1 TITLE OF THE | NVENTI ON MOBI LE COVMUNI CATI ONS CONTRCL | NCLUDI NG CHANGE OF
BI T RATE BASED ON TRAFFI C AND TRANSM T POAER 5 BACKGROUND OF THE | NVENTI ON
1. Field of the Invention The present invejtion relates to a nobile

comuni cations control nethod and system and nore particularly to a nobile
communi cations control including 10 a transmt power control and information
transm ssion bit rate control on a radio comunications channel forned
anong at | east eneLp d@smirs d/ENDIGRMd at | east one nobile station in nmobile
conmuni cations tThat are typically Eortabl e tel ephones. 15 2. Description of

the Rel ated Art Mbile cMaRIMECED TEARIIONY SONTROIs ANCIZHIRG CHANEGEO! to
reduce the trangg QY e 'fﬁé?ﬁf I ' gi ven

comuni cati on qég‘l %%@ carF %gsggt(l)g}le . *E‘gst?%%g%m Bﬂg)m@rR control nakes it
possible to reduce 20 interference with a comuni cation involved in another

nobil e station and thus_inprov he communi cations quality and to increase
t he capacity5ofEEEEEEQﬂﬂlggéﬁgﬁeigﬁgigﬂgi al so possible to reduce
consunpti on power and save thge183b% SFne iThSakigsd in the nobile station. 25
Particularly, in a radio access systemof CDVA (Code Division Miltiple
Access), the transmit poviye preferblinvenddeanredates @ awbdlent erference
as |l ow as possi an .| ' I her city directly
depends on the g@@ﬁgﬁ%e 0 %ang#?gég2%%#k¥%5@§m£#p§%ﬁTE@?%ﬁ@%@a proposal in
whi ch the transpattpoierlyf tbhe mobhid eammani caticens ardrtalolednsoudindg t he

received Ofy (Gaprlernterier ence, Ftl® ;bR He: Pas s, ot akhgn B e res

rate control on a radio communications channel formed
among at least one a base station and at least one mobile
station in mobile communications that are typically
portable telephones.

15 2. Description of the Related Art

Mobile communications employ a transmit power
control to reduce the transmit power to the minimum level
at which a given communication quality can be satisfied.
The transmit power control makes it possible to reduce

20 interference with a communication involved in another
mobile station and thus improve the communications quality
and to increase the capacity of the entire system. It is
also possible to reduce consumption power and save the
battery installed in the mobile station.

25 Particularly, in a radio access system of CDMA
(Code Division Multiple Access), the transmit power
control is essential to decrease interference as low as
possible because an increase in the subscriber capacity
directly depends on the decrease of interference. 1In CDMA,

30 there is a proposal in which the transmit power of the
mobile station is controlled so that the received CIR
(Carrier Interference Ratio) in the base station becomes

equal to a given target CIR, while the transmit power of



equal to a given target CIR, while the transmt power of 2 the base station
Is controlled so that the received CIRin the nobile station becones equal
to a given target CIR  Here, the CIRis a ratio between a desired signa

and an interfering signal and is conputed2by dividing a desired 5 signal
power obtained by despreading, using a spreading code, of a received signal
I ncl udi ng a signal spread by the above spreading code on a transmtting
side by an interfering-signal power. Fig. 1 shows an exanple of a nethod of
10 control | i ng the basthEhatigawes epntned BPethifatthen recrivedr ¢HY o Fi g.
1, when the recgj IR i .has [ 0 I S,4l t ar get
CIR, the base ?t"zgiﬁﬁ%bﬁh%og%at% rlgﬁs%(%%ﬂegst ter ﬁ%mgé %%@ﬁ%#ggﬁ Eszlﬂg'nal "1" in
order to increaHeréhethe ARt ponetriofbetwenhi dedediTest atignal Andodn | e

station 1002 receives the transmt _power control sjgnal "1", _.and increases
the transmit po%\BFerf%El%ﬁlgkaﬁp?@ is AsmPphed oy rdég’tl,%lﬁﬁeﬁ fegiredei ved

CIR in the shasg; ghat ig¥iekOBbthsndl %Wdetéﬁl%aalbﬁ%t A9y l@' §Bgebéfn§) se

a
station 1001 transmts a transmt power control 0 si gha In order to
decrease the treoden tofh@awreceivedesignad iacdudingm shigdajospreadtby i on 1002

recei ves the t{ﬁgs%&e?%gﬁgaﬁggwesiﬂqip@ t} smff‘&n d%&ggsg§ %_?em)t ransmt

power by, for eXxanp en an I ncreas nurbe bile 25
stations sinmult hneerfdryi ngesignat agpeeemni t hin an identical cell, interference
i ncreases and an increas transyt ower i s needed t ati_sfy the target

C'R Alimted transnit ‘géwe Fgé‘&’-i, fdﬁ@P@ﬁ&f&ﬂ% Picteristics of a

transm ssi an angbhfr&lingthe tfahdi@ithpher 6f tRDincdide statiens that
si mul t aneously comruni cate exceeds a certain
Referring to Fig. 1, when the received CIR in a base
station 1001 is lower than the target CIR, the base
station 1001 transmits a transmit power control signal "1"
in order to increase the transmit power of a mobile
15 station. A mobile station 1002 receives the transmit
power control signal "1”, and increases the transmit power
by, for example, 1 dB. In contrast, when the received CIR
in the base station 1001 is higher than the target CIR,
the base station 1001 transmits a transmit power control
20 signal "0" in order to decrease the transmit power of the
mobile station. The mobile station 1002 receives the
transmit power control signal "0°, and decreases the
transmit power by, for example, 1 dB.
In CDMA, when an increased number of mobile
25 stations simultaneously communicates within an identical
cell, interference increases and an increased transmit
power is needed to satisfy the target CIR. A limited
transmit power is available due to the characteristics of
a transmission amplifier. Thus, if the number of mobile
30 stations that simultaneously communicate exceeds a certain
number, a mobile station will not be able to increase the
transmit power to the target CIR.

Conventionally, a call admission control is



nunber, a nobile station will not be able to increase the transmt power to
the target CIR Conventionally, a call adm ssion control is 3 carried out
so that the nunber of nobile stations that are allowed to sinmultaneously
communicate falls within a limt placed upon capacity. Thus, the average
nunber of nobile stations that are in communications falls within the 5
capacity limt. Therefore, it is possible, in circuit swtched

comuni cations, to decrease the frequency of occurrence of a situation in
whi ch a cal |l i ncarpiediniutasootBat Sthl smbaecb:édnahiﬂd Btatpoadeties i el
threshold and, in gacket communi cat i Qns, revent_10Q occurrence of a

situation in whithowes k& §15‘Pét?|‘3ﬁ°usclryaﬁ§’ P LS falds WAEhinaukHpLR
greatly decreasgsadddl upRMehbABSty Nf At i PHle CAPUg %u}nbagsaf%&s& all.

However, in the nobile communi cations, the power interference wth a
parti cul ar robi Ftattens dhagndrehtn cmrmgqatw@s cﬁaltJWer@hunetlhei gnal power

h h I . d.a fl
o the recel ven bt GHEy TRy Titretprer Cal et el e R Eilh £ B O

satisfy the gi vewiteled tcpmhnib&tmrma, ab deeréagéirﬂrﬁsufﬁzﬁqaadcyh@ﬂnel
assignnment in handover, the 20 |ven ClR and %:IVEI’] comuni cation quality may
not be obt ai neBCEEFENSE QL AcFREALIR ARt WhiEh i &@ldndDr eduction  in

receiving desirggmpgyiati®nt! i@ ddAMerREaRHNG] a fﬂ%ﬁb@e%ﬂé&ns As
descri bed before, thereis alimt on the 25 transmt power. A nobile

station that isthoeshelkd endseipopacket l@@mummtmm;t%mwentt he transmit
power mﬁthl th reo i ti t is |ocated
gccﬁfﬁgﬁ %% 808 ¢ iy @h%??éé%%ﬁ%ﬁ% 228 BQ@

away fron1t e base 10N may not any |ne S
transmitted so that the throughput greatly decreases and

sometimes information cannot be transmitted at all.
However, in the mobile communications, the power

of interference with a particular mobile station and the

15 magnitude of the desired signal power change momentarily
due to movement of the mobile station and a fluctuation of
the received signal level, namely, fading. Even if all
mobile stations satisfy the given quality at the time of
call admission and channel assignment in handover, the

20 given CIR and given communication quality may not be
obtained due to an increase in interference and reduction
in receiving desired power resulting from movement of
mobile stations.

As described before, there is a limit on the

25 transmit power. A mobile station that is located close to
the base station may control the transmit power within the
limit thereon. However, a mobile station that is located
away from the base station may not anytime satisfy the
given communications quality even at the maximum transmit

30 power. In such a case, a call which utilizes a radio
channel that does not satisfy the given communication
quality is forced to be disconnected. The case mentioned

above will frequency occur in a situation in which a



gi ven communi cations quality even at the maximumtransmt 30 power. In such
a case, a call which utilizes a radio channel that does not satisfy the

gi ven comruni cation quality is forced to be disconnected. The case

menti oned above will frequency occur in alsituation in which a 4

sufficient transmt power is not available and the traffic increases. Even
when the traffic is not high as conpared to the systemcapacity, the given
comuni cations quality na 5 not be available at the maxinmumtransmt power
in a case wher esqﬁfelcr?ﬁl?itl rangt o Pawen) dsabel aiRilatlenaRAetiRiseratfis i on,
in a cell periphgiped¥egi.n another case where the nobile station is |ocated
in the interior of a building and the received |level is not high. In such
cases, the 10 call usingEvep wheh cchehdmagffichis rcanhidighs asi ségpatesl dioven
communi cat i ons tuaI i E% Is forced tq.be disconnected. .l.n pac%ﬁ;

comuni cat i ons, ThE¥ P e FaPeR My I E B by ATIEH CAG P AL e MAY0ss rat e
may increass, St e avhelableughpiHe maxigueattandidtr pdueedin 1o Assglescri bed
above, the call which does not satisfy the given communications quality is

di sconnect ed. "HfEe HRemebhletidion techArytrRd BeYa IRrPnthatPFDf cal |

di sconnect durid\gsGYNTURKCAt EONB phe WoBl Bl et nee! ¥he€ - whdrd gerumber
of sinmultaneous communi cati ons 20 channels is reduced in order to I ncrease

the rate of calmobidiesstatiden terlomptedminnthetimieriorhefsgsbeiddiaacity wil

reduce. |In packet ' | t.he _t t i u nd.t he del ay
I ncreases. 25 WE%‘?M sﬁ thergbgry'gen%r glgﬁgbjggg?ébﬁl}%e pr esent
I nvention 100 &l aisdnghehabpadiorenianneddthat schmttagatsisfyttiee given

communications quality is forced to be disconnected. 1In

packet communications, the target CIR may not be obtained
and the packet loss rate may increase, so that the
throughput may greatly be reduced.

15 As described above, the call which does not
satisfy the given communications quality is disconnected.
Thus, the conventional technique has a high ratio of call
disconnect during communications and a low grade of
service. If the number of simultaneous communications

20 channels is reduced in order to increase the rate of call
disconnect during communications, the system capacity will
reduce. In packet communications, the throughput is

reduced and the delay increases.

