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TRANSM SSI ON PONER OF A CDVA TERM NAL BACKGROUND OF THE | NVENTI ON The
present invention rel at to a communi cation term nal apparatus by neans of
CDVA (Code Di Vs e\ﬁpl e Access) utilizing spread spectrum system and
especially to% and an apparatus for controlling transm ssion

power in one @t i on term nal apparatus in case of I
mul ti-code transmssion in which a plurality of spreadi ngclmm@mmmm”ms are
all ocated to the comruni cation term nal apparatus, and thereby,

transm ssion capacity is enlarged. In a nobile comunication s¥8¥®&m havi ng
a base station and a plurality of nobile comunication termnals, as a
connection method in which the nunber of term nals capabl e of being
acconmodat ed ,j t | Sy ke [LET [ [ ble of flexibly
cor r espondi ngﬁ4 ]'{)%{ %cﬁg@é@fﬁﬁﬁﬁu e@%gﬁo%?eﬂEﬁ 9Br Bad
spectrum systemis applied has been C case of nobile

comuni cati on by neans of the CDNA,ngée??grfbﬂPn case of using Direct
Sequence (DS) as a nethod of spread spectrum if transm ssion power from

t he nmobil e conmunication termnals is the sanme as each other, since a

reception electric field at ghAexBpsendt 8F ?8E INVEATEZON G 20D2 generally
in inverse proportion to a square of a distance between the base station

and the nobil e GEMPHELHT Ghisitiigrelad s alo radaumvayeci¥ oont he term nal
far fromthe base station is strongly interfered wwth a strong radi o wave
from the terdemimaaragferdiase 8t aidais MR adiedavavevisDont he renote
term nal cannot be normally received at the base station. Accordingly, it

i S necessary Mulito lentAadegse dtridnisnigs isprgovwsspd ot rwacdly $ eem) nahdso t hat
strength of received radio waves fromeach termnal is alnpst the sane as
each ot her atesPesidilivritofa inthinbohand @GN apRRedtuSnEer yconrhreohdingbil e
conmuni cation system by nmeans of the CDMA, it is usual that one code -
channel is aliGRAEE P DHROYF MithAne (Rt ey texmbral HppRarahdscode

(pecudor andohaI e GcP BB A o LR b T B APRcR
di i mpl howi ' I bi.l e t i nal ' d

W ih a o AT Y R s el Bt iRl tankiRe .
It s assumed,dfigin A8l 4 A S O b G C tath T RS,

transmission capacity i1s enlarged.

-

In a mobile communication system having a base station
and a plurality of mobile communication terminals, as a
connection method in which the number of terminals capable
of being accommodated in the system is increased, and
which is capable of flexibly corresponding to a change of
a transmission speed, CDMA in which a spread spectrum
system 1s applied has been watched.

In case of mobile communication by means of the CDMA,
especially in case of using Direct Sequence (DS) as a
method of spread spectrum, if transmission power from the
mobile communication terminals is the same as each other,

since a reception electric field at the base station is



(

mobil e terminal 101 to a base station 102 using only one cogﬁﬁpﬂﬂj@e 0Zhe
data to be transmtted is supplied to the nobile term nal froma signa
source 104 connected to the nobile term nal 101. 3 The data to be
transmtted is often a voice signal and is sonmetinmes a high speed
mul ti-media data that is output froma conputer. In any event, it is
assuned that the signal source 104 is forzoutputting a data streamat a bit
rate of R bits/second. Provided in the nobile terminal 101 are a receiever
112 connected to a reception antenna 111,a transmitter 114 The data to be
transmtted is often a voice signal, and is sonetines a high speed
multi-nedia data that is output froma conputer In any event it is assuned
that the signal source 104 is for outputting a data streamat a bit rate of
R bits/seconds Provided in the nobile termnal 101 are a receiver 112
connected t 098"FERSPYi oA ARAVERAS RAIIPATEiaRshHPt BeFALRE e Sindctdds tanae
transm ssi on a t enna él L glng kﬁcuit #iS to which a data stream
fromthe S|gH8 WESHr & 1BESFS |ﬁg angy e pingPlafs KPP IR ter 116
for convertinp |t put fr h preadi.ng .Ci 115 into
an .anal og 5|§%5ﬁlnag dulggor Tagé Vag%p?§9%g%8Ftﬁ§§&$ﬁéﬁnf aﬁﬁ?ﬂlto a
carrier wave S n rst 1 abl e gain
+Ra %‘Asg 8eralt%kp% E%?Hh{;i‘gf E?gxée&‘:% = t‘ﬁrgrt% %7 sgcr?/ﬁg] bl e g

circuit 118 inserte tween an out pu he no uIa |nput of

the transm t&—ﬁﬁilal%avé” £28f khat 'tQEmEh&EUhtea%l%hfe%a%%“%rtaéﬂl% a o
frequency signal that is a carrier signal is connected to the nodul at or

117. After apphYonga®er @romOtheCrembteodbnfiiald 2aPnAACHe a1y

interl eave and encrypt to a data streamfromthe signal source 104 t he
spreadi ng Ci redieti velS atprtadbadel Badisnr eadicogddnda ycorirte sizonldgs dar|n

al l ocated code channel, and outputs a base band signal. Here, the spreading

.tircuit 115 ite cam$rpactb@ azvaasdiigstiah pogeal fproeesdl rMpmimail tso and
‘spreads the data streamfromthe 2 6 AU G 2002 signal source 104 to

gener ate a sithndl samengrhpots rgcedved| sadliiodwgiviesl fIlahfacis teimbraband
signal, which represents an instant value of this signal every nonent.

Al so, in thelfo@dieedr ther saget R§g6ash ABBEIafitoR PRIt B RaFR of
four phases PSK (phase shift nodul ation) (QPSK (Quadrature Phase Shift
Keyi ng)), andtad ingly, an in-phase conponent | and an orthogonal t

conponent Q of .t he base d si, gn oyt put fr IrCUIt
115 as a nu|t|F8@§Fn%i gﬁyéléna%heressegtlggpmu l%#gﬁéﬁ%§2§convé¥ter 116
i ndependent | verdt h phaseg .C e t 1F99R99

conmponent Q %n%%gaﬁglgagéﬁbna sqﬁrggpggP?Ge?§?k qﬁﬁgﬁkndi tor 1f%

recei ves t hegq 1ioRaitaas & o B0 H¥kn1haldndtt 1800 BYRORAMr Qe conduct s
noaul ati on.

the code channel is a communication channel that is
specified by a spreading code (pseudorandom noise code)
being used for spreading.

Fig. 7 is a block diagram simply showing a conventional
mobile terminal 101 in accordance with a CDMA method from
an aspect of transmission power control, and here, 1t is
assumed that data transmission is conducted from the
mobile terminal 101 to a base station 102 using only one
code channel. The data to be transmitted is supplied to
the mobile terminal 101 from a signal source 104 connected

to the mobile terminal 101.



Here, an arrangenent of the spreading circuit 115 will be expl ai ned using
Fig. 8. This spreading circuit 115 is for applying direct sequence (DS)
system as spread spectrum systemto the input data stream In Fig. 8,

val ues i n parentheses show typical exanples of a data speed, a chip rate
and so forth. A data stream of a data speed 128 kbps (bps is the nunber of
bits per second) for exanple is input frotmthe signal source, and a
serial/parallel conversion circuti 121 with one input and two outputs ( 1
"2 ) is provided for dividing this input data streaminto two series of
dat a 2 6 AU G 2002 streans with a data speed (64 kbps in this exanple)
that is a half conpared with the input data stream One data stream from
the serial/parallel conversion circuit 121 corresponds to the in-phase

cor T esponds t o 1o BHhagon CoMFBm et e Afe-6E P EBE: gBRer at or
122 for generati ; I 0 i e (PN code)_a spreadi ng code
for the ign-pﬁiﬁoﬁlﬁﬁﬁlﬁr@ng%ﬁ%&& _gr[(eener%t%?gffm%l?grlge%‘éggillgng a
pseudor andomgiojp & COffdLdY ColPlards R AR A Nt cotliufie 8TehlE g Phase

conponent Q The data stream and spreading code on a side of the I n-phase

conponent | afigyrdiPWodiedM Addey a4 o i tiEby, adbe detdamt h€20 pit

corresponding to the in-phase conponent | is spreaded. In the same nanner,
t he data stramuansk spneatkt eed@e. on a side of the orthogonal conponent Q
are input to an adder 125, and thereby, the data stream corresponding to

t he ort hogonal raepialentin tise maprleadedmiiel aduersrd 24 asadei26ran e2f or
cal cul ati ng excl usive OR between the input data stream and the spreadi ng
code. A chip gaireeatfed 9 gnatecdpteiors mrgadirg Whi chai srausputtéroiiléach of
the adders 124 and 125 is 4.096 Mps (cps is the nunber of chips per
second), for comgstted Tie &|igransmigaian gnteriagl 13 ontt fRrre@dérg 124 and
125 are input to FIR (finite inpulse response) filters 126 and_ 127 that
function as £¥FHaskly it erhich 2 dafg ey Fromspaet siengl aagrce

Ut put every Tt LR Eh ¢ i S i A ) v beebFen DAGciBang |
out put every : r'es [ v e n
[ | of the_in-ph t. | dth th I . In thi
manner . spr 64t SFECE Hin T o appr b S h S PP R 1 nRBREER AR v o on
signal wth %ﬂ&gﬁe{ﬂ “f‘r?‘tc} &40 £20 be pbagi Bed T { ey agout put
. A l'evel adjustnent

of the nodul ator or this transmssion signal is
conducted by 44ie1 ¥aid abben i Cinsiitatikh @hndh tberedétegavbhbésed on
transm ssion signal 1s transmtted fromthe transmtter 114. The variable
gain circuit anlS%utpeonstemictiesl ®fa asorrgttidt er1 €apableroabyar yang a gain
or an attenuator capable of varying an anmount of attenuation. As nentioned
bel ow, a gai c{mruin B umsefted tenaeromn i ontpret vaf | tbeemgdinhatprcui t
118 is controlled by a TPC (Total Power Control) signal fromthe receiver
112 1dB by 1d8.7 fand exmmprput Nofy, the trangmilker t hhd . aAbi eseiddastonhe data
stream fromthe signal source 104 is R [bits/second], and a band w dth of

qthe transm t t@&r@iyhally stoy [gpneradngyR igh frequency signal that is

Y L

a carrier signal is connected to the modulator 117.

-

After applying error correctilon coding and a process
such as interleave and encrypt to a data stream from the
signal source 104, the spreading circuit 115 spreads using
a spreading code corresponding to an allocated code
channel, and outputs a base band signal. Here, the
spreading circuit 115 is constructed as a digital signal

processing circuit, and spreads the data stream from the



is called a spreading gain. After receiving such a transm ssion signal from
the nobile terminal 101, the base station 102 applies despgq$C£§§§ 2002
decodi ng, de-=nterleave and error correction to 2 6 AUG hi's
signal. It is assunmed that signal power per bit necessary for fully
receiving this signal in the base station 102 is Eb, noise power per Hertz
is No, and a ratio of these is Eb/No. Herg, to fully receive the signal
nmeans that a bit error rate in a data streamoutput after the error
correction is satisfied with a predeterm ned |evel. Then, a carrier/noise
ratio (C/N) that is needed in the base station 102 is: CN = (R"' En)/ (W
No) - (/G ' (Et/No) (2) Fromthis, a signal level that is needed in the
base station 102 is represented as follows: C= N (1/G ~ (Eb/No) (3)
Then, the base station 102 transmts to each nobile termnal 101 a comand
for controlIﬁhgn@laﬁéﬁf§§iéﬁ4péﬂege§©r®58t@ algngs Anleontputepti on | evel
of the signal to - ~ C Particularly, in case that a signal level of a
code channelmPéEé@?Ellfﬁéﬁ%éa&eF%ﬁPﬁlnﬁﬁlPebﬁéﬁnpﬁaﬂ $69npd  siBiCEr t han

the value C, _the base station, 102 trans command _for makin
t ransni ssi on ﬁBREFGBE t i ABBLRR tg?i?ﬁa? 15@1Fn§F88§é Bve£yc8ﬁgFgﬁt (1 dB,

for exanple),.and e tha he naI vel Iar onv rsely, the
base stationAlﬁa t?§n§§§t§o§uéa%or gi? °H§“P§e rans HE% 5F power

decrease [0 LBRqARPELCLYHERAG! ofTQEgﬁcsggggg b8KCEphEdedshRE( Total Pover

Cbntrol) si gna
modulation) (QPSK (Quadrature Phase Shift Keying)), and

accordingly, an in-phase component I and an orthogonal

~ e

component Q of the base band signal are output from the
spreading circuit 115 as a multilevel digital signal,
respectively, and the D/A converter 116 independently
converts the in-phase component I and the orthogonal
component Q into analog signals, respectively, and the
modulator 117 receives these in-phase component I and
orthogonal component Q and conducts modulation.

