aktf eeghméﬂa;%sbareﬁt Aciat(%lﬁ‘daéiﬁﬁ/-i- Aaﬂd tnh%rt@{;% t&&e c

target SIR (SIRt is increased by A 1) in step
t he ot her handg, et Héh?ﬁﬂlﬁnq:ERfd*éB@ %Rﬁu'fef&?eél@e? h‘@t l?@‘ﬁ@ledﬁl Tﬁlil% ( FERt +

a) of the accept %tﬁ#;‘ért pLEEl GERA B3l or (RO 1831, %%E%«I ‘%fr&%?r rate

determned if th owthe
acceptabl e tar get(NOellﬂoﬂ?)aft elt( szlfurﬂ#elt wteﬁemmrxeqtat ihepdnput tFRR liswer 10

Mt (FER &) glablecAeceniabl et o Getneld pr of A6, CUESEcL SAlcckie data

quality of the recérve |on get
therefore, the t&rger &1R ((SgllRt) Ifstm@am&eﬂEBylmquﬂtﬁSI RowerA 2) in

step S22. he ,i.nput not kel ow th wer_ limt FERt ) of
the accept ab?‘[z tér 39% élFE}TE% t% i%%ﬁ%ﬁ%’?etﬁ'ﬁrsge?eteéf Rt nt (ngsult i's
i nconsi stent withnt Bal)f otrl"eagdamg d’eabi‘qs'r et ithes rédel vad Sh'foamdtﬁﬂxg)

l?g:)efsige, the 9:% cﬁgél%eu%%&ggg &'@ f%y,SIaﬁdl %hg.?efgrael n%gxe §argetSI£KR) in

(SIRt) is decreased by A2 (SIRt=SIRt-A2) in step S22.
If the input FER is not below the lower limit

15 (FERt-a) of the acceptable target error rate (NO in S21),
this determination result is inconsistent with the
foregoing determinations (NO in S17 and S19). Therefore,
the currently updated target SIR is maintained (SIRt=SIRt)
in step §18.

20 In this manner, a new target SIR is determined
every time an FER is input from the error rate measuring
unit 123, based on the relative relation between the input
FER and the target frame error rate (FERt). Consequently,
during the period in which data are transmitted from the

25 base station 200 to the mobile station 100 (i.e., the
period except for idle periods, as illustrated in FIG. 7),
the target SIR is increased by Al if the data quality
obtained from the received information is lower than the
target quality (that is, if the input FER exceeds the

30 upper limit of the acceptable range of the target error
rate). If the obtained data quality is higher than the
target quality (that is, if the input FER is below the

lower limit of the acceptable range of the target error



20 In this manner, a new target SIRis determned every tinme an FERis
input fromthe error rate neasuring wunit 123, based on the relative

rel ati on between the input FER and the target frame error rate (FERt).
Consequently, during the period in which data are transmtted fromthe 25
base station 200 to the nobile station 1000¥{Te., the period except for
idle periods, as illustrated in FIG 7), +the target SIRis increased by 01
if the data quality obtained fromthe received information is |ower than

the target qual F@Fe]thehe target SEB inpRcr=rReExbEclL t AE Boe Wi@inredni t

of the acceptabl @atang@aPity e tsamgehr 8fd Gthe KAEBLt dlalite qbhatned data
quality is higher than the target quality (that is, if the input FERis

bel ow the |ower thenippet ESR iscwdphiabl the angepshbideranmeydt aeofothe17-
rate), the target3hEri SrASCHRALSd bYe Aéurfx‘é‘ntthtaﬁ_ragﬁ %fl%%s_ ﬂé&ﬁtﬂﬂ?eld.t y Is

simlar to the targét quality (that is, I the tnput FERis wthin the
acceptabl e raPge a of theRequafdndethertarged) SIRhso cthaterrhet megaurSiR i s

maintai ned. 5 RegUal Lo 11 J08knSL R0 dhak! §8a1PAS UL dhe il g iual 1 LY

approaches the target "quality s the outer op Determ ning the
transnmt power céeppotontiol sPetieaminhery SR diranhwit quwiered¢ostymhlbit

approaches the iargel: SR ierd e LADCL.AQRLQRLED] A MLLALDL S, doubl e 10

cl osed-1 oop control ansmt power o ansmtting station (e.g.,
the transmtting tamget o$IR hiss thasénseéntlianp dontebli cWiit [thisedohlaleed so

Lpat Lhe 9aCsy QUaLLL: Olod e tLe! TBL) QL LSRSLVER &L dheceiing
unit Al for increashsgitting argetiobl Renpy, the eguasmitciony dhites®nthe rom
the unit 02 for deoreasl fbnt S LREOSetf} (26h000% Ao 483! Bhe 0L A2 T8
quality of the information received at the receiving
station (e.g., the mobile station) approaches the target
15 quality.
The unit Al for increasing the target SIR may
be equal to or different from the unit A2 for decreasing
the target SIR. Setting A1l greater than A2 is preferable
when the received data quality is lower than the target
20 quality because transmit power control is carried out so
that the received data can promptly converge to the target
quality.
The foregoing operation is directed to the
process during data transmission between the base station
25 200 and the mobile station 100. Then, if the data
transmission from the base station 200 to the mobile
station 100 pauses and an idle period ensues, the target
SIR determination unit 124 determines in step S13 that it
is in an idle period based on an idle period detection
30 signal (YES in S13). In this case, the process proceeds to
step S14 to determine whether the idle flag is set to “1”.
If the idle flag is not set (NO in S24), the idle flag is
set to “1” (S25). The confirmation whether the idle flag



when the received data quality is lower than the target 20 quality because
transmt power control is carried out so that the received data can
pronptly converge to the target quality. The foregoing operation is
directed to the process during data transn1SS|on bet ween the base station
25 200 and the nobile station 100. Then, ifl8he data transmission fromthe
base station 200 to the nobile station 100 pauses and an idle period

ensues, the target R_dejefmni natl on_unit 124 rmnes in,step S13 that
TS i an | & SpBRE ol ek i HASFH dier SRt B G BO S el ( VES
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at "1", as has been set at egl nni ng
and tee) : Accondl,ngtytlmétetsdaret ms;n@thloun !LBSEJIQ i7n sthp Slatte iafditbat es

t hat the |d|f flq Sfi?% JE% %ét%ﬁgd'an%ﬁg}}) ageﬁé eenc%gge#h&epr ocess

proceeds to s ar get 0 a pre érm ned val e
SIRto  (SITt SI Ttbe)glnf[hmgt oif hehel dbdefpargiods (leeetl &1 t.0"ar(dSZL)..

Subsequently, thic?:or fng Y, fH’ Oggge%gna r:|.eonr ?: g.rl.t?dinasstep S14

indicates that the idle flag is set to “1” (YES in S14).
In this case, the process proceeds to step S$S26, and the

15 target SIR is set to a predetermined vale SIRto
(SITt=SITto). Then, the idle flag is reset to “0” (S27).
Subsequently, the steps S13 through S22 are repeated as
long as data are transmitted from the base station 200 to
the mobile station 100 to determine an appropriate target

20 SIR based on the relative relation between the measured
FER and the target frame error rate (FERt).

FIG. 7 illustrates a first example of a relation
between target SIR and data transmission state. In the
example shown in FIG. 7, the target SIRto set at ts and

25 tg (i.e., at the beginning of the data transmission period
immediately after the idle period) is chosen so as to be
at or near the upper limit of the acceptable range of the
target SIR. Consequently, transmit power is regulated so
that the measured SIR of the received signal approaches

30 the relatively high target SIRto in a certain period
beginning from ts; and ts2. As a result, the data quality
cbtained at the mobile station 100 can be maintained high

(which means that the frame error rate of the received



|l ong as data are transmtted fromthe base station 200 to the nobile
station 100 to determ ne an appropriate target 20 SIR based on the relative
rel ati on between the nmeasured FER and the target frane error rate (FER).
FIG 7 illustrates a first exanple of a relation between target SIR and
data transnission state. In the exanple shbWh in FIG 7, the target SIRo
set at tsl and 25 ts2 (i.e., at the beginning of the data transm ssion
period inmediately after the idle period) is chosen so as to be at or

near the upper |iSHonasds 1% HeriidedpedpfBatbnGyens 1f e tRgervarR

Consequent |y, tr piephliaPO¥¥eler A rogfidhatiess ShanyBat dbhehdeasuiade Sh&2dd .t he
recei ved signal approaches 30 the relatively high target SIRRo in a certain

period beginning from ts1OhMPurss, AIREC rseSupt, thadinaigdart 154 obt ai ned
at the nobile st @ita:ct‘antéglgsrﬁ?éﬁil%?x mRi AL Al Ned HRlgko éw'%e'fegrﬂrxﬁa:r’%;@t itee

frame error rate of the received -19- signal is maintained even if
the radi o-wave piepagayioh @devieceaptaklaaangganfectheldidirggtt AERI Hax peri od.