25 SUMMARY OF THE INVENTION

It is a general object of the present invention
to overcome the above-mentioned disadvantages of the
conventional art.

A more specific object of the present invention

30 1is to provide a mobile communication control capable of
ensuring a given communications quality by reducing the
information transmission bit rate if the given

communications quality cannot be satisfied, so that



conventional art. A nore specific object of the present invention 30 is to
provi de a nobile conmunication control capable of ensuring a given

comuni cations quality by reducing the information transmssion bit rate if
the given conmunications quality cannot b®2 satisfied, so that 5

communi cations can continue and the grade of service can be inproved. The
above objects of the present invention are achieved by a nobile

comuni cation control system5 including at | east one nobile station and at
| east one basecowamigatiohe eabidantdiomeuang athegredat o6l seyei@mcannc| udi ng:
a first part nqgs xiqgn;raffic of radio channels in one or both of the
above at | east e RO 8' station and the above at |east one base station;

a second 10 part neasuri MgeaaboOv@LLy jeeitis06s thelpregent hadestidami®l s in
use; and a third part determining a transmt power on_a transmtting side
and an i nf or mat3IHENCIN N &Pl b CoMBPBicRHLIMhECARLEPd SYSEPR traffic of the

radio channgl s jf-HRBingARY 1049 "BHd ARbaTe! SrahRihahat Be 15205, Pover on

the 15 transmtting side has reached a nmaxi numtransmt power. e above
obj ects of the mssatationenthemehide gbmpuritdtdvadcboptaobasystsmtion in a

mobi | e comuni cat iQns _syst omprising:. a receiyed |evel .nmeasuring
circuit measurt'™ lﬁﬁfﬁkePvgg}?édgﬁtbPePgﬁ¥%P%ﬁ%ﬁﬁéﬁg P ﬁ%%}?n 20 order to
recogni ze a tratHarmmedls tiheohadd® wdtmNBEl She aabdwee @ity @dast P& aidbiae
Interference Ratio) nmeasuring circuit _neasuring a received CIR of an

associ at ed one ®fatie apdditBe cpovfeiad itRasE ddte tRPSPedarion) R iATPEat i ons
quality of 1gachpdit asu@dhg &hedhRinica’fénd ARSAtS B PRAZS GRfinedls Unit
determining a transmt power of a nobile
in use; and a third part determining a transmit power on a
transmitting side and an information transmission bit rate
on the basis of the traffic of the radio channels in use
and information as to whether the transmit power on the
15 transmitting side has reached a maximum transmit power.
The above objects of the present invention are
also achieved by a base station in a mobile communications
system, comprising: a received level measuring circuit
measuring a received level of radio channels in use in
20 order to recognize a traffic of the radio channels; a
received CIR (Carrier Interference Ratio) measuring
circuit measuring a received CIR of an associated one of
the radio channels in order to measure a communications
quality of each of the radio channels; and a base station
25 control unit determining a transmit power of a mobile
station and an information transmission bit rate on the
basis of the traffic of the radio channels in use and
information as to whether the transmit power of the mobile
station has reached a maximum transmit power.
30 The above objects of the present invention are
also achieved by a mobile station in a mobile
communications system, comprising: a received CIR (Carrier

Interference Ratio) of a radio channel in use in order to



station and an information transm ssion bit rate on the basis of the
traffic of the radio channels in use and information as to whether the
transmt power of the nobile station has reached a nmaxi numtransnt power.
30 The above objects of the present inventbon are also achieved by a nobile
station in a nobile conmunications system conprising: a received CIR
(Carrier Interference Ratio) of a radio channel in use in order to 6
measure a comuni cations quality of the radio channel; and a control unit
whi ch control s Beaseres @ CopBupicaktPrm quadisynef | vre thagionichanpalbi and at e of

t he nobil e statipop. | d ] ont | [ t he
transmt 5 pome? g%%e?ﬁg%ﬁg%o?ﬁgg?g%&p?gﬁgn?sg?%% ??%#g%gggégtgﬁy a base
station and whi thfgrmgpoises tiransesdinsge tHitarata ¢dhathe tmodiilef etagio®nin

transm ssion bit raig i's reduced on the bashs of a traffic of radio

channel s in use@GFRFFHHS WatPoR GRtRPIvTdCRE! TRIATIAEHIE HORBFMEE ¢ he

mobi I e 10 ¢ at heRePasnd deheHrbnat 16 ItPaishi 8856h IbiR0Waite Ellaﬁtaép%

: b . : . ;
obj ects of the gresent i nvention are also achieved by a nobile

communi cat i ons bese retatienhand vobeh inKiopyseBetat tpe hifse gdasapnnthat r ecei ved

| evel of radio aggﬁi i se_] ggr to.re i rafsf i t her eof ;
nmeasuring a recgﬁ\g/e I% i:(q,‘g#{r }e'léér)ﬂ?rﬁjf’ SrTer grli(%efg%tlfsg)raegg‘“%drg i(%ﬁ%hannel I n
order to nmeasurbagis cafmaintiragfionst qrediic yhahnébe imdise andnnel ; and
determining a transmt. power gg $gnnbile stgtion and an i nfor

S

transni ssion bi tRFIFRRLGIOT RS ether (e SHaRFRtF iROHT Pﬁetgggﬁgg%H%nnels
and i nf or mafg Ons@stiéh neRaEnbactd rANERImuROYRANSHhi poweRhi | e station has
reached a maxi mumtransmt power. The above objects of the present invention
are The above objects of the present invention are
also achieved by a mobile communications control method
comprising the steps of: measuring a received level of
radio channels in use in order to recognize a traffic
15 thereof; measuring a received CIR (Carrier Interference
Ratio) of a radio channel in order to measure a
communications quality of the radio channel; and
determining a transmit power of a mobile station and an
information transmission bit rate on the basis of the
20 traffic of the radio channels and information as to
whether the transmit power of the mobile station has
reached a maximum transmit power.
The above objects of the present invention are
also achieved by a mobile communications control method
25 comprising the steps of: measuring a received CIR (Carrier
Interference Ratio) of a radio channel in use in order to
measure a communications quality of the radio channel; and
controlling a transmit power of the mobile station and an
information transmission bit rate in accordance with a
30 control signal regarding the transmit power and the
information transmission bit rate sent by a base station;

and proposing to the base station that the information

transmission bit rate is changed on the basis of a traffic



al so achi eved by a nobil e comunications control nmethod 25 conprising the
steps of: neasuring a received CIR (Carrier Interference Ratio) of a radio
channel in use in order to neasure a comunications quality of the radio
channel; and controlling a transnit power’of the nobile station and an

I nformation transm ssion bit rate in accordance with a 30 control signal
regarding the transmt power and the information transmssion bit rate sent

by a base statlon and grop05|ng to the base station that the information
transmi ssi on bidf TRdEo shaphetfedToMsenandaintommation, affte whetdrerr ddeo

channels in us f%ﬂg f | t r r of the
nobi | e station as ngcﬁggEEaﬂg1§%%§@R§2§t%ﬁﬁgﬁﬁfhﬁgmggégﬁéijﬁqgg DESCRI PTI ON
OF THE DRAW NGBwaRtimwm dpesmit fgoseirur es and advant ages of the present

i nvention will beconme nore apparent fromthe follow ng detailed description
when read in conjunction wth the acconpanying draw ngs, in which: 10 Fig.

1 is a di agpampHIpF OgQreiPTIONIOFHROORARING®Ntrolling the transmt power

of a nobile station;, Fig. 2 1S a diagram of a nobile comunications control
system according to an eRBBEF rMAniecds .t feapueeemnd adyaptages ofs theg. 3 is a
flowchart of anQekdl (9Beffich BAST bELBHL Hfodd dbohiBRE THoR iRy control of
an uplink sign an rnformatiron transmssio b|t rate control according
to the enbodlrnﬁulMMWHnbedptaE&ﬁﬂ daswemptxmm when réadsin ¢omuriearionof an
operation of a %g}g§$ e _statian gaa transnjtv@p r control of an uplink
signal and an iYif Ei BHCPPRHYANS CSAVBIS r &tk "eUTtf ol  according to the

enbodi nent 10f the presenFighvenid @hdiagram of a conventional method of

controlling the transmit power of a mobile station;

Fig. 2 is a diagram of a mobile communications
control system according to an embodiment of the present
invention;

15 Fig. 3 is a flowchart of an operation of a base
station in a transmit power control of an uplink signal
and an information transmission bit rate control according
to the embodiment of the present invention;

Fig. 4 is a flowchart of an operation of a

20 mobile station in a transmit power control of an uplink
signal and an information transmission bit rate control
according to the embodiment of the present invention;

Fig. 5 is a block diagram of a configuration of
a base station used when the present invention is applied

25 to CDMA; and

Fig. 6 is a block diagram of a configuration of
a mobile station used when the present invention is

applied to CDMA.

30 DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 2 is a diagram of a mobile communications
control system according to an embodiment of the present

invention. Referring to Fig. 2, a first base station 103



Fig. 5is a block diagramof a configuration of a base station used when
the present invention is applied 25 to CDVA;, and Fig. 6 is a block diagram
of a configuration of a nobile station used when the present invention is
applied to CDMA. 30 DESCRI PTION OF THE PREEERRED EMBCDI MENTS Fig. 2is a

di agram of a nobile comunications control system according to an

enbodi nent of the present invention. Referring to Fig. 2, a first base
station 103 8 orns a first cell 105, and a second base station 104 forns

a second cel | T¥8MSAS ifll§F_trfB‘EH & QrafP n?l@ﬁc% béseséaféﬁaf’?m%@‘* e station
102 are connecteginO & RecbhlStePRSR)E6.St At EPRs L Qoiie €3REELAVEDT AP o

channels. The transmt 5 power of the first nobile station 101 1s controlled
so that the retedonsd mObRlef stakidr 192 abei cennrcitddiolthei firshdddea st base
station 103 becolgrq§. gyal the target CLR .The transpit power aof the
second nobile stati c())ﬁ] %@3 ?’2 r%%%%c%r&g’%eaggﬁot%{%nqer}g're@?vgﬁm&ﬁ"ﬁ f the
second nobi be Ifbwdratdforhé02itst trivbifler stabdce Eimtisoroh@3obee@n®s equal to
the target CIR  The transmt power of the first base station 103 1is

f
control led so tHt tthe received GRGr thRet 1135 MAUde stakirdnlGbdnn the
first and Seconﬁhénﬂ%s% phabi opstidhl 153 8Rdoké &ﬁféﬁ.m}% %ﬂ@altafgett_ garget

CIR, respectively. though not illustrated in Fig. 2, the second base
station 104 perThe reranismitr poees tofpdiver secprd gloliilen sfatiobi 1@2 sisation is

| ocated in the G I, 1 qﬂg . neR | ti rfar.ns the
transmt power %‘%ﬁg‘ll.%ﬁz o7 o%tgh |§#%gl\s'§%ws onqefy%\%osgggggsrﬁ% JirTLlcs)ens, t he
system shaen istdligpn A02siantlexafidst bhssystatsorhavidnheaomes equal to

the target CIR.

