-1- [ SPECI FI CATI ON] SI GNAL TRANSM SSI ON DEVI CE OF BASE STATI ON  AND CDMA
MOVABLE COMMUNI CATI ON SYSTEM USI NG SAWE 5 [FIELD OF THE I NVENTI ON] The
present invention relates to a signal ‘transm ssion device of base station
and a CDVA novabl e conmmuni cati on systen1using the sane, and nore _ _
particularly, relates to a signalj b%%ﬁ%?b F@ﬁ device 10 of base station in
whi ch spread signal transm ssion ata 0 gransnission channel s are
additively conbined with each other to produce a quantized anplitude data,
to make it to be a nodulation output signal of wireless carrier wave
frequency by digitakitRar aneARMLONMEN DBNEcH OF HAME isirali@od transm ssion
anplification neans 15 through a variable attenuation means in which an
attenuation anmbuRND CBMNaMORABEE @EOMMUNI¢ABITNTILY svawve©saNca sdemn- | i nk
transmtting output after power anplification, and a CDVA novabl e

comurd cation systemusing the sane. 20 [ BACKGROUND OF THE I NVENTION] In
CDVA system a signal is transmtted by inplenenting a spread nodul ation
usi ng a sPREEP IRTHE dmvﬁNﬁH@N]transnitting speed after normnal
information nodul ation. In a receiving side, the received signal is

subj ect ed t &hg Bbﬁééﬂtdémmﬁnﬁkaﬂ(ﬁﬁhﬂﬁaﬁ;E?pﬁeadgsagnaraﬂﬁmsameomﬁﬁevune| n
the transmitting side to return it to the original information band w dth
and t hen 9% P&F5 8EREHOR RO ATEPHMANIOY Rl ¢ FPIRIBHIRAN i9m 61 S tAMNYE Ly | fhe

ort hogonal ea n serles is allotted to each user, and a plurality of
novabl e sﬁad‘i‘ipo?@gg\ﬁr’f Rt ¥ RIey TS hahes Wodt A19TRi ragseiigsarngia el by
a m)v bl efStbaé;[sleons o%eln wh%ch spread signal transmission data of all

transmission channels are additively combined with each other to
produce a guantized amplitude data, to make it to be a modulation
output signal of wireless carrier wave freguency by digital to
analog conversion, to input it toa transmission amplification means
15 through a variable attenuation means in which an attenuation amount
is variable, and to transmit waves as a down-link transmitting
output after power amplification, and a CDMA movable communication

system using the same.

20 [BACKGROUND OF THE INVENTION]

In CDMA system, a signal is transmitted by implementing a spread
modulation using a spread signal of a high transmitting speed after
normal information modulation. In a receiving side, the received
signal is subjected to a spread demodulation using spread signal

25 same as that in the transmitting side to return it to the original
information band width and then is subjected to normal information
demodulation. Amutually orthogonal spread sign series is allotted
to each user, and a plurality of movable stations own same freguency

band width. Thus, a signal desired by a movable station may be an



interfered signal to the other novable stations. For exanple, when a
communi cati on between a base station X and a novable station Ais

i npl enented with a comruni cation bet Weén the base station and anot her
novabl e station B sinultaneously, the 5 station A receives a signal

transni t tege dhesale dsymides] nad Wake, 3b9ahSheapdoglso receives a signal

transmtted to the station B as an interfered signa B. The received

signal s SA gbg¢ SBampPe, SHE ih cEkaﬁh'ﬂ@Eh@Bncﬁ@f\@&éﬁré %ta's% s@ﬁglgnri‘t%@d of
the received electric power of the desired wave signal to that of

interfered dédvawnme siagidn iaS igonwhakheneaar dh essaotonfshltohi &4 Bhe,smyabl e
station, because they are received fromthe base station X through the

sanme transhe taiskgs pat hoi @ndhensbnablwitald 88afiohiyeyani tuheButhe, novabl e
station A receives the desired wave signal fromthe base station X and
recei \ies stetion & frecedveave sithmad grahshiameat tiesrdesasstatiesdrdd dwdee
signal conponent transmtted fromthe base station X reaches the novabl e
stati on MSidnadudh @&nd rdsonirecienyepathsdghhdr enanémontédetsi gnal s conpmment
transmitted fromthe base station Y. As a result, since the fluctuation
char act er? 15 @rofntRefsrghasiworhdifent Shiesret¢iee@riti dnadm Sachnot Herare0
the novabl e station A which is |ocated around the boarder of cell is much
af f ect ed W‘% Hig? |fr1—‘tué:rtfuéirtéd’n\/\/§@ér§ic§ﬁﬂsﬁ~8nsﬁiltitédrﬁb?n of hehotrree beak
station In the case%td &}erloratlon of conmmuni catlon%:allt in the
novabl e s?]aetcﬁﬁf‘i/vﬁ%'ﬁr F8Eat R LD URY St htIBdhrPeF 13t Telhechht eDiPIRd

prevelrate ectr power. of the base station

h t tt
nore than a‘yes!tgﬁ%grd S eg rrcgsg]mé?égg?gﬁss 8£t BPis&rtéPPoﬁ’f fERS ARNARLR i on
quality idy ﬂ%r{mﬁgggﬁ étﬁ%gsgr\éhfgge A ee! ML e%'t (f:elorne el nl%l’é

plurality of strong multi- st gnat can e preven CRct eabi
transm ttdyfg seén?é:ttrr'a%saﬁ‘ﬁ’%ﬁng path to the movable station A.

However, when the movable station A receives the desired wave
signal from the base station X and receives the interfered wave
15 signal from other base station Y, the signal component transmitted
from the base station X reaches the movable station A through a
transmitting path different from the signal component transmitted
from the base station Y. As a result, since the fluctuation
characteristic of the signal components is different from each other,
20 the movable station A which is located around the boarder of cell
is much affected by the interfered wave signal transmitted from

the other base station Y.
In the case, deterioration of communication gquality in the

movable station which is located around the boarder of cell can

o
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be prevented by increasing a transmitting electric power of the
base station more than a standard electric power. Also,
deterioration of communication quality in the movable station which
is located in a place receiving a plurality of strong multi-pass

signal can be prevented by increasing a transmitting electric power



-3- of the base station nore than a standard electric power. On one hand,
it i's necessary in other novable station of good conmunication quality
that a transmtting electric power of ‘the base station is |less than a
standard el ectric power in order to 5 reduce the interfered wave el ectric
power whigh {15 nRGRI &G bt BS rOLhEh QD¥@QLga§&a%iQgt%PQﬂﬁa&gﬁi!”9 Wi th
the base station. Fromthe above reasons, a down-lin transmssion from

the base sbatbAB hondhe; MOVAL & SialiyONh B&ﬁ_@%”iné%Bi‘epQ!‘@{i&?n&fOéloéc?
required to obtain uniform conmunication quality within a service 0 area.

On the otdwmiraineht idrdyvRamicy’ ahge af thhABRNL8SheNe POYEEi ANPaid s &8s dxk t he
base station is |limted, and where overpower is Input, an output spectrum

may be dilsd«s techpigh d arplsi kthah BBYthacheakenectFoE pbeef eAS Wradheo
nunber of comuni cati on channels per one carrier 15 is regul ated and
comuisi catedurea hhhenih senbered hawet ke itiibepowarewhRdthal 4 atelced veldovevigis
where the down-link transm ssion power control as nentioned above is
carri ed cuthen mevahiiet sttiadn oof commponreaingnwithabhnel bd ®e cetrd @ion nunber
beconmes neani ngl ess because the 20 transmtting power of communication
channel depErEB Bhe iabovgsteasons, tshdonnnbénkof t xamsmis Tiati momhbhadiaser
one carrier is limted by considering the case where the transmn ssion
power in H3tidonfinfeat FenakhanférsipatorEanaakprlANadoNeresERtrenl tive
down- link transm ssjon, power_ control, the systemof which a traffic
vol ume  F59% 45 S0P AHifQFuCORRUBhT BEL OB fAUATE G PdAbigna jsemice

proviltae aarseiag_ngal transm ssion device of base station which is used for a
novabl'e comuni cati on systemusing a direct spread CDVA system

On the other hand, a dynamic range of transmission power amplifier
in the base station is limited, and where overpower is input, an
output spectrum may be distorted and an amplifier may be broken.
For the reason, the number of communication channels per one carrier

15 is regulated and communication channels more than the number
are not allotted.

However, where the down-link transmission power control as
mentioned above is carried out, the limitation of communication
channel to certain number becomes meaningless because the

20 transmitting power of communication channel depends on its user.
If the number of communication channels per one carrier is limited
by considering the case where the transmission power in all
communication channels becomes maximum as a result of the down-1link

transmission power control, the system of which a traffic volume

is less can be achieved.

[AV]
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An object of the invention is to provide a signal transmission
device of base station which is used for a movable communication
system using a direct spread CDMA system.