O course, SIRO t Lnoj e f : t L.SS] { S nhot
limted to the uﬁ%%p?%m%lepo%%%tg%gg%(?cﬁ%ﬁﬁﬁtg%?%egégc%?%taajﬁ?gtﬂre:mge of
the target SIR FergexaSiR ejpdatpdedet tyindmibdegUahich yisratr rbeado@df o t he

target SIR updated AhoteloAndhee LulLeNdSuabet 6 e Qhe bS] QUS|

data transm ssi on perrod, Or e beginning of e perro
data transm ssi ortheesdirespartiddd1whlnatite tdeta knatdmisCage restreesipdated

oo rmy besal Lo X BNeL e e aperaial €skelgel, H.xaeetd [ om
200 and the nobi lewetatham tHO agpepepdiage aargbheSHR tamgiccand Fowewvdre, t he
newly set SIRto can _copverge 15 nuch rapidly to the appropriate target SIR
fol | owing st eps CAFSSThy GG 8235 REORHHAIAFHASRY HOTHE ORVERTT J
base station 200 and the mobile station 100 depending on
the situation. However, the newly set SIRto can converge
15 much rapidly to the appropriate target SIR, following
steps S13 through S22, as compared with the conventional
technique for resuming regulation of the target SIR from
the latest target SIR obtained at the end of the previous
data transmission period (or the beginning of the idle
20 pericd).
The operation for setting the target SIR (S13-
S27 is carried out repeatedly depending on the situation
as long as communications continues between the mobile
station 100 and the base station 200 (YES in S23). When
25 communications between the mobile station 100 and the base
station 200 terminates (NO in S23), the process also
terminates.
FIG. 8 illustrates a second example of operation
flow carried out by the target SIR determination unit 124.
30 In this example, the level of SIRto updated at the
beginning of the data transmission immediately after the
idle period is adjusted in accordance with the length of

the idle period. In FIG. 8, the same numerical symbols



technique for resum ng regulation of the target SIR from the |atest target
SIR obtained at the end of the previous data transm ssion period (or the
begi nning of the idle 20 period). The operation for setting the target SIR
(S13- S27 is carried out repeatedly depending on the situation as |long as
communi cati ons continues between the nobil220station 100 and the base
station 200 (YES in S23). Wen 25 comruni cati ons between the nobile station

100 and the base _stati OB 200 term nates (NO in S23 t he process al so
terninates. FI G SSTOTPUERP a1 X StEREOAT HIRSFISEOBP Hpdikiidn flow carried

out by the target SIR deteff Qi olNi thd Zbuntd® LALLM 1@X8EB! €0 Hrie
| evel of SIRto updated_at the beginning of the data transni ssion

i medi atel y af t erindffdali gpEugerd” dNrg) addistde tardetotdardSERM t s tEr?Et

length of the idle dper mﬂtlAP vFallﬁe 8g3 %oﬁ%ri%)numﬁ Caéhesxm?%
denote the sane st eps as t hose shown Iin FIG . In operatl on e count er

val ue N is seb tslatggminatiom|unidl &84"@@126(1[@@)95 hasged han ttélﬁgedlSILFeI(JSld?t)
Is set to the inid %ﬁ éﬁ'é‘ {33 kn@RfHe 512 -1 sTAGNant NG1d Y PeaabgoISiy) .
it T al'e et &6t on*

det erm nati on un ete nes based on the i peri-o
si gnal whet her i thdts irnaanidk# @qxepdodtl(ﬁlii)s Ilfc moin |&n daai dl e peri od

(that is, it is|i a%sgil%glo p%r}%.@d %2) %Q%n d wﬁegﬁélerﬁ?xened

whet her the counter va Re“totnter va is 10
zero in the data douatemni sslwn I\pam aelr@N(SEm SI$ ahd dxfiter v8B2¢ ,Ntiwen, the

based on thelPel AT0e iy ot 1H BERRBLCTIE PRoaPa( Pactr oy ek Hu ¥he
target error rats32fERthéSL5HR 2hrgeer IR id@erinihetbby amia 154rreasured FER
I nput from the erc{etenrn?;[ugs rrz?r?salforplrg rJl'.thet tlazr?éet SIR based on the relative
relation between the input (measured) FER and the target
error rate FERt (S15-S22) every time it receives a
15 measured FER input from the error rate measuring unit 123,
as in the example shown in FIG. 6.
When the data transmission from the base station
200 pauses and the idle period resumes during the above-
described operation, the target SIR determination unit 124
20 determines based on the idle period detection signal that
it is in the idle period (YES in S13). Then, timer process
for timing a predetermined time is started (S33), and the
counter value N is incremented by +1 when the time is up
(S34) . The timing (S33) and the increment (S34) are
25 repeated during the idle period (YES in S13), and the
counter value N is incremented one by one every
predetermined time interval.
When the data transmission from the base station
starts again, the target SIR determination unit 124
30 determines based on the idle period detection signal that
it is not in the idle period (NO in S13). Then, it is
further determined whether the counter value N is zero

(S32). Immediately after the idle period, the counter



as in the exanple shown in FIG 6. Wen the data transm ssion fromthe base
station 200 pauses and the idle period resunes during the above- descri bed
operation, the target SIR determ nation unit 124 20 determ nes based on the
idle period detection signal that it is in the idle period (YES in S13).
Then, timer process for tinming a predeternthed time is started (S33), and
the counter value Nis increnmented by +1 when the tinme is up (S34). The

timng (S33) and the increment. (S34) are 2 eated during the idle period
(YES in S13), andAHE2TES AW IURCAETRERY H@rgﬁeﬁ]i‘%dl%hbﬁfoﬁ%ee’%@@y

predeterm ned tipRdiblep¥ahusdiaR thentdt a/d1iRNNNhas Kt ol-bhenbase
station starts again, the target SIR determ nation unit 124 30 determ nes

based on the idl EV5&¥i BYCHRIVCITGA §iBRal Tharaforpy The dsterminpbion e

period (NO in Sl3jsyiRedn $12 igecohdst Regadialer@oned ydgt her the counter
value Nis zero (S32). Imediately after the idle period, the counter -21-

i ndi cates a val ue correspoﬂhﬁﬁm;ﬁh@ ph@¢¢%ﬁuﬁﬂ¢&@ﬁd§h§0|$ﬂep SéénladibEcause

t he counter val ue N e crepent ed, .ever red

Therefore, the déter m ?ﬁo%lé ELesu ey 5‘8 R %Sﬁr er\?gcf’Né Epl S32). 5

Then, the pr ocess:hprtoceedesp@da ép 885, curmdnd cnemtezangéMeSNRtostMt ai ned

by adding a diff [ SOLLESPO ds . to t cuy,rent ¢9 nter val ue
%%%% €%£%§t éyitmaln d1d%r%ﬁ8 %ﬁﬁ J #