The transmit power of the first base station 103
is controlled so that the received CIR of the first base
station 103 in the first and second mobile stations 101

15 and 102 becomes equal to the target CIR, respectively.
Although not illustrated in Fig. 2, the second base
station 104 performs the transmit power control when a
mobile station is located in the second cell 106, and such
a mobile station performs the transmit power control.

20 Though Fig. 2 shows only two base stations, the system
shown in Fig. 2 is an example of systems having a
plurality of base stations and a plurality of mobile
stations.

The radio channels used in the present

25 embodiment of the present invention are defined as follows.
The radio channel represents a frequency band used in
communications. 1In CDMA, a plurality of codes are
multiplexed in the frequency band. In FDMA (Frequency
Division Multiple Access), the frequency band is divided

30 into smaller frequency bands. In TDMA (Time Division
Multiple Access), the frequency band is shared on the time
division basis.

Fig. 3 is a flowchart of an operation of each



plurality of base stations and a plurality of nobile stations. The radio
channel s used in the present 25 enbodi nent of the present invention are
defined as follows. The radio channel represents a frequency band used in
communi cations. In CDVA, a plurality of colles are nultiplexed in the
frequency band. In FDVA (Frequency Division Miltiple Access), the frequency
band is divided 30 into smaller frequency bands. In TDVA (Tinme Division

Ml tiple Accessg the frequency band is shared on the time division basis.
Fig. 3is a fl ratagiognippelrd o SheehEnInit powest gonbROL Mfolaped in

the transmt p?mﬁflﬁﬁ ﬁhlognégﬁnfﬂydaQE 5 90 sndd il fglnenéag transm ssi on

bit rate cont according to t e present € of the

i nvention. 5 Fi ccsntrcﬂhethbafeef saatomtingf tontlee getesshmtte emboéimenmth etthethet he
traffic of radip chqinels is high (202). If the answer of step 202 is YES,
the base stati ofPfdtifes all nobile stations located in its own cell that

the traffig is high (208)rs¥hi endWddel s@ht O6n ISt Gafreir8dt 08 tdfniesa Met hod
of definitely sending informafion to all the nmobile stations that

conmuni cat e wi t¥hethemhibe sraffim of magio ehannsslse ist higbn(2@2kur € t he
d R | h
200 0.5 R (24 et RO 2L 00, ORI SLUNIE AU IE

determ nes, for t'Ton ether the're
satisfy t he taray?el ndbR 1at sahticbms loogitednin oitst avn celd thadShhe I f it is

determned 2t el 4R oh Merqd PEoNNES ShE Alea BB becabRig R 4008 o
10 by a method of definitely sending information to all the
mobile stations that communicate with the base station.
Next, the base station measures the received CIR (204) of
each mobile station. Then, the base station determines,
for each mobile station, whether the received CIR does not
15 satisfy the target CIR at all for a given constant time
(205).

If it is determined at step 205 that the
recejved CIR of a mobile station does not satisfy the
target CIR at all for the given constant time, the base

20 station notifies the above mobile station that the
information transmission bit rate of the involved radio
channel should be reduced (206). Then, the base station
reduces the information transmission bit rate of the
involved radio channel (207). Then, the base station

25 measures the received CIR of the mobile station of
interest. If the received CIR is equal to or lower than
the target CIR, the transmit power is not altered. In
contrast, if the received CIR is higher than the target
CIR, the base station sends the above mobile station a

30 transmit power control signal which requests the mobile
station to reduce the transmit power (209).

In contrast, at step 205, if a situation is not

detected in which the received CIR of a mobile station



20 station notifies the above nobile station that the information

transm ssion bit rate of the involved radio channel should be reduced
(206). Then, the base station reduces the information transm ssion bit rate
of the involved radio channel (207). Thepg the base station 25 nmeasures the
received CIR of the nobile station of interest. If the received CIRis
equal to or lower than the target CIR, the transmt power is not altered.
In contrast, if the received CIRis higher than the target C R the base
station sends tibes afew sdtakiflye tBé atavgetd C3IR hEtaasIi fopAMY gaQBhr ol si gnal

whi ch requests the nobile station to reduce the transmt power (209). In
contrast, at sEepsbamt fimey fhe haserstatign: dogetret changenihen the recei ved
CIR of a nobil th r the
gi ven constan? ?%ﬁ%ﬁgﬂﬂ#qbgggﬁg?gfféﬁﬁ'ogéxﬁotgn%angetﬁ?g? E?% ?on
transm ssi on bitranshit puwkrdwhennﬁmecf&uqyyeﬂheIRtiaanwdr[hMaaronhen t he
received CIRis |lo n.or 5 e I tar the received CIR
of a nobi sfegtl?ﬁe{? q}ﬁ thﬁgt heIft 5?‘6& ﬁg &t@%é’;easfnapi‘-%% sends
t he above WDblEQaﬁi@ﬁl£§1HﬂyhekrﬁﬂéﬁnﬁhéﬂﬁﬂﬁgeﬁoctR0|théﬂuﬂﬁﬂ sttB@tiopequest s
the nobile station to reduce the transmt power (209). 10 A description
will be given §ePESsERpiaRYe BaPiledSHARioOmARet FEARSTEFY iROWET FORTHPYh.

First, the ba t v Q§%ﬂ1 Le station
(210). Next , t%ggﬁégéhg?égﬁgﬁgégﬁe%ﬁ?ﬁ%gﬁﬂ o?gag&gh stgtlon whet her

t he recei ved CtRadsmbt mmwer5 (289)sfy the target CIR at all for the given

constant tj (211). |If | s.determ 11, that the received
CIR of a Hggfle station Qk)é?cﬁﬁpgﬁg?igﬁ &ﬁéglven og a’'sequence
carried out when the traffic is not high. First, the

base station measures the received CIR of each mobile
station (210). Next, the base station determines, for
each mobile station, whether the received CIR does not
15 satisfy the target CIR at all for the given constant time
(211). If it is determined, at step 211, that the
received CIR of a mobile station does not satisfy the
target CIR at all for the given constant time, the base
station determines whether there is a proposal to reduce
20 the information transmission bit rate from the above
mobile station (212). If there is such a proposal, the
base station notifies the mobile station of interest that
the information transmission bit rate will be reduced
(213), and reduces the information transmission bit rate
25 of the involved radio channel (214). Then, the base
station measures the received CIR of the mobile station of
interest (215). At step 216, the base station sends the
mobile station to the transmit power control signal which
requests the mobile station to reduce the transmit power
30 if the received CIR is higher than the target CIR and to
increase the transmit power if the received CIR is lower
than the target CIR. If the received CIR is equal to the

target CIR, the transmit power is not changed.



target CIR at all for the given constant tinme, the base station determ nes
whet her there is a proposal to reduce 20 the information transm ssion bit
rate fromthe above nobile station (212). If there is such a proposal, the
base station notifies the nobile station dflinterest that the informtion
transm ssion bit rate will be reduced (213), and reduces the information
transm ssion bit rate 25 of the involved radi o channel (214). Then, the base
station neasures the received CIR of the nobile station of interest (215).
At step 216, the base st aPi 680SEls @te StABLRLE. sifad shtuatioe is vdmit

power contr ol %&é@te‘q:iiﬁhwhiaguﬁfécﬁﬁqégv ﬁﬁ%‘? ﬁadt hBEiiQ é{?%ff’f%the

transmt power 30 1f the recelve an the targ R and to
i ncrease the trédoesnmnotpeatisty the taageitve€@RCGAR ald [fowethet awven he t ar get

CIR If the received CIR.is equal]_to the, target CIR.  the transmt, power is
not changed. 11°°% aé‘gnttrlﬁ‘gt,gﬁ_tlgt T8117 P‘Pg%fcmse&t iEBﬂmiEh‘i"ld'EOQ:?é‘teect ed in
which the receiyeftiGnRa2f skepOPi2 & tHeAbagB stfeforPersdimsl ¥né vdwrget CR
at all for the given constant time, or if there is no proposal fromthe

mobi | e 5 stati drenEriofesh trapsmispigmasenirali @h $farf @lfis t he above- nentioned
transm ssion control at itf‘fgrzﬂige Bbe‘féeerst%ltﬂﬁog@%@ségﬂeo'ﬂraﬁ&qﬁ: \};b%eéz][ ansm t

t
power control signal to the nobile station I nv I'rrespec e
whet her the tratdntorals sliiggphloto niie nidbe leeqtatiomn liGvodved nsrtespdaivet art

201, and the, Q00 CHIHLONRS LRELALI.ON 3o Spestiedyy LR L dectofor
received poverrd#igls @o kliepraeie clranngha, tho hivePaessiohed th a 15
pr edet er m ned tégé?ﬁ%?é% Egvgebeégeéihe total received

In CDMA, the decision of step 202 is made as
follows. The base station measures the total received
power level of the radio channels, and compares it with a

15 predetermined threshold level. If the total received
power level is equal to or higher than the threshold level,
it is determined that the total traffic of the radio
channels is high. In contrast, if the total received
power level is lower than the threshold level, it is

20 determined that the total traffic of the radio channels is
not high.

Fig. 4 is a flowchart of an operation of each
mobile station involved in the transmit power control of
an uplink signal and information transmission bit rate

25 control thereof according to the present embodiment of the
invention.

The mobile station determines whether it has
been notified by the base station that the total traffic
of the radio channels is high (302). If the answer of

30 step 302 is YES, the mobile station controls the transmit
power in accordance with the transmit power control signal
(303). Then, the mobile station discerns whether it has

been instructed to reduce the information transmission bit



power level is equal to or higher than the threshold level, it is

determ ned that the total traffic of the radio channels is high. In
contrast, if the total received power level is |lower than the threshold
level, it is 20 determned that the total jpraffic of the radio channels is
not high. Fig. 4 is a flowhart of an operation of each nobile station

i nvolved in the transmt power control of an uplink signal and information
transm ssion bit rate 25 control thereof according to the present enbodi nent

of the [hventiffe By cHBPbaSe hidR #8021 M NGe HICthELet lof1dg o980

notified by the base“station that the total traffic era channel s
is high (302). if ¥YHS: &hswmobife FFattiep BORices WEE, inflermatidre station

controls the transmt, owey .jn acc ce with the transmt power control
signal  (303). 'ﬁﬁ?é’rﬁmtsﬁgOHoB#er%ea%gﬁ?di ﬁ?é‘ﬁmé%he%fi*fh%?ém%en
instructed to rexduaeg b@4imfsqacbr,atﬁr@nsbga@§¢é SEtARI toldtaF@iRLY the base
station (304). If the answer of step 304 is YES, the nobile station reduces

the informabion transni 48i 6enEFast.afé §8el)302.n ifoAtr 45t deteminedanswer  of
step 304 is NOpfe t§1‘3eq§8’8§§er§ﬁat‘1|:ri%§ ngsﬁé‘f tbe%%lnﬁ§ik9e O%Ea[@scth at step
that t nobi

302, if it is determne e e station has no een notified that
the traffic oftadfifiradifotbaarmtics chanheld,ig hdgimbithe mébtierstatdonr ol s t he
transmt power in _.accordance with.the transmt power copntrql signal (306).
Then, the nnbil%??ﬁ?éi?a?ﬁSn Eﬁﬂiﬂﬁﬁ H8¥65W&RrﬁﬁCQ#%aF§§_V%@%“&Eﬂ the control
signal to incregsmsni® bbR8sNEIntIVICE1iHRA]L & JUedet ehBhNethe GRtsiiaRNt tine
after the transmt power reaches the maxi mnum power (307). If the answer of

step 307 i 30YEStatieomgptpenines whether it has received the control
signal to increase the transmit power for a predetermined

constant time after the transmit power reaches the maximum
power (307). If the answer of step 307 is YES, the mobile
station sends the base station the proposal to reduce the

15 information transmission bit rate (308). Then, the mobile
station checks whether it has been instructed to reduce
the information transmission bit rate by the base station
(309). If the answer of step 30% is YES, the mobile
station reduces the information transmission bit rate

20 (310). Then, the sequence returns to start 301. If the
answers of steps 307 and 309 are NO, the sequence returns
to start 301.