Here, an arrangement of the spreading circuilt 115 will
be explained using Fig. 8. This spreading circuilt 115 1is
for applying direct sequence (DS) system as spread
spectrum system to the input data stream. In Fig. 8,
values 1in parentheses show typilcal examples of a data
speed, a chip rate and so forth.

A data stream of a data speed 128 kbps (bps is the
number of bits per second) for example is input £rom the
signal source, and a serial/parallel conversion circuit
121 with one input and two outputs (172) is pr-vided for

dividing this input data streem intc two series oZ daza



signal can be a command that makes the transnission power idd& AHE P00t s
valuye is "1" for exanple, and that nakes the transm ssion power decrease if

.its value is "0". The nobile termnal 101 receives the TPC signal at the

recei ver 112. The received TPC signal is output fromthe receiver 112 to
the variable gain circuit 118) and the variable gain circuit 118 increases
or decreases a gain by a constant (1 dB, for exanple) in accordance with
the TCP signal. Thereby, the transmi ssion signal level is adjusted to a

| evel required by the base station 102. A nethod of controlling the
transm ssion power of the nobile termnal in this manner is called closed
| oop control. This control nethod is generally used in an | S-95CDVA system
and so forth, which is a nobile conmunication systemin the United States.
By the way, in recent years, even in a nobile |, , conmunication field,

mul ti medi a of txe@Rgndlithsifoadat £Pes hE4n kBeseliopddisarrasmie) dhabeed
data communi gat i 081& sin %@é voice is unsatisfying and a hi gher speed

transm ssi on ﬁelah d @itk égecéﬁﬁél(?t Gt & & theamt %td%ﬁ‘\%l i mage

comuni cat i on. f or eti eds muf t i

transni ssi on i 'srel?g‘ %Sr msttglhe cferfl éﬁﬂgnglﬁﬁ 1%0516’ I’Or%illr(i“}ja%s]rﬁlsm on,

AU 2002 ol FORAETRY it Ay BEE P el ?’? A

exanpl €) 1o QpenhiehYdiE andd 4 J’dﬂgie'aa‘% %Q%%rd %dilx(é’é’{t%rﬁié‘ to 2l),he' n

case that a bit rate per code Is Ro, a collective transm'ssion rate RT is

as follows: BEthd¥ond30 donthond¥a ™).y piGpRa/edd th iy (a5t | e £H0A

si ngl e code channel is use it is possible to nake the transm ssion rate
to be N ti n’eizzHCf\@ﬂ:VQJenérl’htCiafg? D fp mddueinddsh el d8ilddae ot tEads i 8§51 on,

nt is required to finely control the transm ssion power every code channel
due to a reasompaeateintd aweik rowhella -phesentcamuwerdnton deatd aM PR how t o
control the transm ssion signal power of the termnal in case of conducting
the mul ti-codeds gemmsion. 12% il weasglatdad on feudwrandam -zobee

transm ssion, a case can be raised, in which a voice signal and a data
code (PN code) as a spreadlng code for the in-phase

component Q. The data stream and spreading code on a side

of the in-phase component I are input to an adder 124, and
thereby, the data stream corresponding to the in-phase
component I is spreaded. In the same manner, the data

stream and spreading code on a side of the orthogonal
component Q are input to an adder 125, and thereby, the

data stream corresponding to the orthogonal component Q is
spreaded. The adders 124 and 125 are for calculating
exclusive OR between the input data stream and the

spreading code. A chip rate of a signal after spreading

which is output from each of the adders 124 and 125 is

4.096 Mcps (cps is the number of chips per second), for
example. The signals after spreading from the adders 124

and 125 are input to FIR (fiﬁite impulse response) filters

126 and 127 that function as a low pass filter,



signal are concurrently transmtted. Particularly, there is azﬁagiqtjGnZ@OQch
by using two code channels, one of the code channels is allocated 10

transm ssion of a voice signal such as a conversation and the other is

all ocated to transmi ssion of a data signal for a file exchange between
conputers. In considering such a situation, allowable error rates are
different fromeach other between the voige signal and the data signal, and
while a bit error rate of about 10-3-- is allowed for the voice 26 AUG
2f102 io signal, a bit error rate equal or less than 10-6 is sonetines
necessary for the data signal. On the other hand, in order to inprove a
capacity of an entire nobile comunicati on systemin case of using spread
spectrum system it is inportant to reduce transm ssion power as a whol e.
Furthernore, it is considered that in a certain area of the nobile

comuni cat i of S§PECEMVELY - a ARSmERETeRKi | 8 PHétd 1eve lndhwitsdi 18 ané¥ i (fhl s
that is cond in oi ce .co nication, there are not many nobile termnals
that is condﬁg't isngaéé’tea S&&’i‘%i ERE Sﬁag‘BHﬁScPr.S PR RS s ETETN FIKS above, in
the mobile term nal_ for conducti he. mul ti-caode transm ssion,, w thou
cont rol |ing ERACH, SEEHCSERnT GOnarsSfEode oRaRiors Par i d i bt
signal and d iLgnal_ so t Kk h e 1 SSi 0 ower .of  the
code channel gtrl%oibe%ﬁ?es'%_sacﬁoznpggl_eggcﬁ %gherth age(}%%?gg S'Ll tC%e ro\(l)l\fenrtatoe' _
required for the 9AA NG JHrAeCafRR HAnD LAHIIAlR 1 T heppact ty
_: of the entire nobile commniCation Systemincrease while nmeeting Dbit
error rate reqHdagd faa e rasRAGEEive Sighals WvatneKigie ddietnaisdn ssion
power of the code channel of the voice signal relatively small and maki ng
the transm sEreyueesy wind kearc ade cvitanneld &k oiherndahecmamamiged | on

. relatively large, and also, it beconmes to be possible to extend a tine
cduri ng whi chmogweartsat i1dry .bya tlelveyihadgucsamelne fade thvi sacomardamicesiwit h a
battery 6 AU G 2002 capacity of the nobile term nal. As above, by
rai si ng the sdsmalasisarcandargiiesl b thiei yientied heoiggd sigirgduidhdl tthe aled a
signal are allocated to the respective code channels, the reason why the
transni ssi on THeGEa TR r L ish giRah 56 sededu SHLER Flort Se 4R edtie: E3fhnhedm i n
case of conducting the nulti-code transm ssion was expl ai ned. However, a
kind of the $hfnhdTansme teTansif+ (e Vs ighlen&ads F495P45 i&dlSo the

voi ce signal such as tcoc{we sation.and the datb signal_for the fiJn‘g .
TEeq 1R geF dat a,

exchange. Fof%¢ 1 &M 8 50T %q%gryaérw}%rﬁcg?

a static im ang r ifted. j . Yoi ce
signal, ther %%a%?tge case&gu%%égg%ooﬁfvga%m n aﬁ_a\;\ﬁ%ﬁc rﬁ%%ﬂf@%ﬁ%&/oi ce
quality is aldowedt Ab@ RO oW @RI ARSI JNiStrd@hatiyely high
quality is required. Even in data communi cation between conputers, bit

error rates HeguiHed dOTarld ayein Afiddd ¢ naks s it iyl rennsy od the CDVA
are different fromeach other in accordance with an upward protocol.
Therefore, it(Tatale@obwed Cantdeiley mMiyhad fronerthoy reatesiveaxd D2 f bdB hby n
accordance with a kind and characteristic of a signal (data) to be
Jtransmtted, 3B tioprexamgelsg. conduct transm ssion power control in
-accordance with the determned ratio. It can be also considered that a
transfer route Nstw.a ddatks taspunad ditmt @ &d b FatifedIordata hs toern

channel .
from the signal source 104 is R [bits/second], and a band

width of the transmitted signal is W [Hz],

G = W/R (1)
is called a spreading gain.

After receiving such a transmission signal from the
mobile terminal 101, the base station 102 applies de-

spreading, decoding, de-:nterleave and error correction to



Z 6 AUG 2002 1In considering that a band width of a signal aZtSerAggzﬂezng
is determned by a chip rate, since, if chip rates are the sane, a
spreading gain is inproved as a data rate becones to be lower, it is

" possible to nake transm ssion power snmall by the inprovenent. Fromthis

point also, it is required to precisely conduct transm ssion power control

f or each code channel. Now, out of the nethods of conducting the
transm ssi on power control for each code channel in this manner, a nethod
can nost easily be imagined, in which a plurality of circuits fromthe
signal source 104 to variable gain circuit 118 in the circuit shown in Fig.
7 are prepared in accordance with the nunber of code channels to be used,
and outputs fromthe plurality of variable gain circuits are added to each
ot her in an anal og manner by a high frequency signal adder (wave coupler),
and a signal thisesighaladdtt isnassumaputhad shenhilapswetrt @er big 9 is a
__r block diagram showi ng an arrangenent of a nobile termnal for

control ling neansadsyi 6nrpbwetybyegeaninof thhe sipghed Aentthendedskere, in
which Nis equal to tw) that is, the nunber of the code channels to be
used in the $eRRLARI 1P3 EG0E:.1 Mmaddes navisiy eaeierisd 191N, .t ender st iob
circuits fromthe signal _source 104 to the_variable gain circuit 118 in the
nobi | e terni A§=tRBFCshEWRAN-FHETS7 APeTBLAB yerSditedhe FiEnRL geans aci ng
one of letters A an toa_ _t.a AU G 2~00~ 13 synbol, it is clearly
Shown t hat - SHEREcONBbReRET D8I BAGE LB DHACRSSBFTaan PHIBtS A MG IE hen
circui.t corresponding.to code chann i S circuit fromt si_gnal
source. 104n F5phe ORFPaLReRoAs, SERRER i vERR & REH ool A g ng
to a code ch I i Lreuit  f h Lgn oyr.c t.q t.he

vari abl e gai?ﬂgﬁfcgiFgf%éé%/ﬁgagad%??%%,F%Z#Zaghggdgg Ef%%ég%lt éﬁg%reading
circuits 1154,8Rd414%B0qr §o5phead codes of the code channels A and B,
respectively, and therefore, the spreading circuits 115A and 115B use
spread codes di&jrrentrf-r gmeaph hher. Also, the oscillation circuit 119
for generating a carrier signal is provided for the nodulators 117A and
117B in common. The=oytpgts {EQm,poth the vaehpable gain circuits 118A and
118B are added to each other in an anal og nmanner by the signal adder (wave
coupl er) 122, amdmathdst pet sfigomlt hevel ghhhtaddenee22d dn e tasd he
transmtter 114. As a result, a signal generated by adding the transm ssion

signal s of tRtatdge &RZnAsl FepraranBetoasaénldoWér is transnitted to the

base station 102. The base station 102 considers the code channels A and B
C = N-*(1/G) * (E,/N,) (3)