Another object of the invention is to provide & movable



Anot her object of the invention is to provide a novable -4- conmunication
systemusing a direct spread CDMA system which prevents a transm ssion
anplifier from breakage and prevents ‘4" transnission spectrum from
distortion by input of overpower even during a down-link control of
fransm st § dh 2s FHBMN SR OF 3iGBRRNG, G2 IOy e, which
transm ssi on channel of base station, an whi ¢h nmakes an area covere Iby
the base jstédéOrs it OFBE &1 s SXRANSAPNY fFRAUCE i G0 Mba%g)édfrnf e ta
electric 1|§50wer of the comunicati ol:ﬁl chlannel s. 10 [ DI CL%UR(I;‘D OF ‘%}f—fé}

| NVENTI O raliensd gl sfedtsiinS$ir8R ALY E&LE Ddn DRAS & nhudt b@NoPlrbBFeNyYeLL i ON,
which is used for a novabl e communication systemusing a direct spread
CDVA systdum ind awbwrh- Sipfleadnsrgnalf t ransii 5616 pdaled Di a bhmbA 2ESHI &$i ON
channel's are additively combined with each other 15 to produce a quantized
anpl i tudecliatreg ]l tcarctiadgeut tbyt @ eravstud 8 i@ chanhput o5 ikgid sehtWbhe! £58
carrier wave frequency by digital to analog conversion in accordance with
a | evel ofhiclt umagkst han amelai t codeeded a byt othaplhdse aspewdpnofadtwnatic
nodul ati on out put signal by a transm ssion anplification neans, and to
transmt SHERATLS @n/2rpducddwn L ficcorsesdet vi bl totaduelaéteic pomsr of the
anplification, said device having a variable attenuation means capabl e of
cont r ol | i FRPPMUP YGRS OmahéRi&liSon anount of the nodul ation output signal in
an input side of the transm ssion anplification neans, the input of the
transm ssion anplification nmeans being controlled so that it 25 is not over

ali niiot edﬁ%@ﬁ%%ﬁp%@%‘gngﬁﬁﬁ@ﬁﬁ;Of the anplitude data with a

pr edeter maxi mum-d e the level attenuation anount of the
variable attenullof fPa0sqLN:BEF0HAANIRe 3F bsBUTL AR SF chIAR AR 143, 1e
of the anplitude data Is over the
which is used for a movable communication system using a direct
spread CDMA system, in which spread signal transmission data of
all transmission channels are additively combined with each other
15 to produce a quantized amplitude data, to change it to a modulation
output signal of wireless carrier wave frequency by digital to
analog conversion in accordance with a level of value of the
amplitude data, to amplify a power of the modulation output signal
by a transmission amplification means, and to transmit waves as
20 a down-link transmitting output after power amplification, said
device having a variable attenuation means capable of controlling
a level attenuation amount of the modulation output signal in an

input side of the transmission amplification means, the input of

the transmission amplification means being controlled so that it

o
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is not over a limited value by comparing a value of the amplitude
data with a predetermined maximum data to increase the level
attenuation amount of the variable attenuation means in accordance
with such degree that the value of the amplitude data is over the

maximum data, whereby the breakage of the transmission amplifier



maxi nrum dat a, whereby the breakage of the transm ssion anplifier -5- and
the distortion of the transm ssion spectrumwhich are caused by the input
of overpower can be prevented even dqung the down - link control of
transm ssi on power. As another aspect of the invention, the signal

transm ssi g v 48468 t9bnPase 8d ALl LB 410G s \é%rﬁgrh%nwﬂfgg Wa%sse%d
bl g prea S

station of novabl e communi catl on system usin Irect s ystem

havi ng a ¥y @ReM A& o bvdigh PE£RD eSh 8 nﬁé@.@%ginsﬂ ng%% wn A in

transm ssion channels are additively conbined with eac her to produce a

quanti zetcaRid 1 Wie WatmRdiba ephapge it to a 10 nodul ation out put signal
of wireless carrier wave frequency by digital to anal og conversion, and a

transm ssi oRsa@pbichegakis@ c tMBENTHNI G HMdr, | @hed PR of rdhen idid At i on
output signal to transmt waves as a transm ssion output to a novable
stati 6n, &Gaiite tofabamiet beattonpsf Silg iaveaddidn e e@ORPOSHA e NBELSid® of
produce a 15 quantized anplitude data; a nodul ati on neans whi ch converts
the anpladveds edat@miun iare @inad ozy diase baiwg stignatti spaeadr domee svddem,a

| evel of its value and inplenents a nodulation to wireless carrier wave
f requencyl & iehén§eansmi star b hsitdrosroeaguisigaatatrabseisaivenimta at
means capable of controlling an attenuation anount of 20 the nodul ation
out put sidgraltTRBFBE SEACRCERARIACE aket A4l Vaveky sfomtimad vl thi gmeh atdhdr
input; an anplification neans which anplifies an electric power in order
to out putt® RIS afi GHaRHEEE St deofdafn chnferel Ghangsnt bl ked sy

t he ri abl e .att.enuati on neans, a.transmtter output to the

transm ssi LSSWER SRFRN egrl;gn§12% t MafEeSsi G TPdEr “eTSp AT Ffaky
st IS Sl eI S e SR A
transm s${QmPRWREL amplifies a power of the modulation output signal to
transmit waves as a transmission output to a movable station, said
transmitter comprising an additive composite means to produce a

15 quantized amplitude data; a modulation means which converts the
amplitude data to an analog base band signal in accordance with

a level of its value and implements a modulation to wireless carrier

wave frequency to change it to a modulation output; a variable
attenuation means capable of controlling an attenuation amount of

20 the modulation output signal level in accordance with a value of
control signal to be input; an amplification means which amplifies

an electric power in order to output the modulation output signal,

of which level is controlled by the variable attenuation means,

as a transmitter output to the transmission power amplifier; a

25 transmission power inspecting means inspecting the level of the
transmitter output to the electric power amplification means and
outputting a corresponding digital value as a transmission power

data; a first mean value-calculating means calculating a mean value

of the amplitude data per a predetermined time provided by the



data; a first mean val ue-cal cul ati ng nmeans cal cul ati ng a nean value of the
anplitude data per a predeterm ned ti provided by the -6- additive
conposite neans and meking it a transm ssion nean value which shows a nean
val ue of the transm ssion power level to be required; a second nean

val ue- cal L4 Ati V0 JBHAYS G adbaki Qﬂd?md%ﬁ?dﬂg% itvtﬁlaU%r%sh@@saagn%gagfwfugow

data per a predetermned tinme 5 provi e transm ssi o

i nspect i nghi@ANShARd ABke A Jd1ud & AT 654 A ROVNESn TRAN Y 8 U Whi g hy shows
a nean value of the actual transm ssion power; and a conparative control

nmeans  COMgui g i Bes oS Measi V4N WRadh VAl Le: MPKdad oyt ddedidsh mean
val ue-cal cul ati ng neans with a predeterm ned maxi num transm ssion 10 power

val ue andvalheref t beet tanapin$ss O8n NPaReyakdeal peRota NPFid thahidde HBxé num
transm ssi on power value, outputting a data for supplenenting, as the
contrdl sgalded biyheheat vabdrel st itcan patvie@ninspassing idfcaaacRakehyeen t he
transm ssion nean val ue and the transm ssion power nean val ue provided by
second nemnt sal e siB agalroweat megnnradse whivnheskovhea t neas nvsbi® o fregie
value is nore than the maxi mum transm ssion power value, outputting a data
for supAErHEhi RGanERiERECROMIVAT Si ghdl 20 admwaraltiate ecantenlatmeans
means, a difference between the maxi mumtransm ssion power value and the
transni sSTVPHORE Theah THRFTES S DBN ATV o\ BT visiedu Ry c b ¢ ofil 555 trega f
the invention conprises _a plural, of base stations using the base
transm ssifof USA R 12t R W’g?rléﬁl“bl AR TR AR P D BRRe BHNCET 3 %S 1 b7 9P by
t he se _stati ons andc% \Mﬁ]‘i | e i,nspection of the cell for, its novable

a

RYTCar i 88 Bt ARGTCOMT S BF T RE PPANAR Y&LGR PORAT MSTEartatd 25

station “1s carrie _ _

out Wth dhe RE2enshallal6oakigh i dhe erul, GRLLYR9agU, GQTIUHSAt! on

processi ng, each of the base station reducing the
supplementing, as the control signal to the valuable attenuation
means, a difference between the transmission mean value and the
transmission power mean value provided by second mean value-

15 calculating means, or where the transmission mean value is more
than the maximum transmission power value, outputting a data for
supplementing, as the control signal to the valuable attenuation
means, a difference between the maximum transmission power value
and the transmission power mean value.

20 A CDMA movable communication system of the invention comprises
a plurality of base stations using the base transmission device,
and movable stations moving between cells formed by the base
stations and, while inspection of the cell for its movable station
is carried out and control of the transmission power is carried

25 out with the base station controlling the cell, carrving out
communication processing, each of the base station reducing the
cell size by reducing an electric power of pilot channel in
accordance with an increasing amount of total electric power of

connection channels transmitted to the movable station where the



cell size by reducing an electric power of pilot channel in accordance
with an increasing amount of total electric power of connection channels
transmitted to the novabl e station whdre the -7- transnission mean value is
nore than the maxi mum transm ssion power value. According to the

Cransm ss ol fevd £ fbabfs A 0 A PRaBlcHd ot VAL 2o sed
for the novabl e comruni cation system using e direct sprea

system tdgyariable attenuator in the transmtter is controlled so that
output of the transmtter is not over the predeterm ned nmaxi mum val ue,

while the ampkitadagdad anafl t Linshies{5RASHiSS POy INLBLs @ O orPble the
transm ssion channels are additively conbined with each other iIs

noni t or edinvénrsion kit@ bs eddedgeoeft Hh@okadnent Sk HPdd 59 tem using
(transm ssion electric power anplifier) which is caused by the input of
over péwertiamddi hect desreadi ODMAT siybeeh ansei SLirAAbIRE GlHteRuGad D6 P eyent ed
even during the down-link control of transm ssion power carried out by the
transni sstornsteli ter o ¢oet babkedtsat Ebat durddtenf ave armdimgittadhes ot

i nvention, when total electric power of the communication channels is

el evat ed, o eéheiry gset@rndnedi nay imimnathe i yhidedrisd aoal | yude ddueenlf ter
whereby a radius of the cell can be reduced. Thus, the novable station
which is 4%%af€QP%W%ﬁﬁkP%h%PE%%#d@FtéfthéléemraﬂS@lﬁén@@dQﬁ&nnaianagﬁ

cel | and&%ﬂfrefore, the cell in which 20 communi cation channels are tight

can reduc® THe ComAPRAIISh YERAnRErs RtitatitalPpitpBRAEF ERPSANARON OF
11 SR g s By Coghall PLov IS a0 et I L B
di agram Mi%e%)c%ﬂ’?ltéryciéO@agfsead%iytit\i'xee input of overpower and the
distortion of the transmission spectrum can be prevented even during
the down-link control of transmission power carried out by the
transmission device of the base station. Further, according to the
15 invention, when total electric power of the communication channels
is elevated, electric power of pilot channel is avtomatically
reduced, whereby a radius of the cell can be reduced. Thus, the
movable station which is located around the boarder of the cell
is handed off to other cell and therefore, the cell in which

20 communication channels are tight can reduce the communication

channels automatically.