The above-mentioned operations of the base
station and mobile station result in the following

25 advantages.

First, in a case where the traffic of radio
channels is high and thus the predetermined communications
quality cannot be satisfied at the given information
transmission bit rate for a certain time, the receiving

30 side does not instruct the transmitting side to increase
the transmit power but the information transmission bit

rate is reduced on both the transmitting and receiving

sides so as to satisfy the given communications quality.



station sends the base station the proposal to reduce the 15 information
transm ssion bit rate (308). Then, the nobile station checks whether it has
been instructed to reduce the information transm ssion bit rate by the base
station (309). If the answer of step 30913 YES, the nobile station
reduces the information transm ssion bit rate 20 (310). Then, the sequence
returns to start 301. If the answers of steps 307 and 309 are NO, the
sequence returns to start 301. The above-nenti oned operations of the base
station and nobHémce} atheocomaanitativrsheahotdémwimg:. 25 advantages. First, in

a case where the traffic of rgdio channelg s high and thus the
predet er mi ned communi cat PERENdquil i3 FaASEnHBETH et TG ¥EdateYRE Rt ven

information trensntasdiQAnd bié! Gedi¥asdsCahl g ithe ﬁkﬁeeféﬁﬁiﬁ’éd‘g 30 side
does not instruct the tranSmtting side to increase the transmt power but

t he i nfor mat i oncomeunivaddions @gualitymcanngtsbeusatdisdiiedort the giwamsnitting

and recei ving SLAGH9485Lan AL 0n R ghyenesomIUL GaLL oS guAbILY. 13
Hence, the Communi catl ons can continue. Second, 1nh a case where the received
| evel on the riefirmatdon deansmtssises bandrateisid hrequoedebrr votiecthe

comuni cations quality cannot be satisfied_at the given 5 infornmation

transm ssi on bi traREE ttdng,ape (¥ HNge S186% S¢ f P aREASTY aHri ssion bit

rate is reducedg R otmbifi§cat{Shs Hda1iRg . ANthiLC NG RYmliA$SatmS 1O
satisfy the given comrunications quality. Thus, the comunications can

continue. 10 Fﬂgﬂlsxm§iapﬁkopk di agram of the base station used in a case
where the Ebesent |nvent%g8.|§ f@uﬂlﬁﬁ$ckodiagram of the base station

used in a case where the present invention is applied to
CDMA. The configuration of the base station shown in Fig.
5 can handle a plurality of mobile stations, and has
identical structures respectively provided to the mobile
15 stations. For the sake of simplicity, Fig. 5 illustrates
the entire structure involved in one (first) channel, and
a part of the structure involved in the second channel,
while omitting the structures respectively involved in the
remaining channels. It is to be noted that an antenna 401,
20 an antenna sharing unit 402, a received signal
distribution circuit 403, and a transmitted signal
combining circuit 419 are shared by all the radio channels.
The base station includes the antenna 401, the
antenna sharing unit 402, the received signal distribution
25 circuit 403, a received level measuring circuit 404, a
first receive correlation unit 405, and a first
demodulator 406. The antenna 401 is used to transmit and
receive signals. The antenna sharing unit 402 is used to
share the antenna 401 in transmitting and receiving. The
30 received signal distribution circuit 403 distributes a
received signal to the received level measuring circuit
404 and the first receive correlation unit 405, etc. The

received level measuring circuit 404 measures the entire



CDVA. The configuration of the base station shown in Fig. 5 can handle a
plurality of nobile stations, and has identical structures respectively
provided to the nobile 15 stations. For the sake of sinplicity, Fig. 5
illustrates the entire structure involved4in one (first) channel, and a
part of the structure involved in the second channel, while omtting the
structures respectively involved in the renmaining channels. It is to be
noted that an antenna 401, 20 an antenna sharing unit 402, a received signal
di stribution cimeceitved0Bevahdia theansoeived sigpads frombihe npceivedi t 419

are shared by all the.radi o channels. The se _station includes the antenna
401, the antemnfﬁap?ﬁgr&ﬂﬁloﬁ?of}rfﬂkprgggi yé[i‘esl%bﬁ%'f €t %ution 25
circuit 403, adsngeeluedohevelit MISUAkES &iddttel a494n Wetlvdei tiRcel ve
correlation unit 405, and a first denodul ator 406. The antenna 401 is used

to transmt andeced¥efdveignahdficom the regeiiad sagrphglistiritigdons used to
share the agte@ﬁc%@.h%g%éﬁ‘%“gﬁrbgﬂiﬁ&dc&fé: %bﬁﬁiea_f\%{ O?é)tl{]a%%e' ved si gnal

distribution circuit €s a ~recelv si gnal € received
| evel measuri ngtation confl amd tt hé3f | dstermeneisve recerlattiioringni t 405,
etc. The received Ieve&rreasuri ng.circuit 40 rreasgres the entire 14

recei ved | evel B55€Gh80, ERQSRIFEIAIASP s RV RTHETEcLeSRFaLiNghal The

distribution cigiggitt gdfidauildidr 1408t aeR6@h VA esC @hECHBEHON diYra14@F thkes a
correlation between the received signal fromthe received signal
di stribution 5fdinsgurecabee farrelapiendimit A¥e 3PBcPYIRME DY a base station

pert or ms. dsdpr eamragerne eI FIERALE | I A rsd Qe A A, R Batboar
signal of the Hasr $her furciionr @fr ehangbmg witie sp@Badimgl galtrpuins a
accordance with an instruction from the base station
control unit 413.
The base station shown in Fig. 5 further

15 includes a first decoder 407, a transmit power control
signal read circuit 408, a first received CIR measuring
circuit 410, and a first channel control unit 411. The
first decoder 407 decodes the encoded signal from the
first demodulator 406, and outputs a resultant information

20 signal. The first decoder 407 is also equipped with the
function of decoding a plurality of bits which represent
the original one bit of information in order to improve
the reliability to thereby reproduce the original one bit
of information in accordance with an instruction by the

25 Dbase station control unit 413. Further, the first decoder
407 has the function of decoding packets that are
transmitted a plurality of times to reproduce the original
information.

The transmit power control signal read circuit

30 408 extracts the transmit power control signal from the

information signal output by the decoder 407. The

received CIR measuring circuit 410 measures the received

CIR through the first demodulator 406. The first channel



10 resultant encoded signal. The first denodul ator 406 al so has the
function of changing the spreading gain in accordance with an instruction
fromthe base station control unit 413. The base station shown in Fig. 5
further 15 includes a first decoder 407, astransmt power control signal
read circuit 408, a first received CIR nmeasuring circuit 410, and a first
channel control unit 411. The first decoder 407 decodes the encoded signal
fromthe first denodul ator 406, and outputs a resultant information 20

signal. The fircehtdeaodsait 40 idetalrh@nesuitpettatsilitt péwef urcttinen of
decoding a plurality of bits which represent the original one bit of

i nformation i n"oPddr EEAFAPR O™ (the PeFPabiqf (hre STRREPEDLPIEH oduce the
original one bidynt@hl g&ﬁﬁg@tféga I raGeer Sehncend gggaie$55 Elfé_cftéhton by the 25

base station control unitf 413. Further, the first as the
function of decopladipacki sin ecamdence redishittheedranghit ghovwer dhusi nes to

reproduce the Lginal _.information, The.transm t power, control signal read
circuit 30§403é%%FF%8F9'tH§u 3n$Pep ﬁ£§té%ﬁ¥Vl g?ﬁhﬁ?fﬂFHﬁiﬁﬂg
i nformation si gialdueespuhe byrdmidepoder ddtroiheigaaei ¥eddl R measuring

circuit 410 neasures the received CIR through the first denodul ator 406.
The first chanddrnEnitigd: ol thimobile gErEloR Mys comparingstha oydmEE to t he

mobi | e Stat i on def el QU Mlkle Yed BER! FERSIE ind)REu1 0B Qlirs} GRR! T ead

circuit 408, and controls a first anpli I n accordance wit he
transmit power tepingetsCdBt eand rashdsFithe htransmigt fiower combrel ssigmadotouni t

ﬁééi|2rg?;¥§§nE€%i§5%&SHLit in@f@ﬁ%8ﬁi§iﬂﬂﬁl to be transmtted to the
y “conpari ng e out pu

Furthermore, the base station shown in Fig. 5 is
equipped with a second receive correlation unit 412, a
first encoder 415, and a first modulator 416 in addition
to the above-mentioned base station control unit 413, the

15 signal multiplexing circuit 414 and the first amplifier
417.

The base station control unit 413 has the
following functions. The first function of the base
station control unit 413 is to recognize the current

20 traffic of the radio channel by referring to the received
level measured by the received level measuring circuit 404.
The second function is to indicate the spreading code to
the receive correlation units and the modulator. The
third function is to change the spreading gain in the

25 first demodulator 406 and the first modulator 416, as
necessary. The fourth function is to represent one bit of
information in terms of a plurality of bits in order to
improve the reliability. The fifth function is to form a
packet consisting of a plurality of bits and transmit the

30 packet a plurality of times.