Then, the base station 102 transmits to each mobile
terminal 101 a command for controlling transmission power
so as to always make a reception level of the signal to be
C. Particularly, in case that a signal level of a code
channel received from a certain mobile terminal 101 is
smaller than the value C, the base station 102 transmits a
command for making transmission power of the mobille
terminal 101 increase by a constant (1 dB, for example),
and in case that the signal level is larger conversely,
the base station 102 transmits a command for making the
transmission power decrease to the mobile terminal. This

command is called a TPC (Total Power Control) signal. This
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as individual channels, respectively, and transmts a TPCA signal and a

TPCB signal to the nobile termnal 121, which , are TPC signals for each
code channel. The mobile ternminal - 121 receives a signal fromthe base
station 10l, and controls the variable gain circuits 118A and 118B, cCo
AU ~ ZOOS mrespectively, using the received TPCA signal and TPCB signal .
Thereby, closed | oop power control for eagh code channel is conducted.
However, in case that the control of the transm ssion power for each code
channel is conducted using the circuit shown in Fig. 9 in conducting the
mufti-code transm ssion, there is a task that this circuit is sinply
constructed by nounting a plurality of circuits fromthe signal source to
the variable gain circuit just before the transmtter, which corresponds to
t he nunber of the mufti-code, and that a circuit scale thereof is not

di fferent so SAARY iR thfatd |Q?Wdc§§’@%ﬁ“%%q%gth%0ﬁmwsmm power
term nals for, each code_ channel. Especially, since high frequency circuits
such as nmodultSreashd it oAl érs dr e TDRHRWP IS, 2ROr ERAEeNAKER t he
nunber of the code chq&§§%$ electrlc ower consu t|on becones to be

| arger than tH4 oR AW Halde atf it lib?/l?:l%aprurallty of
DA t t.l |t { t

Sonsunpt i on. U ﬂ%ﬁ“ﬁ‘: Sd el Al A SEe tq‘e ThEE FLEEPTRE thee ¢ ha
the term nal P%Pé%faiﬁfgfhé '}eeégrif\;éhecﬁte élgzlrpéffé'@@t g Eg@gﬁ gcannot

be accorrpl i sh thernore, since there are ralit annel s

' she- case @Qicd NfePUf13 - €9dend ANSTHINY Q"{hlﬂ "@11@&5&15 Oil9f 88 the
transn155|on power is conplicated) and in the arrangement shown I'n Fig. 9,

.there variable gain circuit 118 increases or decreases a gain by

-
Y
H

b a constant (1 dB, for example) in accordance with the TCP

signal. Thereby, the transmission signal level is adjusted
to a level required by the base station 102. A method of
controlling the transmission power of the mobile terminal
in this manner is called closed loop control. This control
method is generally used in an IS-95CDMA system and so
forth, which is a mobile communication system in the
United States.

By the way, in recent years, even in a mobile

. communication field, multimedia of a transmission data has

been developed, and only low speed data communication
using only voice is unsatisfying and a higher speed
transmission method is needed, such as connection to an
internet and image communication. As one method for
meeting these needs, multi-code transmission is being
watched.

Different from conventional transmission, the multi-code

transmission is for increasing a transmissaion speed by
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L b AUG-~0~2 mis also a task that this control is not rati&nﬁlﬂd}@.Zﬂoz
SUWWARY OF THE | NVENTI ON The obj ective of the present inventionis to
provi de a transm ssion power control method and apparatus for conducting
transm ssion power control during multi-code transm ssion, which can reduce
a circuit scale and electric power consunption nore and is capabl e of
conducting opti num power control. The objective of the present invention is
to provide a nethod of adjusting transm ssion power in a CDVA term nal for
code division nultiple access comunication with spread spectrum system and
transmtting information using a plurality of code channels, said nethod
conprising steps of: generating base band signals by spreading data every
code channel ; adjusting |levels of said base band signals every code
channel ; addi ng said adjusted base band signals r ; over said plurality of
code channel alloodtliabi agphasedief Jdfacsagnshashkes qadiot ichann@1genar@te a
hi gh frequency signal; adjusting a |l evel of said high frequency signal; and
sendi ng sai deadinpdeédthi ghef tegmeénay. signahet autnberoblekoslieat iiGgN.N I n t he
transm ssi on power adjusting nethod of the present invention, it is

pref erabl e t kwheaa adiEut)nvenmn icasgudbaitt yp ¢l evdies mHr tdmidbase Rand
signal s every code channel and an adjustnent in quantity of a |evel of the
0 Hu a ~uul ¢clhpghivecluenspissganl rare Beties moetobbewd: on a control
signal fromthe_other station such as a base station. In this case, |evels
of the base banBrsi dhaRs cannot ®é)changed and only a level of the high
frequency signal .can be chaageg ﬁhen t he conthgl signal is for_increasing
or decreasingaWﬁéyPeFQWQaE§ aYdbhsBafifSPniBuldRily 3 Smt e F%ch code
ggggng'hénﬁgﬂgﬁégﬁe%g1%3}13'392‘(5%6‘9% bSYEL noL LHARANS T S Aod e

’ rate to be N times.

However, in case of conducting the multi-code
transmission, it is required to finely control the
transmission power every code channel due to a reason as
mentioned below. The present invention deals with how to
control the transmission signal power of the terminal in
case of conducting the multi-code transmission.

As main application of the multi-code transmission, a
case can be ralsed, 1n which a voice slignal and a data

signal are concurrently transmitted. Particularly, there

Iy~

is a case in which by using two code channels, one of the
code channels is allocated to transmission of a voice
signal such as a conversation and the other i1s allocated
to transmission of a data signal for a file exchange
between computers. In considering such a situation,
allowable error rates are different from each other
between the voice signal and the data signal, and while a

bit error rate of about 107 is allcwed for the voice



by the step of adjusting a |level of the high frequency si gnaQ, BaA(UE ZUQ%
difference of |evels between the code channels can be adjusted by the step

. of adjusting | evels of the base band signals every code channel. (Total
average | evel neans commonly changi ng portion of transmt signal |evel) The
objective of the present invention is to provide an apparatus for adjusting
transm ssion power in a CDVA term nal forlOcode division nultiple access
comuni cation with spread spectrum system and transmtting information
using a plurality of code channels, conprising: a plurality of spreading
means di sposed for each code channel, said spreading neans for spreading
data; a plurality of first variable gain control neans di sposed for said
each code channel, said first variable gain control neans for adjusting

.Level s of o t .signal.s fromsaid spreadin ans;, .adder _for adding

out put s from%tg%g'ﬁl' % 2)1 ueé%'zra%re 58.“81 P%sg‘ee\ffr iK% Hhi ntontrol
means; nodul f | ati e n oyt.put .fr i d der,. an

out putting a%tﬁ%%ﬁee%&%#g%% ngl%;% gﬁg ggggng&\%;‘ﬁla'bﬁeﬂ Stg}en %eﬁ orlla‘f‘r‘gans

for adj usting.a dies! of 5l Gh LbeAYERCY S gl o, g, { y@nsni ssi on

power adjusting apparatus ftor the rmnal o e present invention
It 1's especl @dnﬁ&ﬁ%‘aﬂ:{i@m &yt ant LABRMAE &fs i RUHDE ML OHGRUL si gnal

fromthe second variable gain control circuit to the other 'station such as
a base stati gydtenpr avi ded.imoi@ant tioS redRicey aldth dniais BachhSfet hgs a
spreading circuits and each of the first variable gain control means are
di sposed i n ahdilg .t Sursiigpadona,0des Sisngotisidarted etd tonin andcébiedih he
second variable gain control nmeans is constructed as a high frequency
anal og circuiared i Hehe manisinlies Sicomundwert izay wtd regn apiparatmsneftt he | S
(esent invention, it is general that the transm ssion power is adjusted
.based on a colt¥lsl Wigwfalane granhaakider termiingd sudintasia ¢erdugtirgon.
For that, control nmeans can be provided for determning a | evel adjustnent
in quantity MPIGEEIWHEF IR, RerehRE g dHHY d‘!ogfh’e]a?]st%ﬁﬁll‘i‘%%ssecond
vari abl e gain control neans based on a control signal fraomthe other

station, for ‘&nhpte. CRMNMHID MG GBI LR YIRTEISTIMTd thl cul ati ng
i it d,_f ! | e, jchwll b ti i
ST~ enbodsA RTINS ] e SRl VB T8 2 ssion

si gnal s of the,cade chantel Supan he adiisieh e 14, Speandyari abl e gain

control -: eans, apd a di ference pf evel s between the code channels can be
adj usted by tduhdddsti ypridl e ARin EQ YJowdANsE J3Hd NEKADE €1 s Ao
difference of |evels between the code channels is previously set, and only
a |l evel adjugidmnttnd gy iddgrfl tdifl Faendiild ilde 081 fo anakés oboBRaNs
can be

the transmission power of the code channels to be the same

as each other based on a bit error rate required for the

data signal, it becomes to be possible to make a capacity

[E—

of the entire mobile communication system increase while
meeting bilit error rate required for the respective signals
by making the transmission power of the code channel of
the voice signal relatively small and making the
transmission power of the code channel of the data
communication relatively large, and also, it becomes to be
possible to extend a time during which conversation by

telephone can be made in accordance with a battery



controlled in accordance with a | evel control signal from t41§ AMBrZDUZ
station. In this case, a level setting circuit can be provided for setting
a level adjustnent in quantity in each of the first variable gain contro
means based on a required | evel difference between the code channels. Al so,
the I evel difference between the code channels can be determ ned using
information with respect to characteristiciof a transm ssion data in the
each code channel. ~t y BRI EF DESCRI PTI ON OF THE DRAW NGS Thi s and ot her
obj ects, features and advantages of the present invention will becone nore
apparent upon a reading of the follow ng detail ed description and draw ngs,
in which: Fig. 1 is a block diagramshow ng an arrangenent of a nobile
termnal of the first enbodi nent = of the present invention; 2 6 AUG 200
Fig. 2 is a flowha g_ope. ex e of processing procedure of
transni ssi on BBREF: %gnP ﬁkeF?ﬁ 1de; Eqﬁn*Pﬁﬁchart shomnng one exanple of
processi ng procg dur

of transni ssion, power control; g i bl ack
di agr am showi ng gnag?yﬁngéﬁeﬁ?lﬁin% B@ i F3SE er AF nal 8¥ 'R se&BthlCh
o Pangenont _of M HBAERCE abAl -Bhaohe a8k a o konRn oaRReal 15RRRAE” TPu e, °
I nventi on; F'Qes?ﬁbﬁléebEBEE Qh?ﬂﬁ%ﬂLShPMé”QeQEoﬂr@ﬁgg%ﬁg? %%S%ls Qiock

term nal of four enbodi ment o € present Inven s a

di agram show ggyap éBh%BGQ”EHBuQE Be ééﬂaﬁeﬁéﬁnébrnﬁﬁbhecb%%mwwﬂndéﬂ'B%
CDMA; Fig. 8 I's a block diagram showi ng a general arrangenment Fig 6 1s a

bl ock di agr amsgBewofgcendactangewnat meita-oobk! erhashiigalioal walke fourth
enbodi ment of the present Fig 7 is a diagram showi ng an arrangenent of a

conventional smpilbénedr.ntioakvesing KDMA ofi gh8 sigaabl aok bei aghasmatwdg a
eneral arrangenent of a spreading circuit; Fig. 9 is a block diagram
howi ng an arnangeﬁenecehaaruiycémmiuedeﬂ0|nheageiGE cdgaadt isvghca@s r ol of

"transmi ssi on

f

conversation and the data signal for the file exchange.
For example, there is also a case in which a dynamic image
data, a static image data and so forth are transmitted.
Also, even in the voice signal, there are a case such as
conversation in which relatively low voice quality is
allowed, and also, a case such as music in which
relatively high quality is required. Even in data
communication between computers, bit error rates required
for a layer of the transmission by means of the CDMA are
different from each other in accordance with an upward
protocol. Therefore, it 1s requlired to determine a bit
exrror rate and so forth in accordance with a kind and
characteristic of a signal (data) to be transmitted, and
to precisely conduct transmission power control in
accordance with the determined ratio.