[BRIEF EXPLANATION OF THE DRAWINGS]
Fig. 1 is a block diagram showing an embodiment of a transmission

device of base station in the invention.

1
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Fig. 2 is a block diagram showing a construction of additive
composite section in Fig. 1.
Fig. 3 is a block diagram showing a construction of a transmission

mean value information-production section in Fig. 2.



conposite section in Fig. 1. Fig. 3 is a block diagramshow ng a _
construction of a transm ssion nean &alue i nfornation-production section
in Fig. 2. -8 Fig. 4 is a block diagramshow ng a conparison/contro
section in Fig. 1. Fig. 5 is a block diagramshow ng a construction of

nmean val ue p§@ct iofs i Yricdxk élaérgfngsh&ni&aa f lo‘R\Wa‘fé@BB/ggnE §1. s%ctlon

conpari son/control section in . is adrawing s
rel ati onsiw prigt veen the transn155|on nean value i nformation and a
transmtter power. Fig. 8 is adrawing for illustrating an area size

change of celibs 80i4 e aQeekdanagramt Shélhend rANTHSITUT IRAWBE RESN et Oy
base station. Fig. 9 is a block diagram show ng anot her enbodi nent of a

t ransm sssent dayiioe Kifg baise station in the invention. Fig. 10 is a flow
chart of the conparison/control section in Fig. 9. 15 [ PREFERRED
EVBODISVENTSFOE . THE sl BMENT ©NR rEhef erifsodbnpat $sofi / tbet f ol erdddrom hl Fbe.
explained in more detail referring to the drawings. Fig. 1 is a block
diagran1shomﬁng an enbodi ment of a transm ssion 20 device of base station
in the invention, which shows a basic construction. The transm ssion of
base stati ofifn t%eJﬁhvént¢¥ﬁwlﬁﬂummh0WhnE|ga Falatdomsdsed betweenansimd tter

10 for nodul atin al to be transmtted to output it as a wrel ess
f requencytléqrbﬁ{%sgsm é’ﬁ%ﬂ tVtaér“eo&f‘SBFmSS}onaﬁHdaaSFQ"N&W%i%%fh%n@%‘é@@n power

ifi 5 of the transmtter 10 and for
arrpl Ifier 2?189 J(;)Lrs éa rlalwf1¥1| rllgor i 1?1%ttra):lé|1tt1§1g an area size change of cells

i0 in accordance with the transmission power provided by base station.
Fig. S is a block diagram showing another embodiment of a
transmission device of base station in the invention.

Fig. 10 is a flow chart of the comparison/control section in Fig.

[PREFERRED EMBODIMENTS OF THE INVENTION]
The embodiments of the invention will be explained in more detail
referring to the drawings.
Fig. 1 is a block diagram showing an embodiment of a transmission
20 device of base station in the invention, which shows a basic
construction. The transmission of base station in the invention
shown in Fig. 1 is composed of a transmitter 10 for modulating a
signal to be transmitted to output it as a wireless frequency signal
(transmitter output S5), and a signal transmission power amplifier
25 30 for amplifying the output S5 of the transmitter 10 and for
transmitting it as a wave from an antenna 31.
The transmitter 10 is composed of an additive composite section
11, a D/A conversion section 12, a modulation section 13, a variable

ATT (attenuator) section 14, an amplification section 15, a HYB



transmtting it as a wave froman antenna 31. The transmtter 10 is
conposed of an additive conposite section 11, a D/A conversion section 12,
a nodul ati on section 13, a variable AT (attenuator) section 14, an
anplification section 15, a HYB -9- (distributor) 16, a wave detection

section 1¢g; & AR HONMES, ShOR,vECEL L L8t 18, ?él%aorPg”fpaéhSR?ﬁcé’&Wé’% P& t' On

19. In the additive conposite section 11, a spread transn ssion data

a pilot gsheniwhd 188 €884 Yo BANRIn /2 t& A geeu&ﬂ of . calyl cghanagl l\%e 5

added to each other and are nultiplexed to produce a quantized anplitude

data S2. dhwepskdite Sedsiaraunulatashdd e i Hdn tddm 1328 B)pidot
cal cul ate the nean value which is the transm ssion nean val ue information

S8 showi nghdres By e age talluehahniellagsdl aSbQArpOVey oft EANBMERA R PHtPHE )
level. In the DA conversion section 12, the 10 anplitude data S2 which is
out putd f roddedet@del ¢h vetloanposd tere sect t Oyl dded st pweid@d 4 Ngwa @i 26@l 0g
base band signal S3. In the nodulation section 13 including a |ocal

osci | | at oxmpaBitwdri datanddiul fher 4482 52ai svdid i lart edut putarsbghabnsa i fme
output by a carrier wave which is forned by the anal og base band signal S3
and the |6t ™3 B Galicalaite1Bie mean: vielyaritesite i ATohg sresrpasedpnseein on
14, a transmtter output level is controlled by controlling an

at t enuat |W‘éﬁmﬂﬁ?r’ﬁ?t’c%Sﬁu’ﬂlﬂ“h’tq%ﬁh%@tvﬁﬁtagﬁwe of wrgnsElsgien pdeeed on
a control nal, In th ification _section 15  the nodul ation

out put s.b s %@};Eﬂ%gv&ﬁ@ilevgﬁn i EhE By BPPEET2HOR r?betq@t r%i‘?ab‘tfﬁz ATT
ied, i i hut o

(()3E :)ﬁl'zaua}q% 1&%‘%‘% it a|ltcaaté|Z(S)nwse((:: oh Tgkpfl% giré’lmr' éadic{]ot]t‘ﬁ) %ﬁffliﬂﬁlsteand

one i s oulpul; 45 1t1hles o %@%’I‘ttehe{ntglékpgha]?gg%ds { Bgngtgleg?nals gqutppt Lo the

wave detection section
modulation section 13 including a local oscillator 131 and a

modulator 132, a modulation output signal S4 is output by a carrier
wave which is formed by the analog base band signal S3 and the local
15 oscillator 131. 1In the variable ATT (attenuator) section 14, a
transmitter output level 1is controlled by controlling an
attenuation amount of the modulation output signal S4 to be input
based on a control signal S10. In the amplification section 15,
the modulation output signal S4 of which power level is controlled
20 in the variable ATT (attenuator) section 14 is amplified. 1In the
HYB (distributor) 16, the output of the amplification section 15
is distributed to two outputs and one is output as the transmitter
output S5 and the other is output to the wave detection section

17.
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In the wave detection section 17, a wave detection output S6
which is voltage information is output by wave detection of the
output of the HYB 16. 1In the A/D conversion section 18, the wave
detection output 86 is quantized and converted to a signal

transmission power data S7 (digital). 1In the comparison/control



25 In the wave detection section 17, a wave detection output S6 which is
vol tage information is output by vave, detection of the output of the HYB
16. In the A/D conversion section 18, "Yhe wave detection out put S6 is

guanti zed and converted to a signal transm ssion power data S7 (digi tal).