The signal multiplexing circuit 414 multiplexes
information to be transmitted, the transmit power control

information produced by the first channel control unit 411



of the first received CIR neasuring circuit 410 with the target CIR and
sends the transmt power control signal to 10 a signal nultiplexing circuit
414. Furthernore, the base station shown in Fig. 5is equipped with a
second receive correlation unit 412, a fiiest encoder 415, and a first

nmodul ator 416 in addition to the above-nentioned base station control unit
413, the 15 signal multiplexing circuit 414 and the first anplifier 417.
The base station control unit 413 has the followi ng functions. The first
function of theriptgansmatted €omobaleuptat ik ,i anfoar eepoetZ &ff he current
20 traffic of the radio channel by referring to the received |evel neasured
by the recei veFIFOL dpisrrakipritiochet sepl to mebidecskatiomzti dheis to
indicate the s i cel N lROR+ Lol d e

modul at or . The L AAP00E ; 45 tpgel Ehd infkred Akt R RS oo
first denodul atsirgndl6madtdiphexing tircndtl 4tor ADe, fasstnenesd=r w15The fourth
function is_to represent one piit of _information in ter of a plurality of
bits in ordSr (350 FOFOVRSE HE Ty fhE FREbLon AT BePPRSFRRRY GRS S1tooFor m a
packet consi stifird¥natiBhUbR!a tp1utalRitySofnsh s ams Birliet heo 3nrrketha
plurality of tinmes. The signal nultiplexing circuit 414 nultiplexes

i nf or mati on to ¥RigbdAdiHyt aed thendunchieni of REGeMbidRYr 8| PlurFldityaeron
produced by thq, i h r Lot 4L a ' : nobi | e
St ati ons, and SNa pneS" & BRKEP M ik (hh! nelBacke ey PRb AT
stations. The df rsmesnindaccelidanmecwdel darelnmirucplienefirem giie basem t he
signal nul ti.pl exi circuit 414.. The first encoder 415 is 5 al so equi pped

wi th the fdRct [ BRaP EBPtE%h‘PH& gﬁg'bit of

The first modulator 416 modulates the encoded

signal and spreads the modulated signal by the spreading
code specified by the base station control unit 413. The
first modulator 416 is also equipped with the function of

15 changing the spreading gain in accordance with an
instruction from the base station control unit 413. The
first amplifier 417 amplifies the modulated signal to
cbtain the transmit power specified by the first channel
control unit 411.

20 The base station shown in Fig. 5 also includes a
second amplifier 418, and the aforementioned transmitted
signal combining circuit 419, which combines the
transmission signals from a plurality of amplifiers
including the first amplifier 417 and the second amplifier

25 418, and supplies the combined signal to the antenna
sharing unit 402.

In the configuration shown in Fig. 5, the
transmit power control information is accompanied with the
information signal. Alternatively, the transmit power

30 control information may be transmitted by using another
channel.

A further description will be given of the

configuration of the base station shown in Fig. 5 and the



information by a plurality of bits in order to inprove the reliability and
the function of assenbling a plurality of bits into a packet and
transmtting the packet a plurality of times in accordance with an
instruction fromthe base 10 station contli7ol unit 413. The first nodul ator
416 nodul ates the encoded signal and spreads the nodul ated signal by the
spreading code specified by the base station control unit 413. The first
nodul at or 416 is al so equi pped with the function of 15 changing the

spreadi ng gain Cbpemtd@ndaheraewﬁ tshoam insFigicti.on fromthe base station
control unit 413. The | i 417 | fies the npdul at ed_si gnal to
obtain the transmit pome é@ﬂ? g&‘b aPfeS ?%E%?‘EEQEHE?S nreie e 411
20 The base st atdwan sﬂomu@ dlidhned ahSehé NEdaeifeda 1e6€L ORcasifilnd i er 418,
and the aforenmentioned transmtted signal combining circuit 419, which
conbi nes the t@HAMBHits4Pbn sThmmalesenve he‘fﬁbr@qst Weéﬁuﬁﬁ%IWlSﬁ@ tioncl udi ng
the first a I| er 7 d | jf4 er s the
conbi ned S|§Eal 5 %é gngeﬁﬁg%: %gggngﬁgﬁl :QOZT%? 6%%% %g%flg rat%on shown
in Fig. 5 the tner mmmtre@o]mrelcmialsulreambprm und ti 404cebtipartieedyiwiehh t he

I nformati on signal er nat nsm t 30 control_information
may be transni & 515’5915 ﬁ?\ uéhéﬁﬁ S?ﬁ’ﬁgﬁg?rd&%rﬁﬁﬁﬁf&ﬁ will be
gi ven of the Qgﬂmh@u&aaignﬂgﬁukhg Qgsglgmatlon shown in Fig. 5 and the 17
operation thereof shown in Fi 3. Step 202: The base_ station neasures the

received |evel of ratioSEpRMAE: iIf dhelf cdetrarinesy thakebherrenpived
10 1level is higher than the threshold level and the traffic

is thus high, the base station control unit 413 sends the
signal multiplexing circuit 414 the information showing
that the traffic is high. The signal multiplexing circuit
414 multiplexes the above information to the information

15 signal. The multiplexed signal is transmitted to the
mobile stations via the encoder, the modulator and the
amplifier.

Step 204: The first received CIR measuring
circuit 410 measures the received CIR of the signal from

20 the first mobile station and sends the received CIR to the
first channel control unit 411.

Step 205: The first channel control unit 411
compares the received CIR with the target CIR. If the
received CIR does not satisfy the target CIR at all for

25 the given constant time, the first channel control unit
411 notifies the base station control unit 413 of that
situation.

Step 206: The base station control unit 413
sends the control signal to the first mobile station via

30 the transmit system including the signal multiplexing
circuit 414, the above control signal showing that the
information transmission bit rate should be reduced.

Step 207: One or both of the first demodulator



circuit 404. The received level thus neasured is sent to 5 the base station
control unit 413. The unit 413 conpares the received | evel neasured by the
unit 404 with the given threshold |Ievel, and thus determ nes whether the
traffic of the radio channels is high. St8p 203: If it is deternined that
the received 10 level is higher than the threshold |evel and the traffic
I's thus high, the base station control unit 413 sends the signal

mul tiplexing circuit 414 the information showing that the traffic is high.
The signal nul #Ppl arfntheifigistt degodemAQ7 pirex eonthel kasbe ineflucemthen to
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The first recebeed & Rhedsidstngodalatsr 4141 @naeaker £irdthenceaerveds Cl R of
the signal from 20 the first nobile station and sends the received CIR to
the first chanf&f EeRtFRHethite Feduce: e Apformagion (FansdssdrncBhtrol unit
411 conpares theereceived CCRwth the target C'R If the received CIR
does not satisfy the target CIR at all for 25 the given constant tine, the
first channel control un$tep £08:n&hefimkommad igaséransmisgicobtitorat@it 413

of that situation, ep 206: .Th tati o r uni.t. 41 ends the
control signal &fsog?ﬁ'g&?ﬁ?rosq 6Dr‘ﬁ)%‘l ?%gggﬁg?igo%avtﬁgn %ﬁat ﬁllée tl?oé)r%slr% t%tgé%?rg‘m
i ncl udi ng t he angnahenutid @iestngeceived ICIRL heablitind @igoudnt aed si gnal
showi ng that the information transnission bit rate should be reduced. Step

207: One or boMR2sETeRcthe LacedurEdul Bt the sigRalnrahdhe pebiligcoder 407
are controld edgkQt58AUSE ift®rest. The received CIR thus measured is

sent to the first channel control unit 411.

Step 209: The channel control unit 411 compares
the received CIR with the target CIR. If the received CIR
is equal to or lower than the target CIR, the channel

15 control unit 411 sends the first mobile station the
transmit power control signal which indicates that there
is no need to change the transmit power. In contrast, if
the received CIR is higher than the target CIR, the
channel control unit 411 sends the first mobile station

20 the transmit power control signal which instructs the
mobile station to reduce the transmit power,

Step 210: The first received CIR measuring
circuit 410 measures the received CIR of the signal from
the first mobile station, and sends the received CIR thus

25 measured to the first channel control unit 411.

Step 211: The first channel control unit 411
compares the received CIR with the target CIR. If the
received CIR does not satisfy the target CIR for the given
constant time at all, the first channel control unit 411

30 notifies the base station control unit 413 of that fact.

Step 212: If the received signal from the first

mobile station contains information that proposes to

reduce the information transmission bit rate, the base



I nformation transm ssion bit rate. Sinmultaneously, one or both of the first
nodul ator 416 and the first encoder 415 are controlled to reduce the
information transm ssion bit 5 rate. Ste 08: The information transn ssion
bit rate is reduced on both the base station and the nobile station, and
then the first received CIR neasuring circuit 410 neasures the received CIR
of the signal fromthe nobile 10 station of interest. The received CIR thus

nmeasured is se Q. t Lrst . c | ;¢o0 [ ) . _The
channel contr ol%anﬁlt%%%?nfg%{r)r%a?rgl? rlp ‘éelrgegﬁe#é\%" IOE \?\nﬁ%hagéggté‘?%eqts R If
t he received Cl\Ha ithee¢hahnéd contlr@lenntibasli he target CIR the channel 15

control unit 411 sends the first npbile station the transmt power control

si gnal which indicates t§§ﬁpt?&§¥3WQQQ ﬁorﬁ@%ﬁF¥Q?(ﬂ¥aﬁ66 {REO¥RAHEGA t power .
In contrast, ifyrdfignikeqBhVEPt Gdtd ashggggssémy e ERLgetmbbfie the channel

control unit 411 sends the first nobil ation” 20 the transmt power
control sighal stdtden,ngheubase tdt@tigpbcprteehtunit #d3r sdnds the firmtsni t
power. Step 210; .The fi.r ecel ve | ipg .circuit. 41 sures the
received CIR ofm(%thlreles isgﬁgﬁoglr%hr% ciqr%écg Er gﬁn&iv{i‘g‘c& 5F%ﬁ?t%n§“%§tt he
received CI R t hisbil2b sreasonetb txedude thesintdmwatalonc@pahomisetidn ik Step
211: The first channel control unit 411 conpares the received CIRwith the

target CIR |f ¥HE WHécdPGelrEIIFSIONnSYSEelt i WS Bt ERgetieMd for the

gi ven constantyiit®iakiall citheitf igngt channel control unit 411 30 notifies
t he base station control unit 413 of that fact. Step 212; If the received

signal frodPthe first nmSBePe2b4atdngnozohobh et i HieokArstodemednlafiasposes to
reduce the infofg@t) onfapsil sHU B 457t Sre (133 ed to reduce the

information transmission bit rate. Simultaneously, one or

both of the first modulator 416 and the first encoder 415

are controlled to reduce the information transmission bit
15 rate.

Step 215: The information transmission bit rate
is reduced on both the base station and the mobile station,
and then  the first received CIR measuring circuit 410
measures the received CIR of the signal from the mobile

20 station of interest. The received CIR thus measured is
sent to the first channel control unit 411.

Step 216: The channel control unit 411 compares
the received CIR with the target CIR. If the received CIR
is equal to or lower than the target CIR, the channel

25 control unit 411 sends the first mobile station the
transmit power control signal which indicates that there
is no need to change the transmit power. In contrast, if
the received CIR is higher than the target CIR, the
channel control unit 411 sends the first mobile station

30 the transmit power control signal which instructs the
mobile station to reduce the transmit power.