It can be also considered that a transfer route of a

data to be transmitted is changed for each code channel.



power for each code channel in a nobile termnal in which th%&u@‘d@ 2@02
code channels is two. DESCRI PTI ON OF THE EMBODI MENTS Next, preferable

. enbodi nents of the present invention will be explained by referring to the

drawi ngs. The first enbodi nment c d AUG 2f10~ 7?0 Fig. 1 is a block

di agram showi ng an arrangenent of a nobile term nal of the first enbodi nent
i ncluding a transm ssion power control apparatus of the present invention.
Here, the case will be explained, in which the nunber of code channels of a
multi-code is two. Here, the two code channels are distinguished from each
other by adding letters A and B. Signal sources 4A and 4B for generating
data streans of 1 code channels A and B, respectively, are connected to a
nobile termnal 1. Also, the nmobile terminal 1 includes a receiver 12

ted t i t i Lt 4 ted t
{ransn ssi onVArCenRaC 5 "8 pFBAR, AgPar? ot AR 18R AndLE8AY G tel vi ng dat a
t f i | 4 4B tively, d i .abl i
cirouts 1oa e dbaigte aKEERTLACTN 4 enlE BR e Salirearty Bl itour t o 15A
and 158, respectively. ALl LnaPPLyLpd SA1RG GRIRCGL MEOYNO AN Gy pCess

- such as interleave and encrypt to data s om the signal sources 4A
and 4B, the spreafdbpgmek edi he 1oRefNdi 5B;SpEeadplisl 1 fagRy €adi ng code

corresponding to an al located code channel, and oufput base band signals.
The spreadi ngrghbr¥bbidRApUGEs thE1EPhPathadimpeevhbalenithe FGRAE ahannel A
and the spreading circuit 15B uses the spreading code for the code channel
B. Here, singeiattaansni $8i @8 seguakedvtdl prediby19PTénandy ansnitted to a
2 6 ,Al~ G 200 base station 2 fromthe nobile termnal 1, the spreading
circuit 15A tfabhhmisedenchaweel cAnbudpuferanach- phdse champeient | A and an

( 2rthogonal conmponent QA of the base band signal, and simlarly, the

preadi ng circlipv, 18Btopft hbecodthefanpt| cegnducping ke ysnsml suimponent
| B and an orthogonal component QB of the base band signal. Al so, an
i nternal cirBAverafPRR§EAeAPToPAFReCRP caBPRR S ABUItRL SITIRTNRF 158 is the

same as the internal arran%enent of the s teaging circuit expl ai ned by
using Fig. gmethod can mos easily be imagined, 1n which a plurality

of circuits from the signal source 104 to variable gain
circuit 118 in the circuit shown in Fig. 7 are prepared in
accordance with the number of code channels to be used,
and outputs from the plurality of variable gain circuits
are added to each other in an analog manner by a high
frequency signal adder (wave coupler), and a signal after
; the addition is input to the transmitter. Filg. 9 is a
block diagram showing an arrangement of a mobile terminal
for controlling transmission power by means of the method
mentioned here, in which N is equal to two, that is, the
number of the code channels to be used in the terminal is
two. In this mobile terminal 121, two series of circuits
from the signal source 104 to the variable gain circuit
118 in the mobile termina’ 101 shown in Fig. 7 are simply

mounted. In Fig. 9, by acdling one of letters A and B to a



The variable gain circuit 16A adjusts levels of the inphasét%d%U&%QBDZIA
and .t he orthogonal conponent QA of the base:band signal of the code channe
. A and the variable gain circuit 16B adjusts |evels of the in-phase
conponent | B and the orthogonal conponent QA of the base band signal of the
code channel B. Furthernore, an adder 17 for conducting vector addition -
of the in-phase conmponents I A and | B of f&de base band signal of each code
channel and outputting a result as a conbi ned i n-phase conponent |, and an
adder 18 for conducting vector addition of the orthogonal conponents QA and
B and outputting a result as a conbi ned orthogonal conponent Q are

provi ded on output sides of the variable gain circuits 16A and 16B. In
o=her words the follow ngs are established with =espect to the in-phase

conponent | and. the qrthaogo nent outh; fron1the dders 17 16

BUG 2002 an8YT8°%redpedfi 92?9’: ?‘An E‘i‘% (85CH COEROReHS 6’)101‘\‘3% e
bile t i d 18A 15B,
The vari abl e bach Sereds fs?ﬁ%gﬁnﬂ%ﬁégzn%p% B P ER R F At o

a digital signal %B%&%%i'ﬂgig 5C8i£c§f9tf9§g5tﬁgr ;gg%&cgb%&ay£1&$a to

signal processing. The spreading circults A and generate signals by

spreading thendalarsbhaameahnonog ¢l 908k SBHECES c48caaq 4B with spreadi ng
codes, and output multilevel digital signals representing an instant val ue

of t he_ gener abedesipdnalingeter ¥ BBABNEhAANEASE Rand Sigkalit frokh&neriable
gain circuits 16A and 16B can be constructed of coefficient nultipliers

(rmul tiplierskignel ecaigleeloaBdtadihst vheyabiebyatul idiplcyiitg 1tiss muld i | evel
digital signals that are outputs fromthe spreading circuits 15A and 15B by
a val ue corr esigdndiong tspraaldeceleadpasfinknt thel spreadd ng sd rauitEItl 1HA
esult thereof as digital values. The adders 17 and 18 output as digital
.val ues t he i mnghddéBangoseread gndeshefokhhogodel champedentd @rsbribi ned
every nmonent, respectively, by digital calculation. A DA (Digital/Anal og)
converter 19TesPecdrivEly. n@né §P@ﬁ§ﬁ°69 atHPg§P§Pa@éPGEQ¥ﬁR¥£%Fe%%ﬁ%)

signal is provided on an output side of the adders 17 and 18. The A
converter 1938hvertts ‘FﬁéSpﬁgﬁﬁa§8d85nﬂﬁﬁgﬁfeptaﬁJOthac BT G » 23

the oscillation circuit 119 for generating a carrier
signal is provided for the modulators 117A and 117B in
common. The outputs from both the variable gain circuits
118A and 118B are added to each other in an analog manner
by the signal adder (wave coupler) 122, and an output from
the signal adder 122 1s input to the transmitter 114. As a
result, a signal generated by adding the transmission
signals of the code channels A and B to each other is
transmitted to the base station 102.

The base station 102 considers the code channels A and B
as individual channels, respectively, and transmits a TPCA
signal and a TPCB signal to the mobile terminal 121, which
are TPC signals for each code channel. The mobile terminal

- 121 receives a signal from the base station 101, and

controls the variable gain circuits 118A and 118B,



~

ort hogonal conponent Q of the base band signals that are dfg?téulgim S,
respectively, and outputs an in-phase conponent | and an orthogonal

, conponent Q of anal og signals, and the in-phase conponent | and the

ort hogonal conponent Q of these analog signals are input to a nodul ator 20.
An oscillation circuit 21 for generating a high frequency signal that is a
carrier signal is y connected to the nodulfator 20, and the nodul ator 20 t
applies orthogonal nodulation to the carrier signal by nmeans of QPSK based
on the in-phase conponent | and the orthogonal component Q of the base band
signals fromthe D/ A converter 19, and outputs a transm ssion signal. This
transm ssion signal is input to the transmtter 14 through a variable gain
circuit 22, and thereby, the transm ssion signal is transmtted to a side

of the base stalddfideiRer &5t t RS '“rzﬁéz(cé{ié?éf is f.ﬂg?gonducti ng

a level adjustnment of the transm ssion signal, and Is constructeéed of an

anplifier capabjmaiof MAPEYYY 19RIdR Qoo FHHENUSEOFrSAPAR) € 86n VASYANY an
amount of attenuation. Furthernmore, in this nmobile termnal 1, a level
control cal cwradridyl cig Wdrdauwstdds provided for controlling a | evel

adj ustnment value at the variable gain circuits 16A, 16B and 22. A TPCA
signal and a TRCHeignalid katsearthalPEnsd @l tsedoroeatihe coten Shagsebn ar e
input to the level control calculating circuit 23 fromthe receiver 12 ,
and ~ 6 At hdwe2O(Foit hadlewsddec antamielcal < W@td ngted resing 28heutpbtsit
control signals AL B and C for a level adjustnent to the variable gain
circuits 16Ash®B ald 2. resipectandiatingasde oml hbseod@Chrangnassaod, TPCB
signal. Utimately, there are differences of the nobile termnal 1 shown in
Fig. 1 from tHeeTdbis &tk it XPishSAF T FidS 9MRlY heopstresteAabYt he

: ‘gobile terminal 1 js constructed so as to conduct %DSK npdul ati on after
0 cﬁ%?fﬂe

mbi ni ng bad® WP %i YA B BotH (He THuE e ShengheSOUFrabte
gain circuits 16A and 16B for each c.che. C a%% are ﬁ)roviged 'LE t he di-gital
signal procesSihg Tt LR i G Blhnd 1 PRBI BIQaFh P PELFET 22 £ or

, noth s i Ce el o i oh
??gazgngsogna olgc%:iC?%fl;%oéjﬁep%%n%npﬁoesﬁ%ec/eq%%%{]r%f %@%o‘f‘]ﬂ?g?.lhg"é??c%‘g 23 is

provided for jproperly; operatidg d h.ﬁhéﬁae{cj@bfl§ A NaEE£GHLAE ;{%nuéﬁBffaﬁl 22.

I
In other words, 1n this no |%e termnal 1, three gain control circuits
exist in all.tiNextin opes ald A0 &F dding Melidei ded I Aebi e WebimPRa ¥ PESE-NEd.
The data streans of each code channel are input to the spreading circuits
15A and 15B feaurh tdedsi gialnsbUrEgseciAldngd, 48 naadhagh efrsgueadyng i s
applied, are con-converted into base band signals of an in-phase
co: conponent -gonest tanslich g hogbned toonpordm /A apreerberevareadj ust nent
with

provided in accordance with the number of the code
channels, electric power consumption becomes to be larger
than that in a usual terminal. Especially, to provide a
plurality of D/A converters directly results in the
increase of electric power consumption. Ultimately, in the
arrangement shown in Fig. 9, the sense that the terminal
appropriate for the multi-code transmission is arranged
cannot be accomplished. Furthermore, since there are a
plurality of code channels in *the case of the multi-code
transmission, the control of =—ne trarsmission power is

complicated, and in the arranc=ment :zhown in Fig. 9, there



(

-~

2 6 AU G 202 respect to these base band signals is conduct édbfA&}GéZQDZ/
code channel by the variable gain circuits 16A and 16B, in-phase conponents

., are added to each other by the adder 17 and orthogonal conponents are added

to each other by the adder 18, and an i n-phase conponent | and an

ort hogonal conponent Q after conbi nati on can be obtained. Signals of these
i n- phase conponent | and orthogonal conpddent Q are converted into anal og
signals, respectively, by the D/A converter 19, and thereafter, are input
to the nodul ator 20. Thereby, a four phases PSK nodul ated hi gh frequency
signal is obtained as a transm ssion signal, and this transm ssion signal
is transmtted to the base station 2 through the variable gain circuit 22
and the transmtter 14 The base station 2 receives a signhal of each code
channel from, he nnbil&ﬁggg&'nal 1, determ nes whether a reception level is

a proper |evél® Pdf%de athdhiél cortdotr s Mt T i@ etid e terni nal
1 a TPCA signal and a TPCB si r ol signals for each
code channel, in accordance w %bﬁ%&@r@%t In the nobile
termnal 1, thes,recgls : receiyve i;anal CB signal, and
t he received Tg& g)?)ld\r%gjlrtli%d O?FP%B%S?);%E?%% éﬁg?&sé %31 tj‘rﬁqu%egﬁo%%#l rol

cal cul ating Qi Gt %3 onl %vJe?cV‘aclon‘%Q"Bgr ﬁlet?lgaldc'-éléﬁi | S G Le controls
the variable gain circuits 16A 16B and 22A base 6 AU G 2002 ?G on the

TPCA si gnal aihdua iIERCB rindndlss 1o fowkhe oattddl Rirddie el ablSagai n
circuits 16A, 16B and 22 based on the TPCA signal and the TPCB signal wll
be expl ai ned drandetiaidionteM@URAN canl reduds WTRd tdialt thea poweiaq cont r ol
signals (the TPCA signal and the TPCB signal) of each code channel are for
i nstructi ng aleafridedwesr easeuniptdedr ease ahd riansdssh b @pwer of t he
tode channel, and are periodically transmtted fromthe base station 2

{whi | e bei ng danslugdsichd o ipiunotpasiegnalongaral .of each transmi ssion slot, for
exanple). Since, in the variable gain circuit 22 within the high frequency
anal og circui t Bectqlectdte ¢ff the Presentadipifint il nteifewrevide wide
dynam ¢ range that exceeds 80 dB can be obtained, it is preferable to
control a totathask Ry @bins G TERFEST AT RIAT o thENDd totRiRRAnnel s
by this variable jn circuit 22. the contrar since fhe individual
Vhri bl e gal 1 S SR L R TR PRE B S TIRHE: 49 %P Panged
'QS'de of tr“%ﬁ?éﬂééﬂpectrum system and transmitting information using
a plurality of code channels, said method comprising steps
of: generating base band signals by spreading data every
code channel; adjusting levels of said base band signals
every code channel; adding said adjusted base band signals

over sald plurality of code channels; modulating based on

| .

a signal after addition to generate a high frequency
signal; adjusting a level of said high frequency signal;
and sending said adjusted high frequency signal to the
other station.