In the CWl&PQ/SCOEtfP$nsr&Pss§&PHe%?x 19108 14£ROSHA SEL PR ¥AL

i nformation S8 to be output fromthe additive conposite section 1

first inpttomtdhe stanalvet éamsdd Sisd @R RAWR 1838 8 §7 40 iBgueut QHE gfgﬁ‘fﬁf he
A/ D conversion section 18 as second input and a maxi num si gnal

transm ssixangovesidn bvalwed 39 tas sthicbdbenputpuhi €hoh St Be P £t 84w Aethn
constant nunber of digital corresponding to maxi num al |l owabl e | evel of the
signal  tsemsinn 1€rasHguendSinpit eandat pak ikl didjin tebnbhessi gAddower
transm ssion power anplifier 30) are input to produce a control signal S10
for cént rdlue@gl%anmsathendat nount artoiurit icf at beedateahlaed1oiddaseciunieAs.
In the conparison/control section 19, where a transm ssion nean val ue

i nf or mat i ¥ d3giite Ineer nesronding & onmrikimamsa hhewal kadsniedsbénthpomegnalal ue
S9, a nean value, which is obtained by accunmul ating the transm ssion power
data S7 fto"rart?d‘tll‘ifr?él Lot anfsSt i e g norkpyt13 igddativproney &he whiwterl s

t he nean transm ssion power valuye 11 show ng a nean val ue of actual

transniss W%Uv?esrlo(nt PRHEH Ff“@lllféﬁfpéf)j PEGelDPREE ERMREREICSE FatHerol

transm SSI fely! on S8 to output a data to supplenent the
di f f er ende % (rjie%qg g%dﬁglép %gﬁ?gf G? SFRRaEEETy 8F‘°88ﬁt?5IT1?‘?1gi’aaT]Fable
at t engat i nt, ,of the variable ATT section 14, and where the
tranggl ss?[o%n%%ncgcg%%vgl ue information S8 is nore than the nmaxi num si gnal

transni ssi ofy, REWEE o¥Bh HEs Y/ ¢ oh TAS R ke talaapi@”%mew% @%Lﬁ&ﬂ%‘&on hetween

t he mean val ue (the nean transm ssion power value 11)
value information S8 is not more than a maximum signal transmission

power value 89, a mean value, which is obtained by accumulating
the transmission power data S7 for optional constant time (in this
15 case, 320ms) and which is the mean transmission power value 11
showing a mean value of actual transmission power (transmitter
output) level, is compared with the transmission mean value
information S8 to output a data to supplement the difference and
to produce a control signal S10 for controlling an attenuation
26 amount of the variable ATT section 14, and where the transmission
mean value information S8 is more than the maximum signal
transmission power value 89, a data to supplement the difference
between the mean value (the mean transmission power value 11) of
the transmission power data S7 and the maximum signal transmission

power value S9 is output to produce the control signal S10.

[}
ot

In the signal transmitter 10, the signal transmission mean value
information S8 calculated in the additive composite section 11 and
a mean value (mean signal transmission power data S11) of the signal

transmission power data S7 obtained by quantization of the wave



the transm ssion power data S7 and the maxinum signal transm ssion 25
power value S9 is output to produce the control signal S10. In the signal
transmtter 10, the signal transmi ssi O mean value information S8
calculated in the additive conposite section 11 and a nean value (nean

si gnal tré@@@@éﬁﬂﬂ”bd%ﬂﬁy Aty eskbhp%Eeﬁh%i?hgggth BEQQ§E%%§%92%8§¥§£n9ata

S7 obtai ned by quantization of the wave - ectron o

conpared wihd eard hera Vet ¢RIEaRL AE&”Ee&EZQn”?l’i@ng?ﬂb§OY?é%ZQ§e

ATT section 14 is controlled by output of the data to supplenent t

di f f er enceu©fu 5% ANthSldata W Sy cdiatpesc i eovantages hased oy s11,

tenperature change and 5 time-passage change in the anplification section
15 are ocdnpesisat elandde 6ONMRAVEROAgEeE bBEelll dRS MewPeda thRdN MR and
information S8 and the nmean signal transm ssion power data S11 is stopped
when the timermadsgeon ateayevalire itfor raip 0NF iSH tiSmoVese ddionaxi 3Tun s gnal
10 transm ssion power value S9, and naxi mum si gnal transm ssion power

val ue S9 wemberratashn signal transm ssion power data S11 are conpared. The
attenuati on anount of the variable ATT section 14 is controlled by output
of the dataThe eUpA R cf Helitrheprhceion B8R mMdl 8¢ 1infihus t itdreSBrasakage
of transm ssion anplifiers (signal 15 transm ssion power anplifier 30 and
anpl i fi cathoM&ELt G als) raRdmiERa ORI BPBRE| 8AtAT St} ahsnt sepred speen rium

whi ch are caused hy overpower input can be prevented w thout exceeding the
maxi mum VA TGS { e PERENEF L 1§ dIEREd cduE But S Sy e TathenBaximen signalot
ower i cre§§e of ., call channels to redyce ,a cell 20

G amePer SRR hBRESE A TR o RBABEE ThGHS) “RAPERLPS L on GraNiee

di aneter, erepy P e
around { R, R0R5 66k dfh £fibhn s TR AL 40 O Dle FELLS 5117 FETUGELLG C3
channels. As a result, the Sr&ctric power o
The attenuation amount of the variable ATT section 14 is controlled
by output of the data to supplement the difference of 59 and S11.
Thus, the breakage of transmission amplifiers {(signal
15 transmission power amplifier 30 and amplification section 15) and
the distortion of transmission spectrum which are caused by
overpower input can be prevented without exceeding the maximum value
of the signal transmitter output S5. At the time, a pilot power
is reduced by power increase of call channels to reduce a cell
20 diameter, whereby the movable station (movable phone) which is
located around the boarder of cell is handed off to other cells
to reduce the call channels. As a result, the electric povwer of
the call channels is reduced.
Referring to Fig. 2, the additive composite section 11 will be
25 explained in detail. In Fig. 2, the additive composite section 11
includes a plurality of adders 111 for inputting the spread
transmission data S1 and outputting the amplitude data S2 obtained
by adding all channels to be input, and a production section 112

of the transmission mean value information for accumulating the



the call channels is reduced. Referring to Fig. 2, the additive conposite
section 11 will be 25 explained in detail. In Fig. 2, the additive
conposite section 11 includes a plurdlity of adders 111 for inputting the
spread transm ssion data S1 and outputti ng the anplitude data S2 obtai ned
oy addinggly; GRanBels 59 0F dd\iltbucalle fy IGAMGH OR 1 RRCLAY calll&a[aox{ixgg;e
transmssmn mean val ue I nformation for curm at1 ng he- 2

data S2 thded i 9L TheC RRahaRt sk BR ﬁ@gncéégﬁ'éafﬁf]&rmg@fhrﬁ)%ém“' ng the
transm ssi on nean value information S8. Referring to Fig. 3, the production

section 112getethengt ransmwigsi on, maafe Vakbaukbionmddom i | hike sxpl@ided
in detail. 5 1In Fig. 3, the production section 112 of the transm ssion

mean val ugrddEntigBildromeaACh 8086 Bnbotfhet i dnl Adi 110beassyMbl AbENDn td@rail .
anplitude data S2, a tinmer 1122 for neasuring the optional constant tine
(320 5ne)Int @ibe Bethempmaduanden secohdt all2sef tthent AdPsnfodi ameyhnga il a
timng control of the buffer 1121 associated with the tinmer 1122, 10 and a
cal cul at i iorf sowttiion 1t24ufles adofieraling fde aanpimuiladé ndathe HpMittdden t he
constant tine associated with the tinmer 1122 and for calculating the mean
val ue of 4ate& §ﬁp|¢ttl}(§1@rdhl%12 $2r retevring the Fbyioral tdrmsd@emtatimgofi¥f20
control sectlon 19 wil| be explained in detail. In Fig. 4, the

conpar i sdtilc &t P8I S8Ecth Givegcer5ai gentEel seduidred 1291 £p5r carEving adthg

t he transm ssi,on nean val ue infor matl on_S8 to bhe input, a nmean val ue
section fgﬁlfnépga%%"rﬁﬂ]aﬂfn@elbh‘é terahtsd ﬁsﬁlﬁéﬁérv’ﬁ‘%a‘h@t%@eﬁéﬁ%ut

h th tion S8 withi tional
constint AIGE GHCY T TLPBGLAPIrG Thd SOARCURR L {HEhe PARLhF3F 7 Yower

CEESMb R SRR S

calculating the mean value of the amplitude data §2.

Referring to Fig. 4, the comparison/control section 19 will be

explained in detail. In Fig. 4, the comparison/control section 19

i5 includes a buffer 191 for accumulating the transmission mean value

information S8 to be input, a mean value section 192 for accumulating

the transmission power data S7 to be input with the transmission

mean value information S8 within an optional constant time and for

calculating the mean value (mean transmission power data S11), a

20 comparator 193 for comparing the transmission mean value

information S8 with the transmission power data 87, which are

accumulated in the buffer 191 and the mean value section 192 and

are synchronized in timing, or for comparing the maximum

transmission power value S9 with the transmission mean value

|
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information S8, a D/A conversion section 194 for converting an
output from the comparator 193 to analogous control signal 810 and
for outputting it, a data memory 195 for storing the amplitude data
corresponding to the output from the comparator 193 and provided

in the D/A conversion section 194, and a control section 196 for



accunul ated in the buffer 191 and the nean val ue section 192 and are
synchroni zed in timng, or for corrpar'?g the maxi mrum transm ssion power
value S9 with the transm ssion nean value 25 information S8, a DA
conversion section 194 for converting an output fromthe conparator 193 to

anal ogousc &4 01 15d ahad1 L b AnGhe fd‘%artg‘o.m RHLL }nﬁgi}n&m fr r@im g%’ﬁ y%&t,?érf or

storing the anplitude data corresponding to the output conpar at or

193 and providlegh id dhen rae%i%@e%asivgag%e%gernié%e;a?ﬁ 2 GORLEY! nsgeLion

196 for - 13 controlling a flow of the data. The maxi mum transmSsion power

val ue S9 (sosushowles) ginatetrardeue that is set in a menory neans (not
shown), in advance. Referring to Fig. 5, the nean value section 192 wll be

expl ai ned Reiferdéhgido Fliig.F gthb nédie vaRar yad tiorsectiwin 192 énsl adesq a
buffer 1921 for accunulating the transm ssion power data S7, a tinmer 1922
for mdasuin g telid .opIndha. sondtankeani vel¢82@armEont D9 Pe iAtude® aCOnt f OF
section 1923 for controlling the timng of the buffer 1921 associated with
the tinmerlddZorapdcumebt cinattibentsensmbasioRpdverr 88tacklmal atinag 19z
transm ssion power data S7 within the optional constant tinme associated
with the $9heteasnmingdhorortdandlatdans tatte trigen (BR0uansof tchébe retsniassi on
power to output the nean _transm ssion power data Sil. Referring to Figs. 1
to 5, noVEEMY GECEhen WehtiogncanFrobsing hesiminedet the bpféay 1921
transm ssi on data Sl, ;1 ach ,transm’igsi on, channel i s, added to each other
in the aaaaﬁsf‘ﬁ/]eatceodﬁﬁég t B ddfienl 142 ofahé ct+ankHtieRserticd pPaditRx t he

o e ST s M e AL ERLPREL Bl drens s o
informati Qthe¥8int time associated with the timer 1922 and for calculating
the mean value of the transmission power to ocutput the mean
transmission power data S11.
Referring to Figs. 1 to 5, movements of the invention will be
15 explained.