Fig. 6 is a block diagram of a configuration of

a mobile station used in a case where the present



19 station control unit 413 is informed of the above proposal via the
channel control unit 411. Step 213: When a reduction in the information
transm ssion bit rate is proposed by the first nobile 5 station, the base
station control unit 413 sends the first 2fpbile station the control signal
whi ch requests the first nobile station to reduce the information

transm ssion bit rate via the transm ssion systemincluding the signal

mul tiplexing circuit 414, 10 Step 214. One or both of the first denodul ator
406 and the f|ﬁ§We§§é86e%s4QHP%%Q§ EonfP¥tied to reduce the information

transm ssion bit rate. ,g Q%ugltgtlggeﬁrg;ﬂ lRtp ce hﬁ.ééil‘% I gBduI at or

416 and the first encoder are control 0 re or fRti on
transm ssi on biantebBbar 80, Bt et2bhba Fharing eamiwnt 502, t aarsseiss on bit rate

i's reduced on both the.base I.on_anpd t bi station and_then the
first received c@rﬁe_ﬁ@g%ﬁ?r'ﬁbﬁcaﬁt’o@w f 5&‘60‘5]@& rég"'t h@& ‘?%%@erfe%%élﬂaof t he
signal fronsther@ilie pwet addrtirodf sigh&l edad Thecueeesoed Lidckhved
neasured is sent to the first channel control unit 411. Step 216: The

channel cont r olCTEnMeaZYTLRG R t @ﬁ@ récaniE@Llcurihi 00 « e sigpgét QAR I f
the received Cl 1St' Eg!ﬂﬁé #ﬁcﬂfit' awgr Liadhddaerd %g@etaq\&ul@c%rcgi‘ gnel 25

control unit 4 Irst no re station t transmt power tontro
si gnal whi ch i rdhidcahesmphiafieheéslS. is no need to change the transmt power.

D contrast, L1 the [eopyed QLR Bl A0Sled i ULt 0ok it g chamel
control sigoal ssynahsi nsThelCritdnne sHBPinG Wiiat 502 16 tssio® tdmerteransnit
pover- the antenna 501 in transmitting and receiving. The

receive correlation unit 503 takes a correlation between

the received signal from the antenna sharing unit 502 and

a spreading code specified by the control unit 509,

15 determines a receive timing based on the correlation, and
performs despreading. The demodulator 504 demodulates the
output signal of the receive correlation unit 503, and
outputs a resultant encoded signal. The demodulator 504
also has the function of changing the spreading gain in

20 accordance with an instruction from the control unit 509.

The decoder 505 decodes the encoded signal from
the demodulator 504, and outputs a resultant information
signal. The decoder 505 is also equipped with the
function of decoding a plurality of bits which represent

25 the original one bit of information in order to improve
the reliability to thereby reproduce the original one bit
of information. Further, the decoder 505 has the function
of deccding packets that are transmitted a plurality of
times to reproduce the original information. The transmit

30 power control signal read circuit 506 extracts the
transmit power control signal from the information signal
output by the decoder 505.

The received CIR measuring circuit 508 measures



Fig. 6 is a block diagramof a configuration of a nobile station used in a
case where the present 20 invention is applied to COMA. The nobile station
shown in Fig. 6 includes an antenna 501, an antenna sharing unit 502, a
receive correlation unit 503, a denodul adr 504, a decoder 505, a 5
transmt power control signal read circuit 506, a received CIR neasuring
circuit 508, a control unit 509, a signal multiplexing circuit 510, an
encoder 511, a nodul ator 512, and an anplifier 513. The antenna 501 is used
to transmit andhegecesdved (CER giaovghThee damnvivdashar 5. uriiie 802tirelused to

§2?£§|airgnaﬂﬁﬁﬁﬁgbggﬁaﬁgs a correb ??5 %%%ﬁé%ﬁ%k?ﬁ Jggé?@§§F§F§ﬁa| from

the antenna shastidigounby Bé¥emfithg @ospheastitigtc ogethoeeidnHgh tbypolae control
unit 509, 15 determ nes_a receive timng based on the correlation, and

performs despr GRNHGL Fhendemsdd SL5FUEDA Uomddd 88RIS tRCORRASPONAdNgnal of
the receiveg CO”r?s't"i‘hb@P n‘%as thgln?mfl@ytg)llgs %éggsu{ﬂgrgo%nggl@ gnal

The denodul at or 504 unction of changing the spreading gain in
20 accor dance S pandizoes rides itoansmdm power @ontoblusigndD o bEhesedecoder

505 decodes th oded si de | at.or, 504, and o uts a
resul tant infor '?E?‘S Ba g%%ﬂatlofh ralé'cgla% us'm%gtél g af%% TERS V&@d%\%ﬁt h the
function of demSﬁglﬁgpéw@iﬂtt woaf, bhé sswppldlesr epr esethie Ayriahe ori gi nal

one bit of information in order to_inprove the rellab|I|E% to t hereby
reproduce the GMGLRALXIRG BiECUidt SLAF or FTEHSE . EBRt FRPtTharddc888r 505 has

the functipp Qlecd@n99t8%aRPGitlageshhe afﬁaﬂénﬁ'%sﬁb&éfdlévﬂ Yl ofth tines
to reproduce the ofiginal information. The transmt
mobile station involved in the current radio channel and

the maximum transmit power level thereof. Furthermore,
the control unit 509 manages the current information
transmission bit rate, and supplies, as necessary, the

15 demodulator 504 and the modulator 512 with an instruction
to change the spreading gain as an instruction about
change of the information transmission bit rate. Moreover,
the controeol unit 509 represents one bit of information in
terms of a plurality of bits in order to improve the

20 reliability. Additionally, the control unit 509 forms a
packet consisting of a plurality of bits and transmits the
packet a plurality of times.

The signal multiplexing circuit 510 multiplexes

information to be transmitted, the transmit power control

25 information produced by the control unit 509 and
transmitted to mobile stations, and a variety of control
information to be set to mobile stations. The encoder 511
encodes the multiplexed signal from the signal
multiplexing circuit 510. The encoder 511 is also

30 equipped with the function of representing one bit of
information by a plurality of bits in order to improve the
reliability and the function of assembling a plurality of

bits into a packet and transmitting the packet a plurality



30 power control signal read circuit 506 extracts the transmt power

control signal fromthe information signal output by the decoder 505. The
received CIR neasuring circuit 508 neasures 21 the received CIR through the
denodul ator 504. The control unit 509 de22rmnes the transmt power of its
own nobile station by referring to the output of the transmt power

control signal read circuit 506, and sends a corresponding 5 instruction to
the anplifier 513. Also, the control unit 509 produces the transmt power
control signal ofothwesein adcepridapckasktlstat iims timobtiemefmont ke of t he
received CIR neaﬁurin Qééﬁﬁit 508, and supplies it to the signal

mul ti pl exi ng c PRSP 510 tther, the control unit 509 10 recogni zes and

manages the transnit powefie Iy@Ri1a®bri $52 GvstulERes! ehetaidsded RMghyed in the
current radi o channel and the maxi numtransmt gomer | evel thereof.

Furthernore, ©RE EBREAYF e Mosbdahedagkanalndyctihe evRTeaimamecden
transm ssi b% Fﬁg%ge%fgﬂ1§HPE%5%§ola§anQﬁﬁﬁar¥het£§§FE%€3§n%gﬂlﬁgor 504

and t he nodul at an instruction to change € spreading gain as
an instructionalsoutquippedjevidh the fudotrimat iofinchangismg stieosplrebdiage.

Moreover, the cqontrol unit_ 509 represents one hit of information_in terns
of a plurality 96 hiRsafreriansge V&gﬁnﬁ?0%&??ﬁ?€t29nrg¥?@ﬂﬁqq19?PtﬂaaitionalIy,

the control unighi®0806 Or NBheéd anipAskebr CONPipip10¢ 165 EndInmdal1ialtegof bits and
transmts the packet a plurality of times. The signal nultiplexing circuit

510 nul ti pl exe§igpalokere?heH ™ dhBetraRsmHy Mowgr FReCifiatst théwer control
25 informefdonphedHeednPy ddye control unit 509 and transmitted to nobile
stations, and a variety of control information to be set to nobile
stations. The encoder 51In the configuration shown in Fig. 6, the

transmit power control information is accompanied with the
information signal. Alternatively, the transmit power
control information may be transmitted by using another

15 channel.

A description will be given of the configuration
of the mobile station shown in Fig. 6 and the operation
thereof shown in Fig. 4.

Step 302: The control unit 509 of the mobile

20 station reads information from the signal sent by the base
station via the receive system from the antenna 501 to the
decoder 505. Then, the control unit 509 determines
whether a report showing that the traffic of the radio
channels is high has been reported.

25 Step 303: The transmit power control signal read
circuit 506 reads the transmit power control signal
addressed to the mobile station from the received signal
sent by the base station, and supplies it to the control
unit 509. Then, the control unit 509 notifies the

30 amplifier 513 of the transmit power indicated by the
transmit power control signal.

Step 304: The control unit 509 discerns whether

the received signal from the base station includes the



encodes the multiplexed signal fromthe signal nultiplexing circuit 510.
The encoder 511 is also 30 equi pped with the function of representing one
bit of information by a plurality of bits in order to inprove the
reliability and the function of assenbling3a plurality of bits into a
packet and transmtting the packet a plurality 22 of tinmes in accordance
with an instruction fromthe control unit 509. The nodul ator 512 nodul ates
t he encoded signal and spreads the nodul ated signal by the spreading code 5
specified by t h=omootlr slignalthSmh inbérootellmdductidd is tldso equi pped with
the function of, { %5 ?f g readi ng 1gTal n in accordance with an

i nstruction fromirERtRP, bFan §§1969 WPl ifier 513 anplifies the
nodul ated signal to obtgiBptH§st MENTREt aPVEconteef kegnly f{dhe 10 control
unit 509. In the conflguratlon shown in Fig. 6 the transnt power control
i nformation is Edadedniadthe treasived algnadt ithe segharl writerid®ively, the
transmt po el | o) n e e y | anot her 15
channel . A esé# |8% mkﬁ% éﬁnﬁdﬁ%eﬁ§§¥hgﬁg%%%Q§%§h%a?|gnaﬁg e nobile
station shown idedadgr Goandotfmitmeertaei binfoinfeerienf tehawmi ssioritgt 4. Step

302: The control unlt 09 t he nobil e 20 st reads information from
the signal sentt3ht R égﬁtr‘é(t'ﬁ B8R 9F PPHE ‘?%ec’,:g‘levg 1T5E B4 0T #e 6ant enna

501 to the decqffeitha0%irdhedhcddtd 208t £6! raide 2B Qﬁf@ﬁﬂa% whet her a
report showing that the traffic of the radio channels is high has been

reported. 25 Stigmregdssipe pit@het power control signal read
10 Step 306: The transmit power control signal read

circuit 506 reads the transmit power control information
to the mobile station from the received signal sent by the
base station, and supplies it to the control unit 509.
Then, the control unit 509 notifies the amplifier 513 of

15 the transmit power indicated by the transmit power control
signal.

Step 307: The control unit 509 determines
whether it has continuously received the control signal to
increase the transmit power for the predetermined constant

20 time after the transmit power reaches the maximum power.

Step 308: If it is determined that the control
signal to increase the transmit power for the
predetermined constant time after the transmit power
reaches the maximum power is continuously received, the

25 control unit 509 sends the control signal which proposes
to reduce the information transmission bit rate to the
base station via the transmission system.

Step 309: The control unit 509 determines
whether the received signal from the base station includes

30 the control signal which instructs the mobile station to
reduce the information transmission bit rate.