N to the Iatest arget alrne urlng e perPoa SI Rt =SI Rt +
0 (N) , with ref@renesiRot+al (rpl e wdehi BeAgrendd tHoehatidle hRifamengcaunt er

val ue N and ffer ce A( Then, the caunter val ue IS resel_to zero
(536). after 101 odelAtAgn AL CEPIE o R b, . BBGT AT <CeBpd 895 ¢ hr ough
S22 are repeat ed Thendetke mamtar uptas N tiar geseBl B zdmsgd36n. thetarel ati ve
relation between %ggtgeg§L¥§% couﬁter, the above-described steps S15
through S22 are repeated to determine an update target SIR,
based on the relative relation between the measured FER
15 and the target error rate FERt, as long as data are
transmitted from the base station 200.
FIG. 9 illustrates an example of relation
between counter value N and difference A (N) defined in
the table. In the example shown in FIG. 9, as the counter
20 value N increases, the difference A (N) increases stepwise.
FIG. 10 illustrates a second example of relation between
the target SIR and data transmission state. Using the
table shown in FIG. 9, difference A (N2) added at time t.
after a longer idle period Ty, i8 greater than difference
25 A (N1) added at ty after a shorter idle period Ty;. In this
manner, how much difference is added to the latest target
SIR obtained at the end of the previous data transmission
(at te; Or te2) is determined based on the length of the
most recent idle period.
30 It is generally expected that, after a
relatively long idle time Ty;, change in the radio-wave
propagation environment is relatively large. Therefore, a

relatively large target SIR is set at time ts after the



15 and the target error rate FERt, as long as data are transmtted from
the base station 200. FIG 9 illustrates an exanple of relation between
counter value N and difference A (N) defined in the table. In the exanple
shown in FIG 9, as the counter 20 value N increases, the difference A (N
increases stepwise. FIG 10 illustrates a~gécond exanple of relation
between the target SIR and data transm ssion state. Using the table shown
in FIG 9, difference O (N2) added at time tat after a |onger_ idle period
TNZ is greater thshaPeréPente. 3 Aragspifdaeiratis yeoatatsd £hdrter idle

period TNL. In this-yBnNeine W iBiC Bedl hh BAENGRM ¢, 2866chdt0 thRerbad falq
target SIR obtained at the end of thé previous data transnmission (at tel

or tee) is deternilfe@Ppaseahenh thee redagiviell targe Kosyek ¢¥éht ThdFe period.
30 It is general |y &xpREbRE dMales dhkehafa &l vsbzaiféw_atd}tﬁetﬂnéﬁlﬂ\'l

change in the radi o-wave &r opagation environment is relatively large.
Therefore, a 5relshabtienylPlrie heamgéntsimed sreslattiyely gt svighter the -22-
idle period TNZ2, . i o] .S ulated for a certain tinme period
begi nning from ts:gerl%gﬁ?%g?”%r{\]aeﬂr \eg%glo\%eﬁgg% R approaches the relatively
| arge target SIR This ar8amgerEnyt, shbhogs imehdatradjoabavtey pabpagaetbrat t he

oDy 1€, 21 0n HGR ERaB T ARG Lok ey LA o MR 5yl Bl Y
environment is |ikdleypeeibe Bpldndftherefore| atrictelagesbnrthe itdirgepesind
o be el ati 901y Griffe By CorTMR cd SHaPFcre HMELEnBER bl { N, SPRETRG get
SIR is updated ta saAlaRPr@PficefickeVielN) Prevenhider t9e Skt updhedy wWaere the
target SIR s Setan“%%%‘%SS?f‘ééé %.ebriegr,]' pgg\;]e?r?t Lrlx?gntthg’ situation where the
target SIR is set unnecessarily high. Consequently,
transmit power is regulated so that data quality obtained
15 at the mobile station 100 becomes uniform without using
excessive transmit power (and therefore without causing
localized excessive quality).
FIG. 11 illustrates a second example of
operation flow carried out by the error rate measuring
20 unit 123. In this example, a pseudo-FER is generated by
the error rate measuring unit 123 during the idle pericod.
Such pseudo-FER allows the target SIR determination unit
124 to set a relatively large target SIR, without
monitoring the idle period, when data transmission resumes
25 immediately after the idle period. In FIG. 11, the same
numerical symbols denote the same steps as those shown in
FIG. 5.
In operation, the error rate measuring unit 123
sets the counter value N to zero (i.e., the initial value),
30 and selects a constant M (S41). The error rate measuring
unit 123 checks whether the error correcting decoder/error
detector 122 has completed processing (including decoding

and error detection) of received frames (S42). If the



transmt power is regulated so that data quality obtained 15 at the nobile
station 100 becones uniformw thout using excessive transmt power (and
therefore without causing |ocalized excessive quality). FIG 11
illustrates a second exanple of operation flow carried out by the error
rate measuring 20 unit 123. In this exanplé3~a pseudo- FER i s generated by
the error rate nmeasuring unit 123 during the idle period. Such pseudo-FER

allows the target .SIR.determ natio it 124 to set a relatively large
target SIR Wi ?h(ﬁ}tgna REPoFT Y'Y ﬁ’g :%gFer?)‘é‘?JiV(ﬁ‘fl, ﬁsdréal‘sa%lete&nsxi SSi gn

resumes 25 i medicinplletalitiey tHe drdlog Beridsking) dekbbdetleridie d8@88Btor

nuneri cal synbols denote the sanme steps as those shown in FIG 5. In

operation, the er¥dr (¥EelmedRri dgetinit 1D Feteapinedewhefiiare there LRI to

zero (i.e., the iqidd gbc¥dbdtlat 3@ ABHisE! SR A 69588 tMe( P41d- The
error rate nmeasuring unit 123 checks whether the error correctin

decoder/ error > ddtedéedr dapechian EdHpRat é@lﬂ)r-ocﬂfsé'r?’ﬁge(@mmmﬁeﬁgege@@tﬁ,ng
and error detectignknohesRS SR ifsf 37 $s (R2)in Ithet tﬂgl%ﬁﬁ%'dgr??ﬁs in

processing of the received franmes has been conplete e error

correcting decodei43enr Sherethe egrror] ate YRS Surigg2ynit hiedd iacqhéreet gren ned
whether there arg,dat ﬁe%%o‘f?‘}e%hﬁtth?rmbéﬂeee§&85:'8 Lasqd.on the idle 5
Tt ta,  Wh

period detection signa ere are received da i ch means
that is it is notdecedehéerxhre dedeictdr( YES (3£4)S43), then the error rate

e R I gt LB
acquired error detesofltoindiecsidst thedprasescd f presenC¥EDfineSBpr tHES in
S3), the error ferr?:g?: %ggrget ec:rouannc%rt Q%drgr?ee irveec%itvreé?{rTEra(fn(m)c-éJ nc;[o%g'ltgrreare
incremented (S4 and S5), as in the first example of FIG. 5.
If the detection result indicates that no error is
15 contained in the frame (NO in S3), then only the error
frame counter is incremented (S5). Every time error frame
counter is incremented, the above-mentioned counter value
N is reset (545).
During data transmission from the base station
20 200 to the mobile station 100 (YES in S43), the error rate
measuring unit 123 acquires an error detection result
every time completion of the received frame processing has
been confirmed (S42-S44). Based on the detection result,
incrementing the error frame counter and the received
25 frame counter, while resetting the counter value N, are
repeated (S3, S4, S45, and S5). When the number of
received frames has reached a predetermined value (YES in
S6), a frame error rate (FER) is calculated based on the
current number of received frames and the number of error
30 frames, and the calculated EFR is output (S7), as in FIG.
5. Then, the respective counters are reset.