The spread transmission data S1 of each transmission channel is
added to each other in the additive composite section 11 of the
transmitter 10 to provide the amplitude data S2 containing the
amplitude information of all transmission channels. The amplitude

20 data 82 is output as the transmission mean value information S8
by calculating, in the transmission mean value information
production section 112 of the additive composite section 11, the
mean power value per optional constant time (in this example, 320
ms), which is mean value of transmission power level required as

25 transmitter output in accordance with value of the amplitude data.

That is, in the transmission mean value information production
section 112, the transmission mean value information S8 can be
obtained by introducing the amplitude data S2 into the buffer 1121

only for the optional constant time and integrating it in the



by cal culating, in the transm ssion nean value information production
section 112 of the additive conposite section 11, the nmnean power val ue per
optional constant time (in this exanbdé, 320 ns), which is nean val ue of
transm ssion power |evel required as 25 transmtter output in accordance

wth val Lt%.lQqul %n@'@éé{:% 1q§t4a Tﬂ-g":l':tran%mls@1kg%ééﬁ0§%§slr&-bm&@| ue

i nformation pr oduction section 112 transm ssi on nean va

informatigy 58 gaBaben aliai asab LY 40 /Qslcidg Lher fop! hbude datd Shddt o

the buffer 1121 only for the optional constant tine and integrating it in
the - 14 ralGWHaagtderg section 1124. The transm ssion nean val ue information
S8 is used in the conparison/control section 19 as explained hereinafter.

The anpl it udredata iS2dshd£ba 152 Wit Pt sf s 0PI HE raadiid vadeeIPeddrpodite
section 11 becones the anal og base band signal S3 corresponding to the
val ue 50f gdverianpliilt beeodetathy dhglbal basal bgnéonietsl 88 doritdepdiding
conversion section 12. The anal og base band signal S3 is mxed in the
nodul at ortal Iheofvalie wédehat roplsevdeodald bt figatd boataigrainyeEcdiuged in
the local oscillator 131 of the nodulation 10 section 13 and is output as

t he noduliat ité® Bldpeensetminn Sectiphe ldndulle ianelag pasesbyndls Bmak Input
in the variable ATT section 14 in which attenuation anmount is variable by
t he cont rid ™igeghdn &6 maAdlrgornpdz 6 Fh@ Ia%NaHb%lﬁﬁFfsJéml% wig-haf t er
the level_contrql (attenuationp contr mplification section 15
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power
section 14 in which attenuation amount is variable by the control

signal 510, and is input to the amplification section 15 after the

level control (attenuation control). In the amplification section

15 15, a power amplification is carried out to output the level-

controlled modulation output signal S4 to the transmission power
amplifier 30 as transmitter power.

The modulation output signal 5S4 of which power is amplified in

the amplification section 15 is divided into the transmitter power

20 85 and the output for the wave detection section 17 in the HYB 16.

In the wave detection section 17, the input signal is detected

by a means such as envelope detection to ocutput the wave detection

output S6. The wave detection output 86 is input in the A/D

conversion section 18 and the transmission data 87 is output as

o
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digital data. That is, the transmission data S7 is digital value
corresponding to a power level of actual transmitter output.

In the comparison/control section 19, the transmission power data
87, the transmission mean value information S8 and the maximum

transmission power value S9 are input. The mean transmission power



20 S5 and the output for the wave detection section 17 in the HYB 16. In
the wave detection section 17, the input signal is detected by a neans
such as envel ope detection to output the wave detection output S6. The
wave detection output S6 is input in the AAD conversion section 18 and the

transm sgjQ 83 8l §s§ﬁ’§n_@95 NZ:ul ogicﬂigiadnéjlatzg?s At di%e iB%btained

transm ssion data S7 1S gital value <corresponding to a power 1evel of

actual trensdder ¢ Qi dile s ildh 1R GORATd S9N/ Cotd Qla:S8find v akbmildlE on
transm ssion power data S7, the transm ssion nean value 1nformation S8 and

the maxi Péver RKANSE 5§81 D PIWRESV AL Ve e @ Frd MU nphbel IRAFa £ 1SS/ ISR ON
power - 15 data Sil which is a nean value of optional constant tine is

obt ai ned off £aE teeh IniAWEHBSHOHVEr PEAN Fdakra3 &7. THEemsA¥hER NIl a8581WwiEd N
power value S9 is a fixed value setting an input limtation value of the
t ransi ssiten tpewsnissionf mean30allbeinbyengtion NSgabe Mdemore tdan the
transm ssion nean value information S8 is not nore than the maxi num
transm sgicorimpowsranaiies 89 irowdirf et eatsS¥ iendihte rovefeom the masmantter e
the transm ssion nean value information S8 is nore than the maxi num
t ransm ssifofagewhevs| boe Soransmigai fromesn vadeet hafornetiemnddi ssimarerean
value information 10 S8 is not nore than the maxi num transm ssi on power
val ue S9,thgdt theomdXimupyr tEpnaRi spEoy. POEPANBREUPE2nt No. 2, 856, 250), the
of the transm ssion nean value information S8 and _ t he

differencer’#érer&)‘| | St
mean transnt3siith IP5HEF GRR% ISEF FESARTRRIBPURP MEE CHREEBII N IQTR A1 o510
for q ntr%l Iii n%r%tthe att%ggat% n I%m)imt of the vasri able 15 A\\’_T section 14 so
that o ity e YAt FESBuE Pl MAE NG HEVANBHES 1 S P W SRS i 1 8
change b%gl%%oni eﬁ??éft Uee 9. e}ssf%fano‘cse“ﬁ?teﬁ{‘ ke %”H's'ef,'z%?' OMie
section . I'n the lTatter case that € transm ssion frean val dé i hf ormati on
difference (Ap) of the transmission mean value information S8 and
the mean transmission power data S11 is detected and the control
signal S10 for controlling the attenuation amount of the variable
15 ATT section 14 so that Ap may be minimum is output as the movement
for compensating the change based on temperature or passage of time
in the amplification section 15.
In the latter case that the transmission mean value information
88 is more than the maximum transmission power value S$9, as the
20 movement of the invention, the difference (A m) of the mean
transmission power data S11 and the maximum transmission power value
S% is detected and the control signal S10 for controlling the
attenuation amount of the variable ATT section 14 so that Am may

be minimum is output.

Referring to Fig. 6, concrete movement in the comparison/control

o
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section 19 will be explained. In the comparison/control section
19, the transmission mean value information $8 and the maximum
transmission power value 89 which are input are compared with each

other (Step Al). Where the transmission mean value information S8



S8 is more than the maxi mumtransm ssion power value S9, as the 20
novenment of the invention, the dlffe[n? nce (A m of the mean transm ssion
power data SlI| and the maxi mumtransnission power value S9 is detected and
the control signal S10 for controlling the attenuation anount of the

vari abl e AlThsechbes tfaso tthgatmaémmﬁﬁy £ 738 o1 R TUM 15%,Q4L Rty L% et i ng

to Fi g. 6, concrete novenent in the conparison/control section 19 w be

expl ai neds rd s 1¥s CEHMW OGN 570k oS 86t Bt 195 EB@u&ﬁ?@@g&l S8 08 V\ﬁ?
val ue information S8 and the maxi num transnm ssion power val ue S9 are

i nput ar eciconpasrd vailule, eantd ohbemebdt &fr Mgni-s MR pdher t 4aPSMs3Si Ofx NBAN
value information S8 -16- is not nore than the nmaxi mumtransm ssi on power

val ue S9,cdhenldtansnisseponaponer medm, SenkO Beffdpsiicd S @ecyyul gkedcio
obtain the nean value, and the nean transm ssion power data Sl11 is

cal culsat edr{18treiEsi)n niElaenyathe thfdenznioen (S8Aamd ahet heab t + BOS SSi O
mean val ue information S8 and the mean transm ssion power data Si]. is
cal cul at RPYSt ep2 ?B) S11THe ctedrye avesled(sorep tehper aThee chanpas Sagedfod i me
in the anplification section 15 is conpensated by controlling the

at t enuat |‘iﬁf“paerﬁﬂﬁﬂreof’rt Res§age o &imaTinsele jaomp UL ine tilea sAchimmylbels

m ni mum (St e 10 On the other hand, where the transm ssion nean val ue
i nf or mat i GHP X tsedrrﬁ?ec?%%lﬁo}%’e“?r&ﬂenﬁﬁF?P‘éﬁEW%sﬁW&fo\ﬂér thel (rrisple hat
is, where the transm ssion_nean val ue |nforrrat|on S8 is over the input

limitati g oS8 A difs Fics Shark aYarRf iMindmug, (Ste® Adan tran§r7n tSSI gn
d t.he t S 0 be
poven a5, Sl SIBAAET LTI LAY ESLR IS RN KRl S do be

mean tranggn;$sheRePONES ﬁ?é%agllnumaegangxl@fs% BURLS PATTLSEHON POYES Val ue
S9 is calculated (Step B3

where the transmission mean value information S8 is over the input
limitation of the transmission power amplifier 30, the mean
transmission power data S11 is calculated from the transmission

15 power data S7 to be input in the same manner as Step A2 (Step B2).
The difference (Am) of the mean transmission power data S11 and
the maximum transmission power value S9 is calculated (Step B3)
and the attenuation amount of the variable ATT section 14 is
controlled so that Am may be minimum (Step B4).