In the transmission power adjusting method of the
present invention, it is preferable that an adjustment in
quantity of levels of the base band signals every code

channel and an adjustment in quantizy of a level of the



signal processing circuit 5, respectively, and since a dynanﬁborgﬁég éyuét
nost about 20 dB can be obtained due to the restriction of a word | ength of
the D/A converter 19, it is preferable to limt the variable gain circuits
16A and 16B to the use for setting a level difference between the code
channel s. Acccordingly a control process shown in Fig. 2 is perfornmed. In
this figure, variables A 2 6 AU G 2008 B and C are gains in a dB unit
of the variable gain circuits 16A, 16B and 22, respectively. Al so, the
meani ng of each condition is as follows: OL TPCA = UP: I|ncrease

transm ssion power of a code channel A by 1 dB TPCA = DOMWN:. Decrease
transm ssion power of a code channel A by 1 dB 03 TPCB = UP: |ncrease
transm ssi on power of a code channel B by 1 dB TPCB = DOMN: Decrease

t 1 SSi d h | by 1 dB First t STEP 51, th
moaning of theotpeacan BhEl CHREL e e dr i 1oty RaroshEobnG
b fE..] | h ption, | f TPCA = UP
Bnd Tece = Up e £ SrEpsBE RN Pepe bl AL (o S FBESRR"  Abrense o
in Cof th j ' [ i , ds.
itarly, 1 EaceRdr * RS nl e P Bl S SRR e ot r o

signal Cis eHARYEASANASohOyUECIERSE dMetidi iy &h Ofr&§8eN&y i 8PLEaTak N
circuit 22 by 1 dB, and the process ends. Utimtely, when both the TPCA

signal and TP&€Bcraggal @henUbherc&X1 tfieghd NS 56+ 0MnPOVRE1IRGNLEOl 1S
conducted by using only the variable gain circuit 22 in the high frequency

anal og circudécseating. tha laeebshey dhanchstantase gbahtdbe obminba TBCA
si gnal 2 & AUG 200

each code channel, and also, a total average level of
\} transmission signals of the code channels can be adjusted
by the step of adjusting a level of the high frequency
signal, and a difference of levels between the code
channels can be adjusted by the step of adjusting levels
of the base band signals every code channel.(Total average
level means commonly changing portion of transmit signal
level)

The objective of the present invention is to provide
an apparatus for adjusting transmission power in a CDMA
terminal for code division multiple access communication
with spread spectrum system and transmitting information
using a plurality of code channels, comprising: a
plurality of spreading means disposed for each code
channel, said spreading means for spreading data: a
plurality of first variable gain control means disposed
for sald each code channel, said first variable gain

control means for adjusting levels of output signals from

said spreading means; adder for adding outputs from each



28 and the TPCB signal is UP and the other is DOM, if the i \
circuits 16A and 16B are within a control range, the controZ%AMcﬂﬁZd

. by using them and if the variable gain circuits 16A and 16B are out of the
control range) the control is conducted together with the variable gain
circuit 22. In other words, in case of TPCA = UP and TPCB = DOMWN, first, it
is determ ned whether a gain A of 1 the variable gain circuit 16Ais a
maxi nrum val ue (MAX) (STEP 54), and if it is the nmaxi mum val ue, the process
directly noves to STEP 56, and if it is not the maxi mumvalue, after the
gain Ais increased by 1 dB at STEP 55, the process noves to STEP 56. At
STEP 56, it is determ ned whether a gain B of the variable gain circuit 16B
is amnmnmmvalue (MN), and if it is not the m ninumvalue, after the
gain B is decreased by 1 dB at STEP 57, the process ends, and if it is the
m ni mum val u®t Fd FHesyarariahle 3 H9H L gegane! ripedelaporsfor

decreased by 1 ; (  dB at STEP 58, the process ends. Simlarly, in case of
TPCA = DOWN AMEURPEH NS (72594 (it 2R (o4 P YetidrIR nedt MRtHeF - t ARdgain B of

the variable incircuit 1 iS_a maximum val ue STEP 59), and if it
is the maxi qua%tel,“? H& ’bfﬁ??}eé%e%ﬁer‘bcé’tﬁ}%é %%@x B9, vahyrPieit is
not the maxi oY t e i i.S, 1 Nncreas by.1_ dB.at.SIEP 60,

t he process :%%/Ee%a%%?%ﬁ% rggflg%tfcg&&%ﬁftsﬂ&i% j’(;ee‘?éejjf mg%eﬁaw%e%ﬁg the gain
A of the ' 0, riable gain circuit 16A is a m ninum val ue
(MN, and |#%ﬁésr%1 t%%é(?ﬁ ni mum value, after the gain Ais decreased by
1 dB at STEP 62, tiige PERSESHL SN poUbe fad Jud B1d§CaphRbauELVabyenal t er
the gain C of the variable gain circuit 22 1s decreased by 1 dB at STEP 63,

the process ensig .tdFmBeLDr SNERe hitdsehtDderaitibe, desi 98 ebpkBeamnlile 1
( z comuni cation system by neans of the CDVMA, with respect to the
AN

Fansm ssi on moaesrabhlé hehaode chatwel ttdhef ovweendbngrah sugpakssighalTPCA
signal and the TPCB signal) for each code channel instruct not only to
increase it b§rdmdBi¢ URcamd dectaixbe JaimbycdntBol DOWFuitotoekhapbéhebut
al so not to change the transm ssion power (NOP). In this case, one of the
power controls‘agien sseeheagreasgnatatairn the Treridegdnal)sper 1évdpy code
channel is not for changing a transm ssion |level. Even in such _a case,

basi cal |y, tHRreEpTablie thth eafR Pt sths SRFRAAERIJEIFCHLLR BRE €8Rtr OF,
and i f the var.i agtl,e gai n circri ts %‘ﬁA and 16B cannot deal W th tge contr ol
due to a rel O HFSthEELAR TRl SRR HHRL JBRERDI 2FE GABAEEEd Podet her
ith th i abl i i it 2 i9..3 IS t 1 trol
brocese i iR fraf' Bihofibtofles g o fedi € CORVERRLLARAOKRAY, Freln (0]

as increase Qfe S ansphsshole POYEE EMRro UGhE L4251 81 cHASLELAREA &SI @n pove
(DOWN) and no change of the 2 6 AU G 2002 30 transm ssion power (NOP).

First, it is gedierr-ogdedbet 8g418§ tepsiivne of the TPCA signal and the
TPCB signal is NOP (STEP 70), and if both signals are not NOP, processing

sanme as the abamemené i onenspiosessi powahovdjust fhg. agpasatapdoct etle( as

illustrated as A). If at least one is NOP, the neaning of the TPCA signal

;(t;a;[ad t he TPCB prepeniti $nvéephiamal ykzetls gamkeral that the transmission
power is adjusted based on a control signal from the other
station such as a base station. For that, control means
can be provided for determining a level adjustment in
quantity in each of the first variable gain control means
and the second variable galn control means based on a
control signal from the other station, for example. As the

control means, a level control calculating circuit is used,

for example, which will be mentioned below in an



J the process branches off in accordance with the condltlon (STEP 76?”‘

a result of the branching off of the process in accordance with the
condition, in case of TPCA = DOM and TPCB = NOP, at STEP 72, it is

det ermi ned whet her t he gain A of the variable gain circuit Ais a mninmm
value, and if it is not the m ninumvalue, after the gain A is decreased by
1 dB at STEP 73, the process ends, and iitf it is the m ninum val ue, since
the gain Ais not decreased - nore than this, at STEP 74, the gain B of the
variable gain circuit Bis increased by 1 dB and the gain C of the variable
gain circuit Cis decreased by 1 dB, and as a whole, the gain of the code
channel A is decreased by 1 dB and the gain of the code channel B remains
as it is. Simlarly, in case of TPCA = UP and TPCB = NOP, at STEP 75, it is
det erm ned whet her the gain is a mxinumvalue, - and if it is not the
HHX|nun1vaI&QP99%N%nql1 ng&P&SACP§evnér§8§é& Byefa@B deVSREPL76, the

d d is th | t STEP 77,
Phe gain B 1-E eyl w%a&g 8 afathReogarn ceagﬁé'cﬁ“@?gé% G

case of TPCA TEP_7 |s det.er nm ned whet her
the gain B Py étl}gns%r?u d\ljé(‘:’%tf a ar?dgai Fontrﬁgt teﬁ'é’ i UM val ue, after

the gain B s deiansed i cbcdl 36.9IER T WA PGS e dmpand 11 I¢ i

the m ni num va ) he gain i'S I ncrease and the gain

C is decreasgthfireh R NS Fi it 359 a8h e TREAN™ NR 1 mE%‘H%, = UP, at STEP

81, it is detérmned whether the gain Bis a maxi mum val ue, and if it is

not the maxi Mt dithoradf, t %{ dilFE eankeBoirs leReneasRdwenl 1R alodelEP 82,
the process ends, and if is the maxi mum val ue, at STEP 83, the gain Ais

decr eased byrhibandd ftﬂ:eg;eldms@yl SeithCcagas a1y al 1éRe 1l mOAsetdntd PGA =
and TPCB = NOP, the process ends as it is without doing anything. In

v.-addi tion, thagrooesoHhftides dacats viasdiabl ep@wen adjnistaiemniedns tdrwen nodi | e

——

terminal 1 is not necessarily limted to that showmm in Fig. 2 (or Fig. 3).
It is possiblantuplddidisin adairdarpeewddd e deyslssiatdeleligial nerende
channel s A and B by the variabl e glln circuit 22 and to adjust a |evel

di ff erence Hétenedil@he tdeeTchdiheélhd SACRRE Babylet"?ﬁal arilable GRFeEFrcuits