In this manner, the error rate measuring unit

123 supplies an EFR to the target SIR determination unit



incremented (S4 and S5), as in the first exanple of FIG S. If the
detection result indicates that no error is 15 contained in the frame (NO
in S3), then only the error frame counter is increnented (S5). Every tine
error frame counter is increnented, the abgve-nentioned counter value N
is reset (S45). During data transm ssion fFéfiTthe base station 20 200 to
the nobile station 100 (YES in $S43), the error rate neasuring unit 123

acquires an error qitectiog.res |t every tine conpletion of the received
frame processi ng Has SVE&EEn “EBRT FIEH %29%4960?%5 eG* TP HE3FEFEH BN

result, increnenjddigticlfifed ofaliaans CobGtaey it LbBebébapittethsAdtteane
counter, while resetting the counter val ue re .repeated (S3, $S4, $45,

N, .
and S5). Wen t héf5mhiar f‘ser%?:seqjx?é‘dzf)?aﬁ%stffﬁéénopéé‘éh%'%ﬁ%%%’r &88t er ni ned

value (YES in S6), a frangRnene /RrechEERtd Sradlshubaisd ed on the
current nunber of received frames and the nunber of error 30 franes, and

the cal cul at e@ EFRYUENGEEPut ¥SAS dederpimpdbased pRefhe tifHe pepiedi ve

counters are resefeteldtibhi 81 Shatl BE 85T 0L Al Eidﬂgaéé%‘i&gv}i%gut
supplies an EFR to the target SIR determ nation unit -24- 124 every tine

the nunber of reclitederpivied Framitds base pradererNOnbd SAd)ueThsn| dry as
data is being t r%%rﬂttegegalﬁé QM {4 PRASKeFEH gﬁgtﬁg?sﬁé’) ! ha%d”i'i?' ill.g station

100. When the current data transm ssion perio m nat es,
det er mi ned based dmterhdngd| &f pere agunter ecalum Nsihgrakeadtad ithei sonsitanie

idl e period wit hqut a i ye 0 b tati Ln $43).
Then the co\lﬂ}‘rqt e(r%}ljv(glﬂl%'Ngﬁé ?é}%ﬁ%ﬁénﬂe%g b@;’éﬂ%(nsg%?,&a% p:}{&%(]ggdéterm ned
i f the counter valsesdN-RER, r&at hied seliesmahbimartthanl Gh#l {k47A-desheibenst ant M

|5 used in order to pLodigends MARMIOREER 12Ul In3ghe BIRId:R] SBanzE e
the counter value N has not reaches the constant M (NO in
S47) , the number of received frames is simply incremented

15 {85). As long as the idle period continues (NO in S43)},
incrementing of counter value N (S46), comparison of N
with M (S47), incrementing of the received frame counter
(S5), and comparison of the number of received frames with
the predetermined value (S6) are repeated every time

20 signal processing of the received frame has been completed
(YES in S42).

During this process, if the counter value N has
reaches the constant M (YES in S47), then the error frame
counter is incremented (S4), and the counter value N is

25 reset to zero (S45). Every time the number of received
frames reaches the constant M, the error frame counter is
incremented. Then, if the number of received frames has
reached the predetermined value (YES in S6), a pseudo-FER
is calculated, based on the number of received frames and

30 the number of error frames (S7).

During the idle period, the error rate measuring
unit 123 repeats the above-descried steps S42, S43, S46,
S47, S4, S45, S5, 86 and S7, and produces a pseudo-FER



"predeterm ned val ue" used in determ nation step S6. If the counter val ue
N has not reaches the constant M(NOin $S47), the nunber of received
frames is sinply incremented 15 (S5). As long as the idle period continues
(NOin $43), increnenting of counter val ue, ($46), conparison of N wth
M (S47), increnenting of the received frame“tounter (S5), and conparison
of the nunber of received franes with the predeterm ned value (S6) are

repeat ed every t| é SJC%“ nr%;r\%%e%h?% ggseudlgegﬁgc&%ee% Orhaget as been

conpleted (YES i he 'dounter varue N has
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counter is incrapRgbedthdheihe gbbelﬂﬁ@e(rFE@\ft-H&cfebYeﬁihé reRpthBse
reached the p%edet erm ned val ue ES.in Srﬂig Eseudo FER |s cal cul at ed,
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is selected so that the pseudo-FER becones |arger than the upper limt
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FER, which |s output fromthe error rate nmeasuring unit Dase on the
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10 station 200 tguggggngpélﬁl%t @ggggd;oo, and a pseudo- FER,

FIG. 12 illustrates a third example of operation
flow of the target SIR determination unit 124 configured

15 to cope with the pseudo-FER input from the error rate
measuring unit 123. The same numerical symbols denote the
same steps as those shown in FIG. 6 (i.e., the first
example of operation flow of the target SIR determination
unit 124).

20 As in FIG. 6, after the target SIR is set to the
initial value (S12), a target SIR is determines based on
the relative relation between a measured FER and a target
frame error rate (FERt) every time the measured FER is
input from the error rate measuring unit 123.

25 During the idle period, a pseudo-FER is output
from the error rate measuring unit 123, as has been
explained above in conjunction with FIG. 11. In this case,
the pseudo-FER exceeds the upper limit of the acceptable
target FER because the constant M is selected so that the

30 pseudo-FER is greater than FERt+« in S41 of FIG. 11.
Accordingly, every time pseudo-FER is input to the target
SIR determination unit 124, the target SIR is increased by

A1 (s15, sié, S19, and S20).



which is output fromthe error rate nmeasuring unit 123 during the idle
period. FIG 12 illustrates a third exanple of operation flow of the
target SIR determ nation unit 124 configured 15 to cope with the

pseudo- FER i nput fromthe error rate nmeasuring unit 123. The sanme nuneri cal
synbol s denote the same steps as those sho®h~in FIG 6 (i.e., the first
exanpl e of operation flow of the target SIR determnation unit 124). 20 As
in FIG 6, after the target_,. set to the initial val S12), a
target SIR is deternines bgég}ﬂ Bl?'nls taPr’éran?’&TI?F/'e the 5??78% %I\é‘én a measur ed

FER and a target ;f{drReeh{On I &ar{FERS &\éebge&aafgémsn&aﬁefe&hﬁ%% i's
input fromthe error rate nmeasuring unit 123. 25 rlngtheldle peri‘od, a

pseudo- FER is outBif 1% Foﬁ??h‘éder%seﬂaﬁét%'aﬁﬁ AgfEprence Petysenatheeen
expl ai ned above ih e g@ﬁt LENcd tﬂaagEh@mgUof el Iilﬁecgi%od Lhg preudo: FER

exceeds the upper I'i'mt of the acceptable” target FER ause the constant
Mis sel ect eddso Ehratencdhef3ohe sidido PRERCH sogpamgsedartien FERhe adle S41 of

FIG 11. Accordingliyg gyery,td e a%Squeﬁg Eﬁéxﬁioh'%plé%a&l&ﬁ %?cgigiﬂg ] 4 iml R

determnation unit 124, the target SIR I's i'ncreased 6, S19,
and S20). -26- qunmc;i’,lanr‘axf@}'edﬁ@t 8t he, tardhét0-SIR i s i ncrease by Al

every tine the pseudo- FER %f?l npyt; l%lﬁ ltg?t?%h"%b @eﬁa%éﬁocﬂettw%%ﬂlsgﬂé'em ly,

the difference between the arget eginning o e period
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the data transm gsirimdst ahe. ghsatteas abekange in radio-wave propagation
environment. Accordingly, a relatively large SIR is set
immediately after a relatively long idle period, and
transmit power is regulated for a certain period of time
15 from the beginning of data transmission, so that the
received SIR approaches the relatively large target SIR.
On the other hand, it is expected that the change in
radio-wave propagation environment is not significant if
the idle period is short, and accordingly, the increase in
20 the target SIR is not so large. This arrangement can
guarantee a sufficiently high target SIR after a long idle
period, while preventing the target SIR from being set
unnecessarily high after a short idle time.
In this example using pseudo~FER (shown in FIGs.
25 11, 12 and 13), the target SIR determination unit 124 does
not have to recognize idle periods. Consequently, the
operation flow for determining a target SIR becomes
simpler.
FIG. 14 illustrates still another example in
30 which data quality information is reflected to the target
SIR. When calculating an FER in accordance with the
operation flow shown in FIG. 11, a pseudo-FER is