Step 310: If the above control signal is

included in the received signal, the control unit 509



circuit 506 reads the transmt power control signal addressed to the nobile
station fromthe received signal sent by the base station, and supplies it
to the control unit 509. Then, the control unit 509 notifies the 30
anplifier 513 of the transmt power indic2ded by the transmt power control
signal. Step 304: The control wunit 509 discerns whether the received signal
fromthe base station includes the 23 control signal which instructs
reduction in the information transmssion bit rate. Step 305: |If the above
control signal ihgtracis vahed ombohk o£cidies deémodyhator t5k @mdt the unit 509 5

i nstructs one qr h t.he d ul.at or_ 504 and the decoder 505,to reduce
t he infornatioﬁefgg%gﬁ%g%ﬂﬁhr'?ﬁggréﬁ%nlﬁﬁ% a %gPu€¥%P%Wﬁ§%ﬁonb %ﬁ of the
first nodul at oFadd$ amddiddteutitESbn€NEOAVthA b8 the rEite mdda1afber 424 i on
transm ssion bit rate. 10 Step 306: The transmt power control signal read

circuit 506 re8Bd the FigfisencogeRetl? drt meAUrht Breratnimymatdonhe nobil e
station erﬁ]tgfaﬁgﬁﬁ%%ﬁﬂliﬁQnQEtﬁent by the base station, and supplies it
. en, t

to the control unit e control unit 509 notifies the anplifier
513 of 15 the transmt powerscrigtianeedilly behgiveansfn fiypwehroaghr ol

signal. Step 30Q7._The conir unj t 509 term.nes_ . whether it has

cont i nuousl y rggéfgéﬁe%h%{sc%lﬁfr(dba%?brh%& o I REPRELA (HFENSPARSEPR power for
the predetern ped canstaid tAist chengid® qiahe tiyr anssddmptwRit ibgaches t he

maxi mum power . Stﬁ{)lgBOB: If it is determned that the control signal to

i ncrease the tPahBnthe RARS statipReany MAPdiler HAECRonst ant tine after the

transmt pqyer The first method is to increase the spreading
gain in the same spreading band in CDMA. In this case,
the informatioﬁ transmission bit rate is reduced, while
resistance to interference is improved. Thus, the signal
can be received at a higher CIR.

15 The second method is to represent one bit of
information by using a plurality of bits. For example, an
identical information bit is transmitted a plurality of
times, and a received signal 1is reproduced from the
identical information bits separately received. 1In this

20 case, the information transmission bit rate is reduced,
while resistance to interference is improved. Thus, a
high quality of communications can be ensured even at a
lower CIR.

The third method is to assemble a plurality of

25 bits into a packet and send the packet a plurality of
times. A received signal is reproduced from the identical
packets separately received. 1In this case, the
information transmission bit rate is reduced, while
resistance to interference can be improved. Thus, a high

30 quality of communications can be ensured at a lower CIR.

In the above-mentioned embodiment of the present
invention, any of the first through third methods and any

combination thereof can be employed. In the first method,



reaches the maxi mum power is continuously received, the 25 control unit 509
sends the control signal which proposes to reduce the information

transm ssion bit rate to the base station via the transm ssion system Step
309: The control unit 509 determ nes whetdter the received signal fromthe
base station includes 30 the control signal which instructs the nobile
station to reduce the information transm ssion bit rate. Step 310: If the
above control signal is included in the received signal, the control unit
509 24 i nstructlse anuiratoat Andf thd elatedndat ot aresAhsamdctbé tolestigfe 505 to
reduce the informtion transm ssion b%%@ rate,.and instructs opne or. both of

the first nodul HrSRFRRAIRG IR £ i s ithenseaRrd fHirdguetheds. itheor mat i on

5 transmi ssion fhéodédt @nd tHESEEEMdO MY Lhs PR et OlrebEStnt %ﬁygh third
met hods for changing the information transmssion bit rate and thus

changi ng qual i t§lbfoft dnfermasiony ian plvsahitheohixid ssoat tonsamdl arobi | e
station. 10_.The_fiJfst d._js_to . jngrease.t spreading..gaip ji.n the sane
spr eadi ng ba?nd ?%élgﬁ\ﬂé%rgat RYsa O_Lsuer,a lt% eoif nl%]lgtrsna ingrF?éﬁgn?gsﬁde‘SUit rate

is reduced, while resistlange &bso erdienente émploypoahed. mdbsds tdwe si gnal
can be received at a higher CLR 15 The second nethaod is to represent one
bit of inforneX$HFHE tSengrioprakian tFapsmbssion pgt &RiapFe, theFeYdent i cal

information bitjhsrdfeansid Ghadi ey R RhinhiiiSdtidddes nakdea received signal
is reproduced fromthe identical information bits separately received. In

this 20 case, t#eorementignednempedigrendsiobnthe tpregeat dnvedtised, thehile
resistance lbo 'ﬂgﬂgnﬁrte%%%eksof r@{eo%%%'ilzhg§atfon is controlled.

Alternatively, the transmit power may be controlled in the
base station. In the alternative, the mobile station
produces the transmit power control signal from the
received CIR. The base station changes the transmit power

15 in response to the transmit power control signal sent by
the mobile station. That is, the functions of the base
station and the mobile station are interchanged.

In the afcrementioned embodiment of the present
invention, CDMA is used as a radio transmission system.

20 It is also possible to employ FDMA or TDMA in case the
traffic of radio channels is recognized and a decision as
to whether the maximum transmit power is set to the radio
channels can be made.

In the conventional art, a communication is

25 forced to be disconnected when the traffic of radio
channels is high and the given communications quality
cannot be satisfied. 1In contrast, according to the
present invention, the information transmission bit rate
is reduced so that the given communications quality can be

30 ensured. Thus, it is possible to prevent the
communication from being forced to be disconnected so that
the communication can continue and the grade of service

can be improved.



hi gh quality of comuni cations can be ensured even at a |lower CIR The
third method is to assenble a plurality of 25 bits into a packet and send
the packet a plurality of times. A received signal is reproduced fromthe
i dentical packets separately received. | £% hi s case, the information
transm ssion bit rate is reduced, while resistance to interference can be
i nproved. Thus, a high 30 quality of communi cations can be ensured at a

lower CIR. I n the above-nmepiioned emhodi gent, of the present _ipvention, any
of "the 1175t through chi il RBE NGOG STHISBR) SEbrif ATFRLERELEB LEan be

enpl oyed. |In theoddd@ttomBbhadscamedtta WREH! thdrgides thamdamedti aior are
instructed to change the spreading gain. In the second and third nethods,
the encoder armlatlﬁetYdé’@@ﬂ@g ke cohtainegeeven t B repaseeWhebaeond| @r of

i nformation by Lty it . 10 ; Kk :

plurality of bi sﬂ{a%:)f?&lrh%l? ylo %a%e[lé] 1??9?%@61:?}8%% %ogélrgﬁééq?g (g%,rptl%oey ot her
met hods for 5 recell rpd hhei assockd iegh basansta sisoro rtrantsmi &t €hé osidrealeby

i nprove the qualjty of cqonmmunjcations. |In the_aforenentioned, epbodi nent of
Lhe. present. i nvEhiihsn Moo bSO B ner TS 1 HE HSbPPESSELE G | o
controlled. Al pesnt t@kY cotfignidANoN EreaVBEinREJReaORbr gl €d in the
base station. In the alternative, the nobile station produces the transmt
power control sitgeanneciedt fe thal dihge goummniqeldinsanscantdpueides t he
transmt power i spen hed BN %i/ver t i . sent by
t he nmobil e stat?igen. (%t BISES:§E ch% unc irb%ng'mé%of € b:}@gﬂ gggt ?%g%lja&fhe
nobi | e st atlibon is eappitiedc hangacket rednimandtat tomes\t i thee dheobghpatncamfbe he

resent invention %DlséAis used as radi,o, fransni ssion_system,
P ensiure O a some ex enat, and tltme 5'eslay Sln traXsmEssmn

can be shortened.

The present invention is not limited to the
specifically described embodiments, and variations and
15 modifications may be made without departing from the scope
of the present invention.
The present application is based on Japanese
priority application no. 11-375793 filed on December 28,
1999, the entire contents of which are hereby incorporated

20 by reference.



20 It is also possible to enploy FDVA or TDVA in case the traffic of radio
channels is recogni zed and a decision as to whether the maxi numtransmt
power is set to the radio channels can be made. In the conventional art, a
communi cation is 25 forced to be disconnected when the traffic of radio
channel s is high and the given comunications quality cannot be satisfied.
In contrast, according to the present invention, the information

transm ssion bit rate is reduced so that the given conmunications quality
can be 30 ensured. Thus, it is possibI?7to prevent the comunication from
being forced to be disconnected so that™ the conmunication can continue and
the grade of service can be inproved. 26 1In the conventional art, a
comuni cation is forced to be di sconnected when the given conmuni cati ons
qual ity caBRdHRELMMS:ned even in a case where one or both of the nobile
station located in the periphery of the 5 cell and the associ ated base
station transmt the signal at the maximumtransmt power. Thus, it is
possi bl e to prévAnhotileeomarmitaticatystem ihcladingainebileatatien ahda base sdtisgwonnect ed
so that the co ni cati on can_coptin and the grade of service can be

i nproved. W‘éﬁ"%&‘aioﬂ‘%/%rrﬂlf’@ﬁa‘ilec @ma’ég?ri OEREIGEHERARC PORNUFATRRITMEHON ¢ he
throughput scam Renprigur €d to a sonme extent, and the delay in transm ssion
can be shortened. The present invention is not limted to the specifically
descri bed enbodinafirtseasamn mearis don oessuangitrdffic nbHdie one at moresadiayhdmelsade

wi t hout departing fromthe scope of the present invention. The present
appl i cati o 1€ based on Japanese

communication-quality measuring means for measuring a communication quality
of the one or more radio channels in use;

first transmission-power control means for increasing a transmit power of the
mobile station when the measured traffic is smaller than a predetermined value and the
measured communication quality is below a predetermined first level, and for decreasing
the transmit power of the mobile station when the measured traffic is smaller than the
predetermined value and the measured communication quality is above the predetermined
first level;

second transmission-power control means for restraining increasing of the
transmit power of the mobile station when the measured traffic is larger than the
predetermined value and the measured communication quality is below the
predetermined first level, and for decreasing the transmit power of the mobile station
when the measured traffic is larger than the predetermined value and the measured

communication quality is above the predetermined first level; and

bit-rate control means for determining a transmission bit rate based on the
measured communication quality measured wherein the bit-rate control means is
configured to decrease the transmission bit rate when the measured communication

quality is below a predetermined second level.