20 Thus, even if the transmission mean value information S8 is more
than the maximum transmission power value $9, the power to be input
in the amplification section 15 is controlled to a constant value.
That is, the transmitter output is always not over the maximum

transmission power value S9 and an overpower input to the

o
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transmission power amplifier 30 can be prevented. Therefore, the
breakage of the amplifier based on the overpower input in the
transmission power amplifier 30 and the distortion of the
transmission wave form in the transmission power amplifier 30 can

be prevented.



and the attenuation anmount of the variable ATT section 14 is controlled so
that Am nmay be m ni num (Step B4). 20 Thus even if the transm ssion nean
value information S8 is nore than th¥ maxi mum transni ssion power val ue S9,
the power to be input in the anpllflcatlon section 15 is controlled to a

constant vakye pigThay i s thestignMs! e QUL LRl UEYS, NGl RVers e

maxi mum transm SSI on power va an over power | nput

transmi ssj on, poweloAER! bhkefnsd Sk Re¥ERbEE - s ey %mm tPferOr Sakage
of the anplifier based on the overpower input in the transn ssion power

anpl i fi erc hawihditgh fleshrdivNifRtobhSt i bA 3B T ORoYaVEL S ERL! fk ot 1fum
transm ssion power anplifier 30 can be prevented. -17- In Fig. 7, a

rel ati onsfitgh i ddiod AEH 9210@ BBANtHal UeahBhOt PBET OBt S8 agwl {denore,

transmtter output S5 is shown. Wiere the transm ssion nean val ue

i nf or et izon t3® it¥anehisBlenthean e uBXnfvBmat i 8ASHE SIS @B rROVWENh¥8é Ugh&S9,

the transmtter output S5 is nore, 5 as the transm ssion nean val ue

i nf or mat i torer8sniiss impr eeaherrd uehénfbrans b8 sE N1 sE@Or & atluen | tH oot irum S8

is nore than the maxi mum transm ssion power value S9, the transmtter

out put SEyansEstian poveyerklive $he theahsmi ssi oremeanpusl Lk isndorstrniton S8

is increased. The novenent of the invention will be explained using

concr et e VR dfméhec Aragarigsion fneany vad umdpiiegma tienafpohshiprofasddctric

power in the transm ssion nean,val ue, information S8 and the transmtter

output S5, THE RRAKFRAT tHarkdsi égYﬁﬁtb%/e"r‘“v]al%egglfiénege‘t‘s%%g SPRER taher e
e transn155|on mea val ue_i nform is +1 dBm
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transmitter output 85, the maximum transmission power value 89 is
set to +4 dBm. Where the transmission mean value information S8
is +1 dBm, the maximum transmission power value 89, the transmitter
15 output S5 is output as +1 dBm, because the transmission mean value
information S8 is not more than the maximum transmission power value
89. Even if the transmitter output S5 becomes +0.5 dBm tentatively
by temperature change in the amplification section 15, the
attenuation amount in the variable ATT section 14 is reduced by
20 0.5 dBm based on the control signal S10 to be output from the
comparison/control section 19 and the transmitter output signal
S5 ismaintained to +1 dBm. In case that the transmission mean value

information S8 is +5 AdBm by calculation, the attenuation amount

in the variable ATT section 14 is increased by +1.0 dBm based on

o
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the control signal 510 to be output from the comparison/control
section 19 because the transmission mean value information S8 is
more than the maximum transmission power value 89, and the
transmitter output signal S5 is rounded to +4 dBm.

Next, referring to Fig. 8, the cell change will be explained where



S9. Even if the transmtter output S5 beconmes +0.5 dBmtentatively by
tenperature change in the anplificati section 15, the attenuation anount
in the variable ATT section 14 is reduced by 20 0.5 dBm based on the
control signal S10 to be output fromthe conparison/control section 19 and

the transmd E%ngmagg&oﬁ'm vaPael ﬁf@!ﬁ@@eg%m%bﬂaérg% d @hg%&&%ﬁﬂﬁ the

transm ssion nean value 1nformation S8 I1s + calc ation

at t enuat i O PWIWY or rkfé\h@r vasiabl 89ATEgqCti on »}ﬁefé EHEE%@%EQ R p O dBm
based on 25 the control signal S10 to be output fromthe conpari son/ contr ol

section lh-hagause dde daraniel seicon nean value information S8 is nore than
t he maxi mum transm ssion power value S9, and the transmtter output signal
S5 is roundedrig. 8}, dBmasNekichrefedoviedeldobliGro 3djbkentebhsehangeiond | be
expl ai ned where -18- the transm ssion nean value information S8 is nore

t han $he Ilxi MR atreansnessapaa pdWweind/ adrem 2, teabeicsiveer e A unstdions of
the invention are carried out. In Fig. 8, areas which are covered by two
adj acent dfessdiolt 4t ienkocdtdd in drfadi €3 ndvmee area Zi aaidazeeaZzZXverlap
respectively. A novable station 4 is |located in area Z-3 where area Zi and
area Z2 ®aAF aptheiach Dhaeprovaihke npvablenséacconunicahmanivésdheshs thagae
base station 1-1 and the _base station 1-2. For exanple, if the

t ransni ssitG RFad \}lala@é’1 itReoPAEe 665258°1s1-30 nore than the maxi mum

transm ssi on power Vv Jnng in the bgse station 1-1, the transm ssion
power is roﬁﬂgeﬂ"?’&p fe x‘?’}ﬁJrﬁ%ﬁ‘é‘ﬁl%?ﬂ"oﬁ‘eaﬁoﬁ%}u%nﬂ“?‘i’\’é‘“%ﬁ?ﬂ s{ﬁ)vi%egr is
redu % S, & {% emarlea i scovered by the gase station 1-
changed anomF & area g ar 35mii SHRAPPEF Tt G 2 & ee Tseﬁttc,aotrl(ﬂ%gl Y,

the area ]! 9 m@hght{'mSI[?lssgng\{’PBL)$8§t]% r%%nﬁeﬁxﬁgtt%ebﬁggﬁﬁchme}/nstmhiessbiaosne

station
power and the pilot power is reduced. As a result, area which is

covered by the base station 1-1 is changed from the area Z1 to area

11 smaller than the area Z1. Accordingly, the area in which the

15 movable station 4 exists becomes only the base station 1-2 (i.e.

area zZ2) and the movable station stops to communicate with the base
station 1-1 and communicates with only the base station 1-2.

In this example, one communication channel in the base station

1-1 is reduced and the transmission mean value information S8 is

20 reduced. If the transmission mean value information S8 is not more

than the maximum transmission power value 89, area which is covered

by the base station 1-1 is expanded. According to the invention,

areas which are covered by the base stations can be automatically

increased or decreased.

|
It

A second embodiment of the invention will be explained referring
to the drawings.

Fig. 9 is a block diagram showing second embodiment of a
transmission device of base station in the invention. 1In Fig. 9,

the transmission device of base station is same as the transmission



area Z2) and the novable station stops to comunicate with the base
station 1-1 and communicates with only the base station 1-2. In this
exanpl e, one conmuni cation channel in fhe base station 1-1 is reduced and
the transm ssion nean value information S8 is 20 reduced. If the

transn ssiopi deansyakie Lbodimedon S8oli NEL MAre than TR TUM g o
y the

transm ssi on power value S9, area which i's covered ase statron 1-1

i s expandeshpAErasli dith 1t BeckB¥ANM § Ot rarias thieh af %e%q\zé.%reﬁdbpytﬂg

e
base stations can be automatically increased or decreased. second

enbodi mendomda it ieon fumindan seddiobe 2exphabnediteterpng to the draw ngs.
Fig. 9 is a block diagramshow ng second enbodi ment of a transm ssion
devi ce of baseclst adbiparisiod heon tweiNse0Bioh21Fi the Qrankhiest i 8A TSSO e
device of base station is same as the transm ssion - 19 device (first
embodiSment?) £ estrevinl dm SBi ghidh éxceptpt hatrdrhehecoithariveorbapotiek section 19
(transmtter 10) is replaced by the conparison/control section 21
(transmi ttler e2eyy loeptimnalonpanksent caritreol (328t in) 21s tihmputr ansdi ssion
mean value S information S8 which is output fromthe additive conposite
section YWPRSESEIGR PEHEF ¢ Sdnyhichel { 920PHs) frenitheud/Anebnrersion
transm ssion power data S7 which is output fromthe A/D conversion section
18 is i nflRSE AR t5henPREns &G ORr fedRneA i3e onf Beamirdne S8 qumaisiomor e
t han t he Jypxi rru&:getran[stgi ssi.on gower val ue $9 &constant 10 nunber) , the

a

transni ssi0n° PSP HArE 2B O BE PHP G SRS TASERTIRAMAT VRYR? § SofbaAnt
o o AR SRR PR LA R A PR AR
| nfor mat Iséj%p%ﬁgggo%ﬁg IR 4 ARIES S Pns PR 108 Felded RBHELIRIGL THE
mean transmission power data S11. Then, the difference of the
transmission mean value information S8 and the mean transmission
power data S11 is calculated. The data to supplement the difference
15 is output and the control signal $10 for controlling the variable
ATT section 14 is produced.