calculated every predetermined number of time frames



10 descri bed above, it is expected that the longer the idle period, the
greater a change in radi o-wave propagation environnent. Accordingly, a
relatively large SIRis set imediately after a relatively long idle
period, and transmt power is regulated for_a certain period of tinme 15
fromthe beginning of data transm ssion, so2fRat the received SIR
approaches the relatively large target SIR On the other hand, it is
expected that the_change i,n_ radig-wave_pro ation enviraonnent, i s not
Significant 11 (FETAEEPSERP ol |G REFE SAhet HedBRAPALIY PTHED ner ease in
20f ]E he tar Iget hSI E(ir&lMteaobyaﬂg@.bi'EliirécaIdhgelmgmh) cg@riv\rhgymnl idgea
sufficiently high target SIR after a long jdle _perio ile preventing
the target SIR fr%‘?ﬁlt?g%'naﬁgef’ai‘iﬁﬁ%@élsgﬁgi 1S FRigiechrrero sthen SAEIRHI B1R i ne.
In this exanpl e ust nhePsediingFERd PF0Whei StdpSshowaDiAlF1d2 1and1#3gatd he
target SIR determ nation unit 124 does  not_have to recogni ze idle periods.
Consequent | y, 2t hetTHFBHEERER FERGS GP2dBt ka WifAvh FhacrdR gete Sakangeakity

sinpler. FIG 14 jdd4istingt Fér:?éci  len@natied - epYetidble rilk WhamRsdat a
quality information is réeflected to the target  SIR Wen cal culating an
FER i n accor dancecamiec Re fapersatddsrds fovkkh@mtuad FF®r TRtea pseudo- FER
is calculated evelyALedat eL8 lﬂr?ef iJd La i%ke160L EESPONdi ng
to the data-quality rlrlegsuri ng penhfgfkg% i n%%:lat ed a{t;. the ?lé%reegt{aoﬁ%
arrow) during theting &s gati te PHydnoahgubhitdataFERahsmisfiarcpedioed) t hHn
target SIR t Jd SJ e SRO 1.0 F f ta. 5
transm ssi on%s)t aPt?lslga?glg%’hgﬁgﬁlvr\/g@ecte%rggﬁggﬁpﬁhl d\gt%é‘bgﬁﬁﬁ fﬂaﬁ%rnggsﬁg?n%s

peri od, the nunbeindifcageduin-the clashednesep cdinitsetagocduge itheaddedraay t he

act ual error rat &,e Gakeuhalgfl f AR ACLAL ¥ad 5P 4R 0Al A JuTRdhgt el af Lot

of a data transmission period).

In order to obtain an accurate target SIR

15 indicated by the solid line even immediately after the
idle period, the error rate measuring unit 123 carries out
the operation shown in FIG. 15.

FIG. 15 illustrates a third example of operation
flow carried out by the error rate measuring unit 123. In

20 this example, the error rate measuring unit 123 calculates
an FER based on the actually received data beginning from
time ts immediately after the idle period. The same
numerical symbols denote the same steps as those shown in
FIG. 11.

25 In operation, if it is in the idle period
determined by the idle period detection signal after
completion of signal processing of the received frame (YES
in S42 and NO in S43), it is determined if an idle flag is
set up (849). If the idle flag is not set up (NO in S49),

30 the idle flag is set up (S50).

Then, as long as the idle period continues, the
error frame counter counts up at a ratio of a signal error

frame to M time frames, while making confirmation of the



tine is (at the beginning of data transm ssion period). In 10 this case, an
unnecessarily high target SIR may be set as indicated in the dashed step.
This may cause the accuracy of FER to deteriorate inmediately after is
(starting time of a data transm ssion perigg). In order to obtain an
accurate target SIR 15 indicated by the soffd line even imediately after
the idle period, the error rate neasuring unit 123 carries out the

operation shown in,E 5 5.1 r t hi ea}gny o]
operation flow c%}lrél? g upegll}éat%eét & rérggé a?geﬁﬂegéurlb%g’ uglr?ll Il3 3. EY%rY 20
this exanpl e, thetiewe ather atmbeeasfurding fnated 23 achksub gpesdetrermERebased on

the actually received data heginni.ng fro ti i s i mmedi ly after the
idl e period. The @i’ KRB ?%ﬂﬁnﬁBﬁg%ﬁﬁ%wgﬁﬁ g%éps as those
shown in FIG 11. 25 In opRéRttrd.idle pbrisditerigatescamerined prdgsesdri ned

by the idle period detectiqQn_signal after conpletion_of signal processing
of the recei vgd f?fdrﬁ?c@‘?‘ﬁggi oty 3 5, AR TREF$H @nﬁ% in 43k, detSEY ditnéd if an

idle flag is setqdyernd48). whdtHdie thdl eaféagmdp iROkeselp UBANO he &4, 30
the idle flag is set up (S50). Then, .as lLong as the idle period continues,

the error frame &difht(ér Scoutediptalyaaftes oter 1418 pemiodrr &he FEAHE to M

time frames, whilgr rede Re160Pfdd Rl Gp 8t M€ bedfnnifbeof @k R@1BY set up
(S46, S47, S4, 545, and Sb). Every tine the nunber of time frames reaches

a predeternined ReRiGE (pBedR)- AERstdléaneintalsgdanandutriefosy) . thwen the

(VES | 543) 0% et a0 hPEeatRe g vRLeR Pl [ R R pRE) 7, 1P SEN(ER T e,

At this time (i.we erppedfoaed couhter and thH eegeiived)franee counter are
reset (S51), and the idle flag is reset (S52).

During data transmission, every time the error
rate measuring unit 123 receives an error detection result

15 from the error correcting decoder/error detector 122 (S44),
counter operation is conducted as in the previous example.
If the error detection result indicates an error contained
in the frame (YES in S3), the error frame counter and the
received frame counter are incremented (S4 and S5). If the

20 error detection result indicates no error (NO in S3), only
the received frame counter is incremented (S5). If the
number of received frames has reached a predetermined
value (YES in S6), an FER is calculated based on the
current number of error frames and the number of received

25 frames, and the calculation result is output (87).

In this example, the error frame counter and the
received frame counter are reset every time data
transmission resumes immediately after the idle period.
Consequently, an accurate frame error rate reflecting only

30 the actually received data is obtained, without taking the
pseudo-FER into account at the beginning of resumed data
transmission. This arrangement allows the target SIR to be

determined more accurately even immediately after the idle



of the idle flag set up at the beginning of the idle period (in S50) is
still maintained, and therefore, the 10 idle flag indicates a val ue "1"
(YES in $S48). In this case, the error frane counter and the received frane
counter are reset (Sbl), and the idle flag is reset (S52). During data
transm ssion, every tine the error rate ne %Gring unit 123 receives an
error detection result 15 fromthe error correcting decoder/error detector
122 (S44), counter aperation is conducted as in the previous example. [If
the error detecti®H °8sult indicates an error contained in the frame (YES

in S3), the error frame coNgke) a@ndxdah@ler £f6iniemh fthanpr&sunyd dhvah€ion
increnmented (S4 and I.f the 20 error detectiqn result indicates no

error (NOin S3), l%l‘?lpF)llF te dubiieder FRARReumtidl Pe feRsihetted (S5). If

the nunber of received fr@ﬂ@s 1S 1neaehgde s &r%i%}#gw 8f0the/ 3kbctyES i N
S6), an FER |s cal cul ated based on the current nunber_of error franes and

t he nunber of drec V88 FSCeivHE Urdid 12hesekiallieattponut ektahannelout put
(S7). In this exaémln@mw@l&sg Ol 3881 6 OHIL AN, ANG 28 NEe L RRAI Yed frane

counter are reset every tinme data transm ssion resunes | mediately after
the idle period. maddipdguentsignadn ofcchannel fir ddetar channealt e foef | ecti ng

only 30 the actualyy ﬁé?eér‘{&dcrfé@télgll'n% gg&g#fbﬁd’ch%ﬁgg“tf&a‘gx% Log.

pseudo- FER i nt o account " at resune Ata  transm ssion.
Thi s arrangenent Salqn@\lvssemra@rogvetclethol% separetas nete redigeadccur at el y

even i medi atgly 3 fnﬁ:%ﬁeﬁ@% K c'h%% %anné’%’slag ﬁﬁﬁe@ég’s‘fi n which the

present invention TS app 16wl w [ cribed. FIG
16 illustrates ammnphagaﬂectd@rdlemorudetecﬁ:axf lthe amteiniemgouniatd 20

Z“‘ table to milti;cRanngl weRMUYLCatLonssy iR 'Y dndGtsl Ve stali 868! ves
an error correcting decoder/error detector 122b and an
error rate measuring unit 123b are provided for channel 2.