priority application no. 11-375793 filed on Decenber 28, 1999, the entire
contents of which are hereby incorporated 20 by reference. 27 |IN THE
CLAIMS: 1 - A nobile comrunication systemincluding a nobile station and a
base station connected via one or nore radi o channels for conmunication,
the nobil e communi cation systemconprising: traffic nmeasuring neans for
measuring traffic of the one or nore radio channels in use;

comuni cation-qual ity measuring neans for measuring a conmunication quality
of the one or nore radi o channels in use; }Li rst transm ssi on-power control
means for increasing a transmt power of the nobile station when the
nmeasured traffic is snmaller than a predeterm ned val ue and the neasured
comuni cation quality is below a predetermned first level, and for

decreasi ng the 2 Thaswobile pommunisatiarheystamiss ckimedinj cdgimyhwhereindhevmabilsy ed
traffic is st%al | er 'tehqanQeJnh orn%ed Ler m.ned .v }eue gr}g %hsgsg\?)as red

conmmuni cat f%nncfﬁgllplntsy 3 H8vE T r&’rae%%qa Tags S 1 83C8VR ° second
transm ssi @arda®dBe taAMibadn FeARS wheh ateniaad P iAGehRGItRASIAGoREr Bdydnd t ransmi t
power of the nobile station when the neasured traffic is |arger than the

pr edet er ni ABEXIHINYBansAUt RAYEer peigeaiyesddirars thehaseHatiopreogtiauausly aver el ow t he
predet er m |1 |, and for decreasing the transmt power of the
nobi | e sta{’]ﬁ%oergéﬁl{\}\i%lrﬁeﬁﬁg' nmeasured traffic is larger than the predeterm ned
val ue and the measured conmmunication quality is above the predeterm ned

first level; and bhit-rate control nmeans for determning a transm ssion bit
rate based on t hk [DREIOSHUF SEMBURIATTLSYEEBIRs GlEined i GRIESLOIVIFENSA t he

bit-rate copbiiOlontR@iation syGAR QW EOIMAHGRIEEROn sfenld MPHiFGi Bl DIt rate
when the neasured communication quality is below a predeterm ned second

| evel . 28 céhtrollineansobedndigordiivoiporded iherirapysisson b raté by pedrollmgad ai m | wherein
the nobile st%ti on.conprises neans for transmtting a signal that requests

t he base stRAtA°U1® 828" decrease the transmission bit rate, when a command to

increase a transmt power beyond

4. The mobile communication system as claimed in claim 1 or 2 wherein said
bit-rate control means is configured to control the transmission bit rate by transmitting

identical information bits a plurality of times.

5. The mobile communication system as claimed in claim 1 or 2 wherein said
mobile communication system uses a CDMA communication scheme, and said traffic
measuring means includes means for measuring an entire received level of the radio

channels.

6. The mobile communication system as claimed in claim 1 or 2 wherein the
communication quality is one or more received carrier-to-interference ratios CIRs of

one or more signals transmitted on the one or more radio channels.

7. A base station which is connected with at least one mobile station via one or
more radio channels, comprising:
traffic measuring means for measuring traffic of the one or more radio channels

in use;



a maximumtransmt power is received fromthe base station continuously over
a predeterm ned period. 3. The nobile conmunication systemas clained in
claiml1l or 2 wherein said nobile conmunication system uses a CDVA

comuni cati on schenme, and said bit-rate control neans is configured to
control the transmssion bit rate by controlling a spreading gain. 4. The
nobi | e conmuni cati on systemas clained in claiml or 2 wherein said

bit-rate control means is configured to control the transm ssion bit rate by
transmtting identical information bitsysg plurality of times. 5. The nobile
comuni cation systemas clainmed in claiml or 2 wherein said nobile

conmuni cati on systen1uses a CDNA connunication schene, and said traffic
measuri ng means i neasur i an entire received | evel of the
"o o channel scormuEaRarHRARG i B o Sebie LRI T m 1 or
2 wherei n §hkge orfeUFmbIE Gdid eAnflInidsY; | S one or nore received
carrier-to-interference ratios CIRs of one or nore signals transmtted on
the one or nor eflFsAHRRSIESRGTHR VEeT cvntrqirmﬁagiafostmqa@ngmaeﬁmtQowermféhq ed with at
| east one r%)tme s?aﬂ%k%h'eg 'i]l? Vrhgas&%g tffic { p(i'P Qé}%lu%d \%R%Bh?l{eng

traffic neasuring nea neasuring r e one or nore radio

channel s measu&e,coﬂﬁmnm@ﬁmmquach@t15cba}owwa{tr'edejernmutrmgvmwoﬁMreaﬁﬂ@ur| ng a
comuni cation quality of the one or nore radi o chapnels |n use; first
transni ssi ¥ rﬁl@ﬁ@?p%ﬁﬁpf the mebilsstatign whep fhemagasyred rafigis smalles fiagrtheof ¢ he

mobi | e st 31% b @R vl oHE BRUhEurell @bhinGn c&xﬁ?&gh@é LA the @3&’&%&3‘ ned

val ue and nmeasured communi cation quality ow a etermned first
| evel , andﬁﬁbbvdecrea5|ng the transmt power of the nDblle station when the
neasured traffic is,small.er than the g&gde erm ned val ue. an the neasur ed

cormuni cati on q8fEPPY JFansmissipRe e, SonFal Frsainmgingreasingql thes e c ond

transm ssi %‘sﬂﬁ%{vep@ﬂhé RloblIB@38or Wher 188 IeAuRddea i ' 18@8# fRdn gl the transmit
power of the nobile station when the neasured traffic i's larger than the

pr edet er i predeternlingd vahg and themeasured domownigatigequabty igbelomthe i s bel ow t he

predetermined first level, and for decreasing the transmit power of the mobile station
when the measured traffic is larger than the predetermined value and the measured

communication quality is above the predetermined first level; and

bit-rate control means for determining a transmission bit rate based on the
measured communication quality measured wherein the bit-rate control means is
configured to decrease the transmission bit rate when the measured communication

quality is below a predetermined second level.

8. A mobile station which is connected with at least one base station via one
or more radio channels, comprising:

transmission means for controlling a transmit power of the mobile station based
on a power control signal received from the base station; and

signal multiplexing means for transmitting a signal which proposes to the base
station that a transmission bit rate of the mobile station is reduced, when the mobile
station is continuously instructed to increase the transmit power by the base station over a

predetermined period after the transmit power has reached a maximum transmit power.



predeterm ned first level, and for decreasing the transmt power of the
nobi |l e station when the neasured traffic is larger than the predeterm ned
val ue and the measured conmmunication quality is above the predeterm ned
first level; and bit-rate control neans for determning a transm ssion bit
rate based on the neasured comunication quality nmeasured wherein the
bit-rate control neans is configured to decrease the transm ssion bit rate
when the neasured communication quality is below a predeterm ned second

|l evel . 8. A nobile station which is conng&ted with at | east one base station
via one or nore radio channels, conprising: transm ssion means for
controlling a transmt power of the nobile station based on a power control
signal received fromthe base station; and signal nu|tiplexing neans for
transmitting a Si%yfenrahmetioddprabasestation wh@hb%%nwé%dawﬁ At leashpng

transm ssi gtbifldaioR e dle ok HorRRld haftf e, kiflptising fGGRD. when the mobid e
station is continuously instructed to {ACr ense transmt power by the
base station oveeasringtreffetofithd aredr pere adicathtaweld inaisé;r ansmit power has
reached a naxinunltnansnitnfomen. 30.. 9. € cont rol nethq%ﬁfqr.a base station
which is connecS#ing A cammuaieationghalifygfithe.ong armaose radio,chanpelsin ysgr o adi o
channel's, conpr jRica@ngh &RSsnit power R aRUNSHIR statidh bWhen He th&RuRAGafc ifOr e radio
channel s in use;, neasuring a comunication quality of the one or nore radio
channel s ismallsethan p predetgaingd walve anssthe mepswgsrcopfmurheation ighaldy ssthgldvon when t he
measured traffic iIs |l er. than a.predeterm ned val.ue and the neasured
comruni cat?%rﬁéeéﬁgﬁl?etdﬁ?@%e Iag\% ec(;ireap)sllr(%]tg? g?rwe%ovﬁrlpgtheln&a/b&e ,S¥a§ﬂ?i decr easi ng
the transmvheniB¥Vieasdted! thiffidRRIaBesthat ihePredéfeaninbd Gali®asdthe theafddd i C IS
smal | er than the predeterm ned val ue and the neasured communication quality
i s above t¢pmmyneeidioe analiets abpysthepesdetermingd firshlavelg i ncreasi ng of the
transmt power of the nobile station when the neasured traffic is |arger

t han the predet aesiiaindes ingteasngpiithe rensmitbpeyres @f dsmeiestationwhegthel ity i s

bel ow t he ' Il easi r ] r of
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predetermned first level; and determining a transmission bit rate based on
t he masur@abl@oﬁtﬁmw@gmﬂeﬁmﬁa@ai g‘g%’éé?é%ﬁfé}é?%f‘e%g]ﬁe‘?’ﬁée‘ﬂ% 485 on Dbit

rate is degrRaRgdomiinichiien JERRHs @fove the predetermined first level; and

determining a transmission bit rate based on the measured communication
quality measured wherein the transmission bit rate is decreased when the measured

communication quality is below a predetermined second level.

10. A control method for a mobile station which is connected with at least
one base station via one or more radio channels, comprising steps of:
controlling a transmit power of the mobile station based on a power control
signal received from the base station; and
transmitting a signal which requests to the base station that a transmission bit rate
of the mobile station is reduced, when the mobile station is continuously instructed to
increase the transmit power by the base station over a predetermined period after the

transmit power has reached a maximum transmit power.



comuni cation quality is below a predeterm ned second |evel. 10. A contro
met hod for a nobile station which is connected with at |east one base
station via one or nore radi o channels, conprising steps of. controlling a
transmt power of the nobile station based on a power control signa
received fromthe base station; and transmtting a signal which requests to
the base station that a transmssion bit rate of the nobile station is
reduced, when the nobile station is continuously instructed to increase the
transmt power by the base station over ? predeterm ned period after the
transmt power has reached a maxinumtra gnit power. 31 11. The nobile
communi cation systemas clainmed in claim5 wherein, when the entire received
| evel is above I [

det or i nee the [ af ASoRE ChRlateRIGh sl ohld U ARAWRLER, OEBNe () 11
mobi | e cormunireawedne@yistabawaspxeﬁamfﬁded laveqlﬁidtrzﬁﬁmﬁawnmgmbens‘l rst and the
second transm ssion-p r control nmeans deternines the conmunication quality
as being 4 E?\‘}‘E‘“Fﬁ@eﬁ'iagty\e sdererages than the pesdgtermped valug-ecei ved
carrier-to-interference ratio CIRis above a target CIR and determ nes the

icati b bel th det t | when th
Feci ved carri onot DS ORI ErEREEAAD Fisiy o SRR RERG VL TR and

wher ei n t had et sebcHdSranofisish- B%f‘c%n%f ﬁédﬁsraeﬁnmes &emmuﬁfefaﬁ&nqmal ity as
bei ng bel ow the pred eternlneg second | evel when the received

carri er - t asibeingebaiedhepredetemiineddim fevel vdwn ammursd yatiet-topamtemtsrenge tpdip Cl R over
a predet TR gbdo € altgrget CIR, and determines the communication quality as being below the

predetermined first level when the received carrier-to-interference ratio CIR is below the
target CIR, and wherein the bit-rate control means determines the communication quality
as being below the predetermined second level when the received carrier-to-interference

ratio CIR is continuously below the target CIR over a predetermined period.