16A and 16B. Different fromthe conventi onal e term nal shown
5 A O AR 5 GRS i St gl EmiaTor Jagsmfa.lrfboq‘am%@vsi hce

h nb f the D/ d
t/a(ra| ggl eegrgalojr"fl E:‘?Ef?%th ‘ff dfrq'gvg %%rq Vatrﬁ'éab\h{legﬁafli]}le%uéjncﬁ/o arﬁg‘?%t@sozzt??’%% togecu on

s one, reSRECHiNg) ydq 18, d N AARE Hocl LBl SRR G ANdiRlBELTL c pover

consunption can De Ssuppresse e I nai vi varil a galn circuits

16A and 16B 14, a6k C%ffﬁ%rea{c% Re@Weds thid hidhd hendlighial cghgnal
processing circuit section 5, and thereby, it is possible to set a |evel
di fference had waetetriten €0 des Gl e crnitiiong Wit iddpgecodeo
characteristic of a transmission data in the each code
channel.
BRIEF DESCRIPTION OF THE DRAWINGS
This and other objects, features and advantages of the
present invention will become more apparent upon a reading
of the following detailed description and drawings, in
which:
Fig. 1 is a block diagram showing arn arrangement of a

mobile terminal of the first emtodimer T of the present

invention;



-

transm ssi on. The second enbodi nent Al t hough the nunber N 02 BhALH}Q§H§;
channels is two in the above-nentioned first enbodinent, Fig. 4 shows
"“arrangenent of a nobile termnal 6 in case that the nunber of the code
channels is M(M~ 3). This nobile termnal is connected to M si gnal
sources 4A - 4M and M series of arrangenments, each of which is froma
spreading circuit to a variable gain cirddit on a digital side, are
provided in _t a digital signal processing circuit section 5. In other
words, the digital signal processing circuit section 5 includes M spreading
circuits 15A - 15M and Mvariable gain circuits 16A - 16M and in-phase
signals A - IMfromeach of the variable gain circuits 16A - 16M are added
to each other in an adder 17 and an in-=base signal | is - generated, and

simlarly, ort onal .signal.s - fromeach of the vard able gain
circuits 16A - 18M er gssa%dgg&otwgﬁarfqghﬂﬂgggz88? §§ag'§’§ﬁ’ S hé’rrqcr?%a';&%der
18 and an i n- ' j rat I | cantrol cal cul ating
circuit 23A &?rzl)g%;%tu?ego%ﬁf{ rt(()%éno%?g}%%go\?laﬁgggéecg’éﬁiﬁogl“l'rcui ts 16A - 16M and
22. An arrange o] i.ge er nd A8 .is the sanme as
that in the cag?%f 03’tnhi(?qfal ;Esltrbwecrtr%lgg‘l ﬁ%&y&ﬁ%ﬂ%ﬁhi s?%{r%%]]%e%tfe r%oflca sh%,r&?he
llevel controly Grldadir@® Id¥ transnlis@ilcnlipbwé3A Lelelgl;nes a | evel adjust ment
in quantity in the variable gain circuits 16A - 16M and 22 based on a TPC
signal for eaclrieoder chmnrnelddramEddriaad shioWinigh@nbase asqnedt 2f a
Particularly, for exanple, an average transm ssion signal |evel of each
code channel meArilze tadjmisteeld dfy tthee seaondblembgaiimenitr @fi tthe2 pasket | evel
di fference between the code channel s can be adjusted by the variable gain
circuits 16AinveEgMidEven t hough t he nunber of the code channels which are
ysed by the nobile termnal is equal to or nore than three, it can be
under st ood t hatf'ig. dn i raarfyersntdidaram shiewigiggianlargiapesmentoces st ng
circuit section 5 in the nobile term nal of the first enbodinment is .
nodi fi ed, th&@Aighdaemrak it dhiicd posdient aferfhthRKERSNe nunber
of the code channels that are used increases, it is possible to suppress
the increase VLTI tuit scale and el ectric power consunption.

Fig. 6 is a block diagram showing an arrangement of a
mobile terminal of the fourth embodiment of the present
invention;

Fig. 7 is a block dliagram showing an arrangement of a
conventional mobile terminal using CDMA;

Fig. 8 1s a block diagram showing a general arrangement

of a spreading circuit;

D
19 me

Fig. 9 is a block diagram showing an arrangement that is
considered in case of conducting control of transmission
power for each code channel in a mobile terminal in which
the number of code channels is two.

DESCRIPTION OF THE EMBODIMENTS

Next, preferable embodiments of the present invention

will be explained by referring to the drawings.

The first embodiment



The third enbodi ment 2 6 AU G 2002 34 I n case of using a‘p?uAyGtZﬂM
code channels in a single nobile termnal, reception | evels necessary f or
every code channel on a side of the base station are determ ned by an error
correcting nmethod, a spreading ratio G and a required standard of an error
rate (which is about 10-3 far voice conmunication and about 10-6 far data
communi cation, for exanple) in the respeabi ve code channels. However, a

di fference between these reception levels is considered to be al nost
constant. Therefore, if considering that these code channels are
transmtted fromthe sanme nobile termnal, although transm ssion power
itself has to be controlled within a fairly wide range, it is considered
that a difference of required transm ssion power between the code channel s

S specificall¥,deternined i.n accordance with a difference of transm ssion
met hods and soff8rt k. 15 2aRLGFYi AGRITaMf SPREIRENGRoATIRAISMERd ofol ces 4A

d 4B 1 d d.in.the npbile ternipal of the first embodinent, it
S consi dor HOPRAE Sor I Rel t PRASHEST oA PROAe PO N thcen t he
de channel s _i ifically deternined. A nobil inal 7 shown in Fig.
51e conet rucEBl I Snr Borof oBbPIngPRRFRI T 25 (O EBART for
di scri i nat i ki nd i gnal s,.qf, the signal B,
I scrimnati Eﬁvteﬁ%rl‘é&r!f T}l‘é%fres' PR’ 2all %?ﬁls'b%n%xg%%‘irn%%? ile’aﬁﬁﬁlf%ant e

calculating a'leve rerfce between € code annel's

conducting t gkt 39 Rfae c%a@nélflsGo%sznﬁQtﬁP%o‘ﬁ%r Ijablig;Pal BeGisl Cyils 16A

and 16B, instead of providing the level control calculating circuit 23 in

the nobile t ey Raldel cHAAMR 1IN aFled d1kti1hbud shelsatdnem vl sifdengpce is
set in the variable gain circuits 16A and 16B by the |l evel setting circuit
24 that is uagauelgy lierdldided iahd e nobile term nal 7, power control can be
’Lealized by controlling the variable gain circuit 22 using a power contro
( i gnal (one of saghBCAsougrals aid aadlRE8BEsirgwane rsitiplgy degfeeratackants asf a TPC
signal, hereinafter) fromthe base station 2. Also, if an arrangenent is
adopt ed, in weideh changledts Ve dnglv &, resweat ivied Yoodere lraammetated r evi ousl y
cal cul ated based on a bit rate, an error correcting nethod, a spreading

ratio, a regificbddeeregimingtle land 1$Q -f hehMokdd & He THINGH ot ehF8id8s i3
stored in a ROM (Read Only Menory) and is read fromthe |evel setting
circuit 24, 9 Yﬁ@tlﬁb_ : e@étEbﬁdﬁ@F%EQﬁ%Wﬂﬂ@ﬁ%Qﬂﬁ Hvad 3t is
Conaunpt i on. CFRBSTEGAT difo GiHTRERLorh ‘2adh 6 VG- “RHoT. HOLER Dek
enbodinents,s£gégaing circuits 15A and 15B for receiving data streams
from the signal sources 4A and 4B, respectively, and
variable gain circuits 16A and 16B disposed on output
sides of the spreading circuits 15A and 15B, respectively.

After applying error correction coding and a process
such as interleave and encrypt to data streams from the
signal sources 4A and 4B, the spreading circuits 15A and
15B spread using a spreading code corresponding to an
allocated code channel, and output base band signals. The
spreading circuit 15A uses the spreading code for the code
channel A, and the spreading circuit 15B uses the

spreading code for the code channel B. Here, since a

transmission signal modulated by QPSK is transmitted to a



s

nunber of the code channels is M M+ 1 variable gain ci rcgi$:%m
whi-ch are consisted of Mvariable gain circuits, and one var 02

circuit on an output side of a nodulator, are provided within the digital

si gnal | a AU G 2002 3G processing circuit 5. However, since the nunber
of the code channels, which is an object to be controlled is Moriginally,
it should be appropriate to provide M vardlable gain circuits in all. If
consi dering that an enough dynam c range cannot be provided in the variable
gain circuits disposed within the digital signal processing processing
circuit 5 However since the nunber of the code channels which is an object
to be controlled, is M originally it should be appropriate to provide M
variable gain circuit in all If considering that an enough dynam c range
cannot be prqyjded...n the i abl jn.circuit dispased within the digital
si gnal pr ocegos%%gdscéc{r}:clw islgf::]{o?(gnt,%etg%‘é’bvl ri ;tbelrgllélfls']‘nqc’i %&ﬁ tSRETH h ¥ he
high t frequ I i i | ial, &qggr j VAR angenent
can be consi gie]‘l{r\ﬁe/cdg‘lf ﬁ}gvﬁloztﬁc"lt eEe)rhvdadr%“l gﬁﬁgl@}&aﬁ r?‘ clircul 11.%} lsnpgé:}?%’% one code
channel is onddechdi: the HdidlordiRhnAr eI CigL WS Sesth oD Fig. 6
is a block diagram show ng an arrangerient in case , of M= 2, In ich a
vari abl e gai odxid Catignd D) SREC {0l HN6y cade danaing semmyed. 19hi ssmobil e
terminal 8 is constructed so that the variable gain circuit 16A on a side
of the code ctinedde ¢ltaniel bl dtey mMmailn -predmwednpdnent 1IB Sanenmaned,
and base band signals of an in-phase conponent and an orthogonal conponent
fromthe spreadihggenalucombddfemt QBliofedttey bayzutbdral tdiegraalder514d, aad 18,
respectively. Also, the |level control calculating circuit 23 controls the
vari abl e gai nictexnal scis®riihdarrangaehtorra ttRCspiepblnanel acTPCB $53nal .
kn the case of this nobile termnal 8, since the nunber of the code

¢hannel s coi mi@ebShi i the sanelasuireringfernal arrangenept o tkeait s,
when a | evel adjustnent val ue 2 6 AU G 2'002 37 for every code channel is

gi ven, a | evetPERAUERIeRITFILueFRIdIPet R te g B e Hain circuit is
specifically determ ned.. I n case qf adjusting.a |level. of .only. the code
channel A, for ar?ﬁré,abf]hee qag\fblcquﬁqﬁeigé’j %’éitjélcf ylfﬁ’eziﬁmﬁ/ﬁ tHfe B
correspondin h i L 05 Guantd ns, Vaki abl ain
circuit 22, %%g?%eg?@ggﬁéégﬁf%eé%j ust eddtt %i/&%onﬂ%%nu%@%%%s%ongfnghtgo
that in whichy@se band signal of the code channel A, and the variable

gain circuit 16B adjusts levels of the in-phase component

IB and the orthogonal component QA of the base band signal

of the code channel B.