15 The target SIR determination unit 124 receives data
quality information (FER) about channel 1 and channel 2
from the error rate measuring units 123a and 123b,
respectively. Based on the received data qualities of the
respective channels, a target SIR is to be determined.

20 As in the example shown in FIG. 4, SIR
comparator 126 compares the measured SIR obtained at SIR
measuring unit 125 with the target SIR determined by the
target SIR determination unit 124. Based on the comparison
result, the transmit power control bit determination unit

25 127 determines a value of the transmit power control bit.

FIG. 17 illustrates an example of the structure
of transmitting unit 210 that corresponds to the receiving
unit 120 dealing with multi-channel communications. The
transmitting unit 210 has an error detecting encoder 212a

30 and an error correcting encoder 213a for channel 1, and
has an error detecting encoder 212b and an error
correcting encoder 213b for channel 2. The signals from

the error correcting encoders 213a and 213b are



mul ti pl exed signal of channel 1 (data channel, for exanple) and channel 2
(control channel, for exanple). Signal separation circuit 128 separates
the signal 10 conmponents into channel 1 and channel 2. An error correcting
decoder/error detector 122a and an error rajg. measuring unit 123a are
provi ded for channel 1. Simlarly, an error correcting decoder/error
detector 122b and an error rate neasuring unit 123b are provided for

channel 2. 15 Thg,{ r ol padd Nbt 5124 . 8ceiV lity
i ormat1on (FER| " SB0T Shanel 5 AR Bhael 23> T e rter e
measuring units Ig3thernckdizgirransmipeey idddl.y ThBasadiotrehemibtet vAd dat a

qualities of the i ; { t .SIR ] ; d ined. 20
As in the exanpl S (f;%&% r}:\ﬁ% émg?g%?ﬁ&cs&%g?aggrBiéf%mégngg? e%fﬁaem s
measur ed Sl R obt aheedolatleSIsRatieasii®d nghenitirah85i i pdweirheohargklerSI2R 4
determ ned by-.the_ target .Sl R.determnation unii 124.. Based on_t he

conpari son ?/%su ??u?‘.h% rtglr'iz’sntlg nﬁ%l PEGHt roc%l uﬁletra eﬁoe%ﬁlaﬂiqli'ib%eﬁr%ltl 25
127 determ nes absaédeonftHeherbhansti goWraweontool rimit hicceivéd Grdy the
illustrates an exagfLe of .t.he ghbucture of transmtting unit 210 that
corresponds to tREPreTel ATMYR t 120 dealing with nmulti-channel

communi cations. The trangud.ti189iunhitrdkdshas aRapIOLrdekteeindith encoder
212a 30 and an error correcting.encoder 213a for channel 1, and has an

error detecting GAESRIerSFLZH BHITARCRATEL COBRRBLFI PTEnc bl eFhSus R or

channel 2. The skgbadisaridea®, WhGae(sPrcdirbaChiffa BICRARr SradSwi Bied 213b
are -30- nultiplexed at, the nultiplexer 215, which is then supplied to the

radi o transm ttefisgantyWousdyi att paghs mhareel21Therpdncape¥erdk nul ti pl exed
signal to transnkitideiggnal to the nobile station 100. The transmt

power controller 214 5 regulates the transmt Eower of the radio
transmitter 211 (1) Data being transmitted at both channels

(Before te2l, and between tsll to te22)
15 (2) Data being transmitted only at channel 1
(te2l to tell, and te22 to tel2)
(3) Data being transmitted at neither channel
(tell to ts2l1, and tel2 to ts22)
(4) Data being transmitted only at channel 2
20 (ts21 to tsll, and ts22 to tsl2)

In situation (1), the target SIR determination
unit 124 determines a target SIR(1) for channel 1 based on
the relative relation between the measured data quality

25 (FER) received from the error rate measuring unit 123a and
the target data quality for channel 1 (according to the
operation flow shown in FIG. 12). Similarly, a target
SIR(2) for channel 2 is determined based on the relative
relation between the measured data quality (FER) obtained

30 at the error rate measuring unit 123b and the target data
quality for channel 2. Between target SIR(l) and target
SIR(2), the larger one is selected as the final target SIR.

In situations (2) and (4) where data is



based on the transmt power control bit received fromthe nobile station
100. FIG 18 illustrates an exanple of setting a target SIR in

mul ti-channel comrunications. If there are 10 two channels, data (or
control signals) are transmtted discontinugusly at each channel . There are
several situations. (1) Data being transmtted at both channels (Before
te2l, and between tsll to te22) 15 (2) Data being transmtted only at

channel 1 (te2l tEQnErﬁlftecﬁWiat 83¢ ép diindk1( 3) aklan PR g2t r ansdideked at
nei‘t her channel tell to ts2l, and tel2 to ts22) (4) Data bei ng

transmitted onl yS R éﬁa@ﬁ@mnegobﬁ%dzm dhesrelatine wedationtketieenn
situation (1), CheotALasl, S B.d8! g6 el | @r) UPLCARH debir Laes: aLar get
e ase on h

SIR(I) for chann tive re at1 on between t nmeasur ed
data quality 25 (eFEFa)v r@teaume@dutmgnmme: 28er oral@hr@axdurthﬁgtmat t28a and

the target data r a o ng {o the fl ow
shown in Fi Ciaé 12@3@%%%%%1;%@ gﬁ%@% %gl %EE%' (? haenr?ggggjé gg‘togr m ned
based on the rel ahbwe imeHI&.i @A. bet ween t he neasured dat a quallty (FER)
obtained 30 at the error urin 23b .and the target data
quality for channel 2. Beﬁ&%gﬁ' ?Eﬁﬁléé'é%i) éﬁfﬁtgéﬁ}efﬁagpﬁé%)?rﬂI%Q | ar ger
one is selected aﬁettdﬂélpuﬁloaawgehodﬁIaatbntsahsmﬂésmm& (2f asch (4) where

dat -31- t tted . f ch 1 d t t SIR
e et or m ned balEAPON THE" SPATGR FbITLRGR BRI Thhe AERSI IR O o

qual ity (FER)0reeetves $IRHR.elSUBRISikek 2k Be tGipdesdteatubingeatnithel23a or
123b ar]d the target egailmlt lIJ[athgtgfoghet g%%ecgaagfglcon@cgcgrgég etoof tthe
operation flow UPP P © he
target SIR as shown in FIG. 6, or alternatively, it may be
updated by adding a difference A corresponding to the
length of the latest idle period to the previous target
15 SIR as illustrated in FIGs. 8 through 13.

Setting the target SIRtx immediately after the
idle period so as not to exceed the upper limit of the
predetermined acceptable range of the target SIR can
prevent unnecessarily high target SIR from being set. If

20 an excessively high target SIR is set, it takes time to
converge to the appropriate target SIR after data
transmission resumes, resulting in data communications
continuing at higher quality than required for a long time.
Long over—quality communications at each use channel is

25 undesirable for CDMA mobile communications systems because
excessive transmit power is consumed at the transmitting
station to allow over—quality communications, causing the
system capacity to be reduced. By limiting the level of
the target SIR updated immediately after the idle period,

30 waste of transmit power can be avoided.