Where the transmission mean value information S8 is more than
the maximum transmission power value $9, the data to supplement
the difference of the mean transmission power data S11 and the

20 maximumtransmissionpowervalueSS:nsoutputandthecontrolsignal
510 for controlling the variable ATT section 106 is produced.
Further, where the transmission mean value information S8 is more

than the threshold value 821 which is more value than the maximum

transmission power value $9, the notice signal S22 is output in

o
ot

order to notice the fact to upper control device {(upper control
station) which is not shown. The threshold value §21 isa designated
value which is set in the memory means (not shown), in advance,
as well as the maximum transmission power value S9.

The upper control device {(upper control station) which receives



15 is output and the control signal S10 for controlling the variable ATT
section 14 is produced. Wiere the trapsm ssion nean value information S8 is
nore than the nmaxi mumtransm ssion power value S9, the data to suppl enent
the difference of the nean transm ssion power data S11 and the 20 maxi num

transm ssipnBeWek 38 $92 bt eWehRYt cad1Lh8 ¢8ROl o 8l ggﬁlect%\%ng&ge

controlling the variable ATT section 106 1s produced. urther, ere t he

transm ssi@nHeads MaldRnnf1er Wt rehee8ihg HRESchBaNcthent N embol doyalye S21
which is nore value than the maxi num transm ssion power value S9, the

notice sigdial chaddnk$s @ulPiicidhs 26f @hdes1ddx it p6Reth@ R holiOr WRRITol .
control device (upper control station) which is not shown. The threshold

val ue S211n she déssgneniedd i wad e lthehihseseionhn ihan®eDeyYalEaASo f NGte
shown), in advance, as well as the maximum transm ssion power val ue S9.
The uppertaont edlecdeicceoyemppen tionkesol thé atdidnyadhibehi ¢ ecgiuvces t3tnaiide
notice signal S22 prevents the elevation of total electric power in the
cal | charfrte zpyerig] ¥bithgomemdsss ioh hdeomembepoetibhe. cil khehsemmid and
increase of the electric power in the power control. In the first

enbodi merRMRFLiNenY af dhe brven§iqme tipakavconroblehesad bosall veldeesdus pover
continues, the cell radius is reduced to nake sone zone in which
comuni cath dF BRESARSS| IHSLIHYE. the rReuSkEIMPL dhsogrAdnTadius eithin
inventio t he abave probl em can be sol ved because it is possible to
control tHe rceed%c,at’ino 43fhe cell radius within the certain range. 10 The

TOVERNt 11 BMedhol Ufc£OTBRL) SOSANALLSRAL Mo RE LD RIS SER Yy e
oo™, A SRR S SATVRCA SRV PRI oSS P ) o
Fig. 10 which is same as the movement flow in comparison/control
section 19 in Fig. 6 except that the Steps C1 and C2 are added.
In the processing of Step Al, the transmission mean value
15 information S8 is compared with the maximum transmission power value
S9. Where the transmission mean value information S8 to be input
is more than the maximum transmission power value S9 and the
transmission mean value information S8 is more than the threshold
value 821, the notice signal S22 is output to the upper control
20 device (upper control station). The upper control device controls
the number control processing and power control processing for the
constant time after receipt of the notice signal S22 (mean value
calculation period of the transmission mean value information S8

and the mean transmission power data S11: 320 ms) so that the total

electric power of the down-link call channel in the base station

o
(1]

is not increased.

[ADVANTAGES IN INDUSTRY]

According to the invention, when the transmission power is close



In the processing of Step Al, the transm ssion nmean value 15 information
S8 is conpared with the maxi rmmtrangréq' ssion power value S9. Were the
transm ssion nean value information S8 to be input is nore than the

maxi mum transm ssi on power value S9 and the transm ssion nean val ue

informatien &Bel 9iMRERtEBAN Jehertdir eshobfi sy Bldeamdls t‘lﬁg'g peLhee b%(l g‘ﬂl‘?é S22

is output to the upper control 20 device (upper control station)

upper conir®reslayidre taenhti@bsr dhaHIERen 6RRhROL s pr(iﬁﬁ%hlaglﬁegeé’%‘%f
control processing for the constant tinme after receipt of the notice
signal S22nd pran crlniel Sewstiabeani pEIOOEh®Bolhe 18 hRANSHNTH QR i RAFoweyd ue
information S8 and the nean transm ssion power data 511: 320 ns) so that
t he totalc@®btsdlectuhie tpansnietibhepdoen-1s niaicaddinci@anvekhenupper bese: ¢
station is not increased. [ ADVANTAGES I N | NDUSTRY] According to the

I nventdi orvalsenbyhecentrshi igwi onhpowerriablid osetefiiationt heedrism fat i e of
the transm ssion anplitude neans by the increase of the nunber of the call
channel s Wawnqumc@@‘as@eof anghd heal tramemies i povenptiépeddi mgaos tie
down- link transm ssion power control, the transm ssion power is

mai nt ai nRF LIRS uppee E?WWESWTU@“@}lG@ﬁ?rWWﬁglﬁ metvaegabseed the
attenuation neans in the transn ssion device, and the transm ssion

anpl i t ude®'hedts ?‘greprté‘laé‘ct]etif aﬂ’iél%F%nsﬁ’ih@ﬁebﬁ dhs | fLBeoRElOR P§ ridte

requeste%theS .out.put m)refthan its. abili é whereby the distortion of the
transni ssi'on Ve 1o Hd4n Bémngﬁeﬁ{eeHre’i n&Pfce the transnmissi on power

uh Clgl S oukRHbe! T B addANSTSS! AL, A5VI G818 CODSt Ao et M e

cont roI of f transm ssion pOV\BI’ accor da

pil ot powefandmi J8diCeleandet NEs C%lolnsrt%g'tusdﬁ§1£§d%eed’ weRsyerof hethe

transm ssi on
transmission power in accordance with the invention, the pilot power

is reduced and the cell radius is reduced, whenever the transmission
power of the call channels is increased. Thus, the movable station
15 (terminal) which is located around the boarder of the cell is handed
off to other cell and therefore, the communication channel power

of the cell is automatically reduced.



power of the call channels is increased. Thus, the novable station 15
(termnal) which is |located around thg boarder of the cell is handed off
to other cell and therefore, the comtmi cation channel power of the cell
is automatically reduced. -22 WHAT IS CLAIMED I S: HH["]

T2 30 e id 1 hdddsl/Ad 1 3! M's 1. A transni ssi

gﬂ'ﬂt, ” ng station
which is used for a novable comruni cati on system usin , 28or ead

CDMA system 5 in which spread signal transm ssion data of all
transm ssion channels are additively conbined with each other to produce a

quantized ampli tAlde-tdssli®nChadgeel &£ 119 S MY ¥l QR iQUt RHt uSkaNBSr Hf
Wi reless carrier wave frequency by digital to anal og conversion in

accor dangeowdile acbamehiohtids spddien JAryRl diYeacpopeeaal come dPsten,
nodul ati on out put signal by a transmi ssion anplification neans, and to
transmiit Wwavesias apdead- diigmelt raresmsridaigproudpud aft el Jpovesnsmission
anplification, said device having a variable attenuation neans capabl e of
control | ighprmdleyv edrat 2@hiat vely arounined whehnedohabitbrrowopurodisesignal
in an input side of the transm ssion anplification neans, the input of the
transm sstiwmtargsd anpdi fode fodns reichgneentt bplaetodwba them outtpus sianaver a
limted value by conparing a value of the anplitude data with a )
pr edet er Rh¥d TeRLERURT Hat & V6 VienEreadenehdY fegerahiteABALPECAMIRIRIYT t he
vari able attenuation neans in 20 _accordance with such degree that the val ue
of the andliBGPEFECE ¥i §P R Ve frakt TR 1ot a FOWMER bl th@oKeEaRhge of
t he tlransngqssli n 1,lar%Itifiter which,is cgused b% th ;n gt pf _over power and
the Wi st'orttoh ot tHe R afdmési SX §psltPiftt E3h°Be ‘B‘? VR 2 B Wi ng
the dom'éﬂ&%ocl:oxrétrfs(?r!i tontiaI?é@‘g%nA EEMBUIEBWransmitting output after power
amplification,
said device having a variable attenuation means capable of
controlling a level attenuation amount of the modulation output
15 signal in an input side of the transmission amplification means,
the input of the transmission amplification means being controlled
so that it is not over a limited value by comparing a value of the
amplitude data with a predetermined maximum data to increase the
level attenuation amount of the variable attenuation means in
20 accordance with such degree that the value of the amplitude data
is over the maximum data, whereby the breakage of the transmission
amplifier which is caused by the input of overpower and the

distortion of the transmission spectrum can be prevented even during

the down-link control of transmission power.