Furthermore, an adder 17 for conducting vector addition

of the in-phase components IA and IB of the base band

T, -
.
'
W

signal of each code channel and outputting a result as a
comblned in-phase component I, and an adder 18 for
conducting vector addition of the orthogonal components QA
and QB and outputting a result as a combined orthogonal
component Q are provided on output sides of the variable
gain circuits 16A and 16B. In other words, the followings
are established with respect to the in-phase component I

and the orthogcnal component Q -utput from the adders 17



sign of the adjustnent in quantity is reversed, by neans ofzt&eAUeB |2£02e
gain circuit 16B of the code channel B. In case of adjusting a | evel of
only the code channel H, the |evel can be adjusted based on the adjustnent
in quantity by the variable gain circuit 16B. Further, in case of adjusting
| evel s of both the code channels, the levels can be adjusted by an
adjustnment in quantity, which is generated by conbining the adjustnent in
guantity in the case of adjusting only the code channel A and the
adjustnment in quantity in the case of adjusting only the code channel B, by
means of each of the variable gain circuits 16B and 22. The preferable
enbodi nents of the present invention were explained above. However, the
present invention is not limted to the above-nenti oned enbodi nents. In the
above- nenti one nbodi ments, the transm ssion power control at the nobile
terminal in £R bi FESEEMUNPEEfi on system was =Ypl ai ned. However, the

pr esent 2 6 5 2002 J_Lnvention is applicable to a CDVA system ot her

t han t he nobilg%f%nggnfcgkion systéﬁﬁ and for exanple, to a systemin which
atermnal is sgnﬁg nofgto nnve.(§§ such a system there is a wireless

| ocal | oop syst S ?orth, whi is used, instead of a wre
tele-connunica&hog Pehgg& " kgr&gﬂgirgcgknghgstgh%bﬁgmg%Qicqﬁkpn network in
an area having snaP popul-ati-on density and in developing ‘countries. Also,
with regard Wy} he. r ct it jsmded
to the Di rec%Bgéggéﬁgega%%f?ggnéggrgggeggg'hgg%}§é§ %ﬁ?ea§g#§4§¥fédfﬁé
spreadi ng, fogaexaaphen,candbendsadderyrtheanar és Wohl thiegdldd 4 Qildieal
nodul ation nethod .in the nodulator, it is not limted to orthogonal
modul at i on byigrans pebc@BSKngaed rauiRdekbation 5 for conducting digital

3
4 signal processing. The spreading circuits 15A and 15B

generate signals by spreading the data streams from the
signal sources 4A and 4B with spreading codes, and output
multilevel digital signals representing an instant value
of the generated signals every moment as base band signals.
The variable gain circuits 16A and 16B can be constructed
of coefficient multipliers (multipliers), for example, and
adjust levels by multiplying the multilevel digital
signals that are outputs from the spreading circuits 15A
(" and 15B by a value corresponding to a level adjustment
value, and also, output a result thereof as digital values.
The adders 17 and 18 output as digital values the in-phase
component I and the orthogonal component Q combined every
moment, respectively, by digital calculation.
A D/A (Digital/Analog) converter 19 for converting a
signal of a digital wvalue into an analog signal is
provided on an output side of the adders 17 and 18. The

D/A converter 19 converts the in-phase component I and the



met hod such as n/4 shift QPSK, DPSK (differential phase shi ' and
BPSK (binary phase shift-keying) can be adopted. As explaiggg é@gsgaxnhe

present invention effects an advantage that even in case of using a
plurality of code channels and conducting the transm ssion power control

for every code channel, since only one variable gain circuit f or adjusting
a level difference between the code chann&ts is needed, which is to be

di sposed in a high frequency circuit part, it is possible to suppress the
increase of a circuit scale and el ectric power consunption 2 6 AUG 2002
39 What is clained is: 1 A nethod of adjusting transm ssion power in a CDVA
termnal for code division nmultiple access comrunication with spread
spectrum systemand transmitting i nformation using a plurality of code

channel s, sai g pRbHOHA £0IBR] §ﬁ% 4 gcgf; Ge 954 %%H@O%’ﬁég?gQHQhﬁitg%%? by

spreadi ng data every code chan usting Tevels base "ban

signal s everyqggdeathangehisadsh fge @i ¢hBfl] Usi€doRaserBapd $hopahseover

said plurality of code channels; nodul ati'ng based on a signal after
addition to gesgpehent hi ghafagqoensygsndnatompehesti 0Jod hAuebgof said

hi gh frequency signal; and sending said adjusted high frequency signal to
the other r'~stgshdkioand, the in-phase component I and the orthogonal
component Q of these analog signals are input to a
modulator 20. An oscilllation circuit 21 for generating a
high frequency signal that 1s a carrier signal is
(‘} connected to the modulator 20, and the modulator 20
applies orthogonal modulation to the carrier signal by
means of QPSK based on the in-phase component I and the
orthogonal component Q of the base band signals from the
D/A converter 19, and outputs a transmission éignal. This
transmission signal is input to the transmitter 14 through
a varlable gain circuit 22, and thereby, the transmission
slgnal is transmitted to a side of the base station 2.
Here, the variable gain circuit 22 is for conducting a
level adjustment of the transmission signal, and is
constructed of an amplifier capable of varying a gain or
an attenuator capable of varying an amount of attenuation.
Furthermore, in this mobile terminal 1, a level control
calculating circuit 23 is provided for controlling a level
adjustment value at the variable gain circuits 16A, 16B
and 22. A TPCA signal and a TPCB signal that are TPC

signals for each code channel are input to the level

control calculating circuit 23 from the receiver 12, and



2 A method of adjusting transm ssion power in a CDVA term

i
claim1, wherein an adjustnent in quantity of |evels of sazggbéiggégkﬁP

signal s every code channel and an adjustnent in quantity of a |evel of

hi gh frequency signal are deternm ned based on a control signal from sai
other station. 3 A nethod of adjusting transm ssion power in a CDVA
termnal according to claim2, wherein |&Vel s of said base L b auu zo
band signal s axe not changed and only a level of said high frequency si
i s changed when said control signal is for increasing or decreasing the
| evel s by a constant in quantity conmon to each of said code channels.
nmet hod of adjusting transm ssion power in a CDVA termnal according to
claim1l1, wherein said step of adjusting a | evel of said high frequency

si gnal CoﬁprtﬁéslévélséSHtPéla@'&i&iim éﬂ&kl@vﬁa&@t$§¥§| cOhtro1

transm ssion signals of sald code channels and said step o

adj usti ng

level s of saifghase Rand sh@nel soeverdeviode, n'@of@rtﬁésvér§589
adjusting a difference of |evels between said code channels. 5 A netﬁod
adj usting trgasm §s-60ipoWesA | N16B GIMA 12/ idid e @ELHE Ty NOb & 8el 8hM 1,

further conprising a step of determining a | evel difference of said bas
band si gnal sthesse®hRCAheignde ahanmBtB digweror dance with characteristic of
a data to be transmitted to each code channel, and wherein a level for

code channe
di.f ference.

i §lbdlipatedd, | bhare oaxantit figrdnees dofietlee nmoktleeverminal
6 A nmethod of adjusting transm ssion power in a COVA termn

to

sai d
d

02
gnal

4 A

of
e
each

al

according tolcfapwniiorF2g. whefeph e dipistereherpinasyvell shpunbase band
signals is not conducted for specific one code channel. 7 A nmethod of
adj usting t rBAgni 2siBntBBWBPLNES atledfpthe mepike tpmpppal 1 is

()

I

1

1\1_.

constructed so as to conduct QPSK modulation after
combining base band signals of both the code channels, and
the variable gain circuits 16A and 16B for each code
channel are provided in the digital signal processing
circuit section 5 and the variable gainlcircuit 22 for
acting upon both the code channels in common is included
in the high frequency analog circuit, and the level
control calculating circuit 23 is provided for properly
operating the variable gain circuits 16A, 16B and 22. In
other words, in this mobile terminal 1, three gain control
circuits exist in all.

Next, operation of this mobile terminal 1 will be
explained.

The data streams of each code channel are input to the
spreading circuits 15A and 15B from the signal sources 4A
and 4B, and after spreadling is appli=d, are converted into

base band signals of an in-phase corponent and zn

orthogonal component. After a level adjustment with



term nal according to claim1, wherein said COVA terminal is %MUGEZQQ?
station in a nobile comunication system and said other station is a e
station in said nobile conmunication system 8 A nethod of adjusting
transm ssion power in a COVA term nal according to claim1, wherein said
spread spectrumsytemis direct sequence system ;. f 9 An apparatus for
adj usting transmi ssion power in a CDMA tethinal for code division nultiple
access comuni cation with spread spectrum system and transnmitting
information using a plurality of code channels, conprising: a plurality of
spreadi ng neans di sposed for each code channel, said spreading neans for
spreading data; a plurality of first variable gain control neans di sposed
for said each code channel, said first variable gain control neans for

adj ust i ng | eyel ol O Mitlecd AR QMR 81 L0k A0 TEADS: £2H0E] oL 9"

addi ng out puts from each of first varl e gain co neans,

modul at or f ore e Wraddhen hﬁﬁ%@mmm@#ﬂﬂ A 5@h P 8ddeK , aARdy PR PUL LI Ng
a high frequency signal; and second variable gain control nean= for

adj usting a lavethdde SedpdHditd rw%m&i@cﬂaéacﬂooﬁ@eﬁcmr@ﬁésaﬁéér
adj usting-ng transm ssion power In a 2 6 AU G 2fl 02 term nal

according to Il amd Hriwwddiedl aumpdmints tdawnsaddéer td osasendtRerapyout put

signal from said second variable gain control means to the other station
the adder 18, and an in-phase component I and an
orthogonal component Q after combination can be obtained.
Signals of these in-phase component I and orthogonal

) component Q are converted into analog signals,
respectively, by the D/A converter 19, and thereafter, are
input to the modulator 20. Thereby, a four phases PSK
modulated high frequency signal is obtained as a
transmission signal, and this transmission signal is
transmitted to the base station 2 through the variable
gain circuit 22 and the transmitter 14.

The base station 2 recelves a signal of each code

channel from the moblile terminal 1, determines whether a
reception level is a proper level for every code channel,
and transmits to the mobile terminal 1 a TPCA signal and a
TPCB signal that are power control signals for each code
channel, in accordance with a determination result. In the
mobile terminal 1, the receiver 12 receives these TPCA
signal and TPCB signal, and the received TPCA signal and
TPCB signal are sent to the level control calculating

circuit 23. The level control calcllating circuit 23

controls the variable gain circuits 15A, 16B and 222A based
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11 An apparatus for adjusting transm ssion power in a CDVA Qesnﬁdﬁﬁ 2002
according to claim9, further conprising control nmeans for determning a

| evel adjustnment in . quantity in each of said first variable gain control
means and said second variabl e gain control neans based on a control signal
fromsaid other station. 12 An apparatus_ for adjusting transm ssion power
in a COVA term nal according to claim11;”wherein a total average |evel of
transm ssion signals of said code channels is adjusted by said second

vari abl e gain control neans, and a difference of |evels between the code
channels is adjusted by said first variable gain control neans. r 13 An
apparatus for adjusting transm ssion power in a . a CDVA term nal according
to claim9, further conprising; level setting circuit for setting a | evel

adj ust ment | gn GUREtEHYA | 1 gReh Hla Sald FBdts ¥agi bl e gain control means
based on a required | evek difference between sald code channels and control

. nmeans for detepsid| nghd t@veto G AISTHE N atThILEINGALY E0rSai€sSe8ANd16B

vari abl e gain control nmeans based on a control signal from said other
station quandhfiy22nbeseth of tké dIFCA séigredl adni@ PAéeNTROBt sohnagans 1based on
a required level difference between said code control neans for determ ning
a | evel adjus¢nerplahngdanidetahl sdiersgoand variabassgmed thatr aheneans
based on a control signal from said other station. 2 6 ~U G 2002 43 14 An
appar at us f opowejfusenhyolrahgnibtsi othedREA | sign&bMandethend@PCBccording to
claim 13, wherein said required |evel difference is determ ned using

i nformati on figRatéspEceach epde sehannal At Lo¥rhnshrystdnadang prd said
each code channel. 15 An apparatus for_adjusting transm ssion power in a
CDVA t er mi naFRacéBFEPAGEt OF cRaFRedSe vitferef #n Bl BS1PRsPOVEFi 86 éhgaicrde

trol i t di din, i f] d | . .16 t
Tor adj ust nGPERARGT SRR OATBOBET P PLCR ER AT B A hEF SACEEPE, 0% Ba6Ra m 0.
wher ei n each, ol 5},d,Spraadingechicyidn, a0g 2ach 9150l dibhost uati bl e
gain control “rreans are'disposed in a drgital signal  processing-circuit

section, andegghdt?gﬁgmgsggggapigtgaf&rqggg&gie eans is constructed as a

hi gh frequency analog circuirt. 17 An apparatus for adjusting transm ssion
power 1 n a Since, in the variable gain circuit 22 within the high

frequency analog circuit section, out of the three
variable gain circuits, a wide dynamic range that exceeds
80 dB can be obtained, it i1s preferable to control a total
average and large common variation of the two code
channels by this variable gain circuit 22. On the contrary,
since the individual variable gain circuits 16A and 16B
for the code channels are arranged inside of the digital
signal processing circuit 5, respectively, and since a
dynamic range of at most about 20 dB can be obtained due
to the restriction of a word length of the D/A converter
19, it is preferable to limit the variable gain circuits
16A and 16B to the use for setting a level difference
between the code channels. Acc<rdingiy, a control process

shown in Fig. 2 is performed. -n this figure, wvariables A,



CDMVA terminal according to claim9, wherein said COMA 1 tefnfndl sPR02 .
nmobil e station in a nobile comunication system and said other statlon i's
. a base station in said nobile communication system 18 An apparatus for
adj usting transm ssion power in a CDVA term nal according to claim9,
wherein said spread spectrumsystemis direct sequence system 19 An
apparatus for adjusting transm ssion poweg7in a nobile station for code