In the above-described examples, the
transmitting station is, for example, a base station 200

of a mobile communications system, and the receiving



shown in FIG 12. Under situation (3) where both channels are in the idle
period without data transm ssion, if data transm ssion resunes on either
channel, the target SIRis 10 set to SIRtx. Such SIRtx may be updated at or
near the wupper limt SIRo of the accepta_b_{ée_ control range of the target
SIR as shown in FIG 6, or alternatively, it my be updated by adding a
difference A corresponding to the length of the |atest idle period to the

previous target %%%h&%f’ﬂééﬁ%ﬁ@%? cﬁ gno%li(f_%- sBatfypugh 13. Setting the

target SIRtx imediately after the period so as not to exceed the

upper limit of the predet¥¥9r 26dincEEpt &bl(setthye tirgate STArget SIR can

prevent unnecessap| 0o I S : i toy T excessively
high target SIR i sbéé%, I Pjeicglésggk?i @%%%@ggﬁvggbéexet%let ﬁgggp ér1rolp8r$:ﬁe{t e
target SIR after stapa35tiraid.s8i ¢seteigresrgeessin ity SIRtAAL @) taking

SIR 235! 8« e SIRtddt@) taking
Long over - quat i (3 BobeaE &1 SHE Arvs diatobl AR o) ssaifcade e tor

CDVA nobi | e conmini Ea6| OIS S¥EEens BeaRitS @TROXE ESHRMEA LT @ASIMRL-PoYer S
consuned at the téansrri fting stati_g to all ow ove -%al i té conmmuni cati ons,
PE§YH8 5 t

causi ng the syst'8ff'capHd & uéeq. YT t5h§St RBTFERREIO%f  the

target SIR updat edjusteth af elaygatt eigridie quahetperi od, 30 waste of transmt
power can be avoi ded. In the ahove-described exanpl es, the transmtting

station is, for exanple, aTiTdSsParihy 3H6 tBFIS- ol 1§ EBRRRRA G dns

system and ide Gpagtyd Nher3datst Bi&miGRLbASPOSSed ArmeARREL B, SHfdiron.
Step 26 in FIG 6 igsetti ng target SIRto Eredetern‘i ned SIRto I medi ately
after the idle p&Pfotfle RaTdpdaswhiclk)ig rglesiveingd ardeges SPareds| Rt +A

(N taking with the target SIR set at the beginning of the idle
period. Consequently, data transmission resumes at a
relatively high transmit power without causing

15 deterioration of data quality even if the radio-wave
propagation environment has changed between the
transmitting station and the receiving station during the
idle pericd.

Although the present invention has been

20 described using specific examples, it is not limited to
those examples, but includes many substitutions and
modifications can be made without departing from the scope
of the invention. For example, data quality information
may not be limited to the current frame error rate (FER)

25 calculated each time an error detection result is input.
Instead, a moving average of FER obtained at a prescribed
cycle may be used as data quality information.

In addition, the target SIR determination unit
124 may determine a target SIR based directly on the error

30 detection result supplied from the error correcting
decoder/error detector 122, instead of using an FER
supplied from the error rate measuring unit 123. In this

case, 1f the error detection result of each frame or every



5 the length of the idle period into account), and step 20 in FIG 12
(setting target SIRto SIRR+0OL or SIRt-02 when using a pseudo-FER) are
referred to as setting or adjusting a target signal quality. In this
manner, the target SIR is appropriately 10z4pdated when data transmi ssion
resunes immedi ately after the idle period, which is relatively large as
conpared wth the target SIR set at the beginning of the idle period.
Consequent |y, datg JdeaBSH1 884 G2 UGB SE Almd il Bhtye! thdbaBLRAISE !
power wi thout causing 15 deterioration data quality even |? t he

radi o-wave pr opa@molrentbﬁvta@ﬂteﬁtmhas debymmwemnaﬂm tting
station and {he (EealNL)d(PAatian dehinl e e LiLeoper] alccttifioubie
pr esent |nvent|on as b scrl S|n SpeciTic exa

limted to thosershiaapeesno mnrqrncbudemechrlyx subses$ma cfmamaad the

nodi ficationsgca t fro ape

i nvention. For e%&%%legagggméé%%% ngPé‘g ecpmi’u oﬁkg(?r%/é%‘o%eﬁle%\la}’@ Y to the
current frame err(@r. SdBt,efQF@an@aeq\,al cul ated each tinme an error detection
result is input. Instead, a. MoVi ng ave e .af FER obt aj ned _at rescri bed
cycle may be used as data §ual Fiafe %’g’%f Bron fS a}aﬁ?ci S Pﬁec%g’r'bset SIR
det erm nati on unithe b2defity mtmrrbaeweﬁ aigdengSHRcdase Taanest | patunt he
error 30 detection _result suppli omthe error correcting decoder/error
detector 122, i nSPRAACBFIOR 5H%gEg9£‘{14p|§lﬁl€8 TTPB?négne%&OfLor Qte
measuring unid 123tikB EORSentEASE, which heree@bbgel fedidrateqauby of each
frame or every -33- predeterm ned nunber of franes indicates the presence

of error, the tFFELSBPR is increased by a predeternmined quantity (1dB,
for exanple). If the error detection result



indj cates no error contained in successive frames, the 5 target SIR may be
decreased by a predeterm ned quantity (0.5dB, for exanple). This patent
application is based on and clains the benefit of the earlier filing date
of Japanese patent application No. 2001-199864 filed June 29, 2001, the 10
entire contents of which are hereby incorporated by reference. -34- WHAT
IS CLAIMED IS 1. Atransmt power control nethod used in radio 5
commruni cat i ons bgigxeers arhrgAsNigting station and a receiving station
conprising the sTeps of: updating target signal quality so that data
quality received at the receiving station satisfies prescribed target data
quality 10 holding first target signal quality updated i1imedi ately before
an idle period when data are transmtted discontinuously; setting second
target signal qualitdy tragiseittbewer tdeaticblsmethadatsed gnatadpml ity when
data transm ssi ooy, eSUTRAS! SR & Y ahLeledfig, idbe, periad;, and
regul ating transmt power of the ransmt I'ng St&tion S0 tha si gnal
quality at the reeesinimy statiom, caprikieg the sepsndftarget signal
guality when the data transmissiaon resunes. 20 2...The nethod cording to
alaim L, "Wherein the step BRatLa (1RGNS SuRh A YerS e it a Bigal i ty
i ncl udes adj ust ¢qugl ithe reeetned tatr gtie Tegaabimgadtatiohnssaesyiiese to 25 a
| ength of the idle period. 3. The t hod.according to claim2, wherein the
second target sPHRAT-HTH FBY9F% dsaeq'fa Y244t ng a differential

10 holding first target signal quality updated

immediately before an idle period when data are
transmitted discontinuously;

setting second target signal quality higher than
the first target signal quality when data transmission

15 resumes immediately after the idle period; and

regulating transmit power of the transmitting
station so that signal quality at the receiving station
satisfies the second target signal quality when the data
transmission resumes.

20

2. The method according to claim 1, wherein the step of
setting the second target signal quality includes
adjusting the second target signal quality in response to

25 a length of the idle period.

3. The method according to claim 2, wherein the second
target signal quality is set by adding a differential

30 quantity corresponding to the length of the idle period to
the first target signal quality.