| R
[$1}

2. The transmission device of base station according to Claim
1, wherein:
said transmission channels includes a call channel, a control

channel and a pilot channel and a cell size is reduced by reducing



25 2. The transm ssion device of base station according to aim 1,
wherein: said transm ssion channels includes a call channel, a control
channel and a pilot channel and a cef3size is reduced by reducing -23- an
el ectric power of pilot channel in accordance with an increasing anount of

over the amelennron varet S1EA 4O R HE8iRahAS L e LRe SR BiS e
of base simlion &CGU NG R (il gér W@eEShHécE En! EYShnyAL Lk?hé?e coppar ed

with a predeterm ned threshold valu nore than the maxinum value where the
anpl i t udex it Priide QRa tilke ovERXitMMnYali Hem @Rduphere the «F@I i tude data is

over the threshold 10 val ue, such information signal ist mmutﬂﬁ“ﬂmﬁm
L Lid *

upper control device. 4. A signal transm ssion device of AR
which is used for base station of novabl e conmunication system using
direct spreasl. IhEMAnsysketpnhdewge &t baBen td €foxd & ctdiz@h ngPEBacEh Simnal
transm ssion data of all transm ssion channels are additively conbined
with eachl otwerdim:produce a quantized anplitude data and to change it to
a modul ation output signal of wireless carrier wave frequency by digital
to anal og cobbersived, vahde 4 steammriesbvbnh20paepe térninédrhreahs ldhiatue
anplifies a power of the nodulation output signal to transmt waves as a
transni sSAYIE ddEputtheomaxgBvaby @lua e, theniedriligndei date tonpvésitie an
additive conposite_neans to produce a quantized anplitude data; 25 a

nodul at i GHRENS VRkEen 2BRvEieLe tthe amplitude drEa itsooygrakhe oghreshold

10 value, such information signal is transferred to an upper control

device.

4. A signal transmission device of base station which is used

for base stationof movable communication systemusing direct spread

15 CDMA system, having a transmitter in which spread signal

transmission data of all transmission channels are additively

combined with each other to produce a quantized amplitude data and

to change it to a modulation output signal of wireless carrier wave

freguency by digital to analog conversion, and a transmission

20 amplificationmeans whichamplifies a power of the modulation output

signal to transmit waves as a transmission output to a movable
station, said transmitter comprising:

an additive composite means to produce a quantized amplitude

data;

o
(%]

a modulation means which converts the amplitude data to an analog
base band signal in accordance with a level of its value and

implements a modulation towireless carrier wave freguency to change
it to a modulation output;

a variable attenuation means capable of controlling an



base band signal in accordance with a level of its val | ements a
nodul ation to wreless carrier wave fEfquency to chan umyluﬂﬁ fjlmatlon
output; a variable attenuation nmeans Capabl e of contr
111111111111111111111111 INNI Ms attenuati on anount of the modulati on

out put signadndAYedn | Qmo@ﬁgo'bcfanﬁ?e VWnt'Jlau‘i‘aV.@EHe d?lfthJQ:nt EPLnS] 973k ch0 be

I nput; an anplification nmeans which anplifies an électriT power in order

to outpucddadmlil tan aouwemhesIcmﬁabone&oy\hlﬁbdaqvekol %&Onbbgkl edyp by
the variable attenuation nmeans, as a transmitter output to th

t ransm samm@rtmmehnerwhacm raarrtﬂrmfsl&‘ds)anp@y\@éttf@ﬁﬂﬁ«térngpnsﬁaér to

I nspecting the level of the transmtter output to the electric power

anpl i fi catugpunedresmodntlaviibpuiti;g: 8 igasnespdndiingh diegietal s Vednier &51 &d
transm ssion power 10 data; a first nmean val ue-cal cul ati ng nmeans _

cal culdat ity thenwamivhll geat véntdiel ampidatisdeadad a parstd frreadeuepuicned there
provided by the additive conposite neans and naking it a transm ssion nean
val ue whiTEnShigslan moate 1y ampd idfierhe transmi ssion power |level to be 15
required; a second nean val ue-cal cul ating nmeans cal cul ating a nean val ue

of the transi 553 ToHan @RMETpERSBCBE EASIRIIA N dAsPiand ipdothdetievey athe
transm ssi.on power .inspecting nmeans and making it a transm ssion power

mean val Ud r@i?sé‘ﬁd:\ﬁfr OHERA® VEP U Die ka5 Tact Rk er28mpt AfsAR SEPB IR ;
and a conpara ontrol neans % g g ﬁLéransm SSi on mean val ue
o ovi ded B PREPTT B At e s ot P F 4, SAelRe aar ta 2 S Bdep e e
mexi mam t({aa&s'_m ssion power value and, where the
a first mean value-calculating means calculating a mean value
of the amplitude data per a predetermined time provided by the
additive composite means and making it a transmission mean value
which shows a mean value of the transmission power level to be
15 required;
a second mean value-calculating means calculating a mean value
of the transmission power data per a predetermined time provided
by the transmission power inspecting means and making it a
transmission power mean value which shows a mean value of the actual
20 transmission power; and
a comparative control means comparing the transmission mean
value provided by the first mean value-calculating means with a
predetermined maximum transmission power value and, where the
transmission mean value is not more than the maximum transmission
25 power value, outputting a data for supplementing, as the control
signal to the valuable attenuation means, a difference between the
transmission mean value and the transmission power mean value
provided by second mean value-calculating means, or where the

transmission mean value is more than the maximum transmission power



transm ssion nean value is not nore than the nmaxi nsm SSI on 25 power
val ue, outputting a data for supplenenting, as thgmm# ‘ m! ﬂl to the
val uabl e attenuation neans, a differefice between t et nmean
val ue and the transm ssion power nean val ue provided by second ean

val ue- calvthal, B4 cBRRRIngOk dNAY §okNeuphi BRSHL B3 OLJTRAR ¥BhULo S LS L han

t he maxi num transm ssion power -25 . S va outputting a a for

suppl enentd Rble @S 49 £AREERL 2 81 S Heanls0 afa%f\f@rléa%eo@évk%}y%b%m a
di fference between the nmaxi num transm ssion power val ue and

transni ssithHOWiciePpowed! ¥81us BndThBeSt@aAbnL & ANSHT SO I@l%ﬂ Ges 0fe base
station according to Claim4, wherein: said conparison/control neans

inputs a predeterm ned threshold value nore than the maxi numtransm ssion
power value therein, conpares the transm ssion nmean value with the maxi num
transi@i ssi on5 10 Thewerignallueracsnpasésnt Hevi cansfii sssons teadow ad eodd iy t he
threshold value where the transm ssion nean value is over the maxi num

t ransmi ssiorfipdwert .valhggeiand where the transm ssion nmean value is over

the threshol d val ue, outputs such information signal to an upper control
devi ce. 15 652i¢ COmMRaFd¢ap/ €086RALMasnY dnpyystepredaperningdaiptentmlidy

of base stations using the base transm ssion device of Claim4, and

movabl e St MROFROVFRP bER e BAXEBINS tEERFBA SE)ORh®ONEEe Vadiis: | AT iy,

whi | e |n§$ect|on the cell for its novable stt}atlon 20 is carried out and

control SO &5 Eﬁgrﬁ"?ﬁsdrﬁs&d\ﬁ@rmf’%n S FB PSR R L PHE HRARS SR Yh
Cone D, Ll Ga ot | cofiBRles MOt anSRITEISRERRVAROFPE Mo SR M
value where the transmission mean value is over the maximum
transmission power value, and where the transmission mean value
is over the threshold value, outputs such information signal to
an upper control device.
15
6. A CDMA movable communication system comprising a plurality
of base stations using the base transmission device of Claim 4,
and movable stations moving between cells formed by the base
stations and, while inspection of the cell for its movable station
20 is carried out and control of the transmission power is carried
out with the base station controlling the cell, carrying out
communication processing, each of the base station reducing the

cell size by reducing an electric power of pilot channel in

accordance with an increasing amount of total electric power of

o
Ut

connection channels transmitted to the movable station where the
transmission mean value is more than the maximum transmission power

value.

7. A CDMA movable communication system comprising a plurality



cell size by reducing an electric pomer of pil ot ance
with an increasing anount of total ZC'[I’I C povver mﬂﬂ%’, Im#ﬁmgrchannel S
transmitted to the novable station whéte the transm Ssion e

nore than the maxi mumtransm ssion power value. 7. A CDVA novabl e

communi o34 o5 & SHEIE CHP=S0 chePbilldl |ikns050bnbaSE: SLALE B2 31 89 (e

base transm ssi on m 5, novable stations novi ng befween cells

formed bymfsmop@%%a&tl%lsomévﬂ?%em&? cleriqee%medqsy he sekk £05cidSs
novabl e station is carried and control of the transm ssion power Is

carried odtd Wwhh 1khendpdasiombatinNcedNtady |t BGhdvia®1eet tat £&k %l Qdr Pika
conmuni cation processing, an upper control station nmanagi ng the base

stati ons ocwndridheomavabl ef stigd ithsnEaisd cpapewstals Warikey euth@ith the
transm ssion nean value is over the threshold value, outputting such
i nf or Mat ilgase ssgation ocdbherappeng coher aleldt, atdaryiawyd @al dc oupet i €t 10l
station 10 nmanagi ng the nunber control and the power control for a constant
ti me afteproeesiptg.ofant hepeat icomtsiognaltasdonhabnbtging thechase poarionof
down-link call channels in the base station is not increased.

and the movable stations, said base station, where the transmission

mean value is over the threshold value, outputting such information
signal to the upper control station, and said upper control station
10 managing the number control and the power control for a constant
time after receipt of the notice signal so that total electric power

of down-link call channels in the base station is not increased.