30 quantity corresponding to the length of the idle period to the first
target signal quality. -35- 4. The method according to claim1, further
conprising the step of: producing pseudo data quality |ower than the
prescribed target data quality during the_3d-e period, 5 wherein the target
signal quality during the idle period is updated based on the pseudo data
quality. 5. The nethod according to claim4, wherein the second 10 target

signal quality i8. sethevrch@ul bokbrWiridh@ol alesh 1 psRitdaedat@nsitialingy into
account when the data transm ssion resunes. 15 6. The method according to
cl ai m accordi ng £8ect&EmCE: further conprising the step of; producing

pseudo data quality | ower flancthg psuRRC Hhbedahal O8) 19aka AUl ity during
the idle period, whereinthe target signal quality durlng the idle period
®

20 i s updat ed baBees@HheRe tpsgatala avgdatytJuring The AdiqdPredording to
claim6, whereinfbe $LGRRtaldeo8d i RHaANBha 8ty Idokiny $RE YAIDQULiLaki ng
the latest 25 pgeudgldata qaa?%ty ?%%B g%%ouﬁ¥ mﬁgﬁgfhe dat a %%réﬁgnission
resunes. 8. The heturshteccbadedgon othy @isendo ddea ejualiiig. second 30 target
signal quality is set so as not to exceed a predeterm ned upper limt.
-36- 9. The nethod according to claim1, wherein discontinuous radio
communi cations are carried out using multiple channels, and the second
target signal quality is t _when ata_ _transm ssion resu on at .|l east
gls %@%J? %ﬁ #1 ?

one of the chann Og U Jingnt\?hg T twi%’eergﬁﬁnne? ssergfg\rllg been in

the idle perd odtarget signal quality is set without taking the latest
pseudo-data quality into account when the data

transmission resumes.

15 6. The method according to claim according to claim 2,
further comprising the step of;
producing pseudo data quality lower than the
prescribed target data quality during the idle pericd,
wherein the target signal quality during the idle period
20 is updated based on the pseudo data quality.

7. The method according to claim 6, wherein the second
target signal quality is set without taking the latest
25 pseudo-data quality into account when the data

transmission resumes.

8. The method according to claim 1, wherein the second
30 target signal quality is set so as not to exceed a

predetermined upper limit.



10. The nethod according to claim9, wherein the target 10 signal quality
is updated so that data quality of each channel satisfies correspondi ng
target data quality assigned to that channel. 15 11. A transmt power
control systemused for radio comunicatigps between a transmitting
station and a receiving station, conprising: a target signal quality
determ nation unit configured to update target signal quality so that data

20 quality receiyed me trtéehbacewdmnat abi ONa fRtl Stinese Pk asddpRd nhahget
data quality, the target signal quality det er ni nati on unit hol ding first

target signal quEadtS CORFUNLAREHIRE Anp arsied LG gséngarubultditen data are
t tted di |
ransmtted di SC@{HHH&%‘JS L ha2Phe f}%édn{c}l%ﬁé?é@?ﬁf%{ gehugﬁlg%gﬁa se@UahbhY

hi gher than the rst target signa t'a transm ssion resumnes
i medi at el y af t edattehatagismispion otgsuwnesonnr at beaytabngenértatt@rch@@maﬂgur ed

to generates t&r?cikstmat sH%YYS’El&S”I{ quel %'19”%1'1 &?a% g‘igoﬁgx?e eirg%ﬁ si gnal

quality; and a transmt power cONT igure reg Ul at et ransm t
power of the tradle enigdst ati on based on the control slgnal so t hat
signal quality of the -37- receiving station satisfies the target signa
quality. 12. The systemaccording to claim1l, wherein the target 5 signa
quality deternination unit sets t he second target signal quality taking a

length of the i |od accou stem accordin
o atm 19, wher o1 1 paREaPgeRod s SERRIHEP (5T 4E S RAETTh TR (ACHEE ¢ he
second t ar gafm Ssng;’rﬁl cimattttty by adidited aodtfﬁétercfziﬂal ghaDilwntdft Yach
corresponding to the | engt f the idle gerlod to the

channel s tlS les correspohding target data cquality

assigned to that channel.

15 11. A transmit power control system used for radio
communications between a transmitting station and a
receiving station, comprising:

a target signal quality determination unit
configured to update target signal quality so that data

20 quality received at the receiving station satisfies
prescribed target data quality, the target signal quality
determination unit holding first target signal quality set
immediately before an idle period when data are
transmitted discontinuously and setting second target

25 signal quality higher than the first target signal quality
when data transmission resumes immediately after the idle
period;

a control signal generator configured to
generate a transmit power control signal based on the

30 target signal quality; and

a transmit power controller configured to
regulate transmit power of the transmitting station based

on the control signal so that signal quality of the



first target signal quality. 15 14. The systemaccording to claim11l
further ‘conprising a data quality determ nation unit configured to produce
pseudo data quality |ower than the prescribed target data 20 quality during
the idle period, wherein the target signal_3 qual ity determ nation unit
updates the target signal quality based on the pseudo data quality during
the idle period. 25 15. The system according to claim 14, wherein the
target signal oWaldivindetentlsatdan skl ke sta&@%tsge&ﬂ&'l t@H8ky  Si gnal
quality wi thout taking the l[atest pseudo-data quality into account when
the data transm ssion resunes. 30 16. The system according to claim 12,
further conprising a data quality determnation unit configured to produce
-38- pseudo data quality |ower than the prescribed target data quality
during the idle b@ri(ﬂhe wﬁetemra¢duxdimggeo slqﬁmanl,qwhéregn(hhaematgation
unit sets th tar 5| 0 uality . based on. the pseudo_data quali

during the |§I |od Eg é%gﬁfﬁgﬁPa%Qkﬁ(?%%a ?g c?%EQHQL ardh reln
the target si gn@igrmlalquhyldyzt‘ea}fﬁm@atai aength toSahe tHie seenivd tatget

signal quality wthout taking the |atest pseudo-data 10 quality into
account when t he®@&H¥ %'ransm ssion resunes. 18. The system according to
claim1l, wherein the target signal quality determnation unit sets the
second target 15 signal quality so as not to exceed a predeterm ned upper
limt. 19. The system according to claim 11, wherein 20 discontinuous radio
comuni cati Qs ar®. came e¢steth dtsdd¥@ing to claim 12, wherein the target

signal quality determination unit sets the second target
signal quality by adding a differential quantity
corresponding to the length of the idle period to the
first target signal quality.

15

14. The system according to claim 11, further comprising
a data quality determination unit configured to produce
pseudo data quality lower than the prescribed target data
20 quality during the idle period, wherein the target signal
quality determination unit updates the target signal

quality based on the pseudo data quality during the idle

period.
25
15. The system according to claim 14, wherein the target
signal quality determination unit sets the second target
signal quality without taking the latest pseudo-data
quality into account when the data transmission resumes.
30

16. The system according to claim 12, further comprising

a data quality determination unit configured to produce



mul tiple channels, and the target signal quality determ nation unit sets
the second target signal quality when the data transm ssion resunes on at

| east one of the channels under a situation where all the channels have 25
been in the idle period. 20. The systemacggrding to claim 19, wherein the
target signal quality determ nation unit updates the target 30 signa
quality so that data quality of each channel satisfies corresponding

target data qualpdend@sehgncgudityt hakeshaiie!lthe prescribed target data
quality during the idle period, wherein the target signal
quality determination unit sets the target signal quality
based on the pseudo data quality during the idle period.

17. The system according to claim 16, wherein the target
signal quality determination unit sets the second target
signal quality without taking the latest pseudo-data

10 quality into account when the data transmission resumes.

18. The system according to claim 11, wherein the target
signal quality determination unit sets the second target
15 signal quality so as not to exceed a predetermined upper

limit.

19. The system according to claim 11, wherein

20 discontinucus radio communications are carried out using
multiple channels, and the target signal quality
determination unit sets the second target signal quality
when the data transmission resumes on at least one of the
channels under a situation where all the channels have

25 been in the idle period.

20. The system according to claim 19, wherein the target
signal quality determination unit updates the target

30 signal quality so that data quality of each channel
satisfies corresponding target data quality assigned to

that channel.