. -: division multiple access c o0 HU ~ LUU 44 comrunication with direct
sequence system of spread spectrum system and transmtting information
using a plurality of code channels, conprising: a plurality of spreading
nmeans di sposed for each code channel, said spreading neans for spreading
data; a plurality of first variable gain control nmeans - disposed for said
each code chanpnel Gald fir t variable gain_control neans for adjusting

level s of outPutdignaFe $? s%?das?ﬁeﬁﬂﬂ?mfﬁmﬁﬁﬁ V%Hﬂﬁ?l?ogaaadlng

tputs f h bl dul f
Todul at i ng bGbHeBh:Snt it phEP b &51 o skt T ORLY oLb bRet | FGSanRRGRRS
frequancy_5|gQEIeaéﬁc8g9d¥@£+gbl§ ggjgbffg&éol neans for adjusting a | evel

of said high Trequéency s
() TPCA = UP: Increase transmission power of a code

channel A by 1 dB

® TPCA = DOWN: Decrease transmission power of a code
channel A by 1 dB

& } . ® TPCB = UP: Increase transmission power of a code
channel B by 1 4B

() TPCB = DOWN: Decrease transmission power of a code
channel B by 1 dB

First, at STEP 51, the meaning of the TPCA signal and
the TPCB signal 1s analyzed, and the process branches off
in accordance with the conditilon.

In case of TPCA = UP and TPCB = UP, at STEP 52, a
control signal C is output so as to lncrease a gain C of
the variable gain circuit 22 by 1 dB, and the process ends.
Similarly, in case of TPCA = DOWN and TPCB = DOWN, at STEP
53, the control signal C is output so as to decrease the
gain C of the wvariable gain circuit 22 by 1 dB, and the
process ends. Ultimately, when both the TPCA signal and
TPCB signal are UP or DOWN, the transmission power control
is conducted by using only the variable gain circuit 22 in
the high frequency analog circuit section.

On the other hand, in case that one of the TPCA signal
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transmtter for sending an output signal fromsaid second v?r&)a)&‘m@h%ﬂ
control neans to the base station the other station; and control U@br
determining a | evel adjustnment in quantity in each of said first variable
gain control neans and said second variable gain control neans based on a
control signal fromsaid other station. 20 An apparatus for adjusting
transmi ssion power in a CDVA ternminal ac@8rding to claim19, wherein a
total average | evel of transm ssion signals of said code 2 6 AU G 2fl 02
channel s is adjusted by said second variable gain control neans, and a
difference of |evels between the code channels is adjusted by said first
vari able gain control nmeans. 21 An apparatus for adjusting transm ssion
power in a CDVA term nal according to claim19, further conprising; |evel

setting circhhh Lk 8L 9qRaheys! yBILHA! FRA! oifler GUAMdYY, ik aAch Of

said first varrable gain control rnmeans based on a require % ference

bet ween sai dygedgreRagnehs -apd,§e8t igh ARANS sBOLAELAMHIN Y &l &Y,

adjustnment in quantity in said second variable gain control means based on

a control sigaabef r eResabdteben sSE8haAbted2 AN uRARRS AlHéh f Unddi ¢St
transm ssion power in a COVA term nal according to claim19, wherein said

required | evehrdiabfier gaea icsrdatiesnpadauai NGB B@ MRIH YF WHd daspest to
characteristic of a transm ssion data in said each code channel. 23 An

appar at us f oraadpeysthegcohamsn 18 adnfaseed togeChdk twarti ndle acCOrah g t o
cl.aim 19, wherein said first variable gain control nmeans is not disposed in
speci fi c onegeddecdlmamiel 22, In other words, in case of TPCA = UP and
TPCB = DOWN, first, it is determined whether a gain A of
the variable gain circuit 16A is a maximum wvalue (MAX)
(STEP 54), and if it is the maximum value, the process
directly moves to STEP 56, and if it is not the maximum
value, after the gain A is increased by 1 dB at STEP 55,
the process moves to STEP 56. At STEP 56, it is determined
whether a gain B of the variable gain circuit 16B is a
minimum value (MIN), and if it is not the minimum value,
after the gain B is decreased by 1 dB at STEP 57, the
process ends, and if it is the minimum value, after the
gain C of the variable gain circuit 22 is decreased by 1
dB at STEP 58, the process ends.

Similarly, in case of TPCA = DOWN and TPCB = UP, first,
it is determined whether the gain B of the wvariable gain
circuit 16B is a maximum value (MAX) (STEP 59), and if it
is the maximum value, the process directly moves to STEP
61, and if it is not the maximum value, after the gain B

is increased by 1 dB at STEP 60, the process moves to STEP ~

61. At STEP 61, it is determined whether the gain A of the



24 An apparatus for adjusting transm ssion power in a c:mﬁ&#%JNﬂkh?Uﬂz

according to claim 19, wherein each of said spreading circuits and each of
said first variable gain 2 6 AU G 2f1 02 46 control means are disposed in
a digital signal processing circuit section, and said second variable gain
control neans is constructed as a high frequency analog circuit.
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variable gain cilrcuit 16A is a minimum value (MIN), and if
it is not the minimum value, after the gain A is decreased
by 1 dB at STEP 62, the process ends, and if it is the
minimum value, after the gain C of the variable gain
circuit 22 i1s decreased by 1 dB at STEP 63, the process
ends.

In accordance with a mode of the design of the mobile
) . communication system by means of the CDMA, with respect to
the transmission power of the code channel, the power
control signals (the TPCA signal and the TPCB signal) for
each code channel instruct not only to increase it by 1 dB
(UP),and decrease it by 1 d@ (DOWN), for example, but also
not to change the transmission power (NOP). In this case,
one of the power control signals (the TPCA signal and the
TPCB signal) for every code channel is not for changing a
transmission level. Even in such a case, basically, the
variable gain circuits 16A and 16B deal with the control,
and i1f the variable gain circuits 16A and 16B cannot deal
with the control due to a relation of the control range,
the control 1s conducted together with the variable gain
circuit 22.

Fig. 3 is a flowchart showing a control process in case
that power control signals provide three instructions such
as increase of transmission power (UP), decrease of the

transmission power (DOWN) and no change of the
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1s the maximum value, at STEP 77, the gain B is decreased
by 1 dB and the gain C is increased by 1 dB. In case of
TPCA = NOP and TPCB = DOWN, at STEP 78, it is determined
whether the gain B is a minimum value, and if it is not
the minimum value, after the gain B 1s decreased by 1 4B
at STEP 79, the process ends, and if it 1is the minimum
value, at STEP 80, the gain A is increased by 1 dB and the

{ } gain C 1s decreased by 1 dB. Also, in case of TPCA = NOP
and TPCB = UP, at STEP 81, it is determined whether the
gain B is a maximum value, and if it is not the maximum
value, after the gain B is increased by 1 dB at STEP 82,
the process ends, and if it is the maximum value, at STEP
83, the gain A is decreased by 1 4B and the gain C is

increased by 1 dB. In case of TPCA NOP and TPCB = NOP,

i

the process ends as it is without doing anything.
In addition, the process of the transmission power
1(" adjustment in the mobile terminal 1 is not necessarily
limited to that shown in Fig. 2 (or Fig. 3). It is
possible to adjust a total average transmission level of
the code channels A and B by the variable gain circuilt 22
and to adjust a level difference between the code channels
A and B by the variable gain circuits 16A and 16B.
Different from the conventional mobile terminal shown in
Fig. 9, in the mobile terminal of the first embodiment as

explained above, since the numter of the D/A converter,
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the modulator, and the variable gain circuit disposed in
the high frequency analog circuit seaction is one,
respectively, the increase of a circuit scale and electric
power consumption can be suppressed. Also, the individual
variable gain circuits 16A and 16B for each code channel
are provided within the digital signal processing circuit

section 5, and thereby, it is possible to set a level

[

difference between the code channels during the multi-code
transmission.

The second embodiment

Although the number N of the code channels is two in the
above-mentioned first embodiment, Fig. 4 shows an
grrangement of a mobile terminal 6 in case that the number
of the code channels is M (M £ 3). This mobile terminal
is connected to M signal sources 4A - 4M, and M series of
arrangements, each of which is from a spreading circuit to
a variable gain circuit on a digital side, are provided in
a digital signal processing circuit section 5. In other
words, the digital signal processing circuit section 5
includes M spreading circuits 15A - 15M and M variable
gain circuits 16A - 16M, and in-phase signals IA - IM from
each of the wvariable gain circuits 1ZA - 16M are added to
each other in an adder 17 and an in-chase signal I is

- generated, and similarly, orth-gonal signals QA - QM from

each of the variable gain circ:its 172 - 1€4 are added to
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conducts control of the variable gain circuits 16A - 16M
and 22. An arrangement on an output side of the adders 17
and 18 is the same as that in the case of the first
embodiment.

In this mobile terminal 6, the level control calculating

S~

circuit 23A determines a level adjustment in quantity in
the variable gain circuits 16A - 16M and 22 based on a TPC
signal for each code channel transmitted from the base
station 2. Particularly, for example, an average
transmission signal level of each code channel can be
adjusted by the variable gain circuit 22, and a level
difference between the code channels can be adjusted by
the variable gain c¢ircuits 16A - 16M.

Even though the number of the code channels which are
used by the mobile terminal is equal to or more than three,
it can be understood that 1f an arrangement within the
digital signal processing circuit section 5 in the mobile
terminal of the first embodiment is modified, the
arrangement is applicable. Therefore, even though the
number of the code channels that are used increases, it is
possible to suppress the increase of a circuit scale and
electric power consumption.

The third embodiment
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In case of using a plurality of code channels in a
single mobile terminal, reception levels necessary for
every code channel on a side of the base station are
determined by an error correcting method, a spreading
ratio G and a required standard of an error rate (which is
about 107 for voice communication and about 10°¢ for data
communication, for example) in the respective code

{ } channels. However, a difference between these reception
levels is considered to be almost constant. Therefore, if
considering that these code channels are transmitted from
the same mobile terminal, although transmission power
itself has to be controlled within a fairly wide range, it
is considered that a difference of required transmission
power between the code channels is specifically determined
in accordance with a difference of transmission methods
and so forth.

Accordingly, if the kind of the signal sources 4A and 4B
are understood in the mobile terminal of the first
embodiment, it is considered that a required transmission
level difference between the code channels is specifically
determined. A mobile terminal 7 shown in Fig. 5 is
constructed so that a level setting circuit 24 is provided
for discriminating the kind of signals of the signal
sources <A and 4B, calculating a level difference between

the code channels A and B and conducting the setting of
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providing the level control calculating circuit 23 in the
mobile terminal 1 shown in Fig. 1. If a relative level
difference is set in the variable gain circuits 16A and
16B by the level setting circuit 24 that is uniquely

included in the mobile terminal 7, power control can be

realized by controlling the variable gain circuilt 22 using

—

a power control signal (one of a TPCA signal and a TPCB
signal, simply referred to as a TPC signal, hereinafter)
from the base station 2.

Also, if an arrangement is adopted, in which a relative
level between‘the code channels is previously calculated
based on a bilt rate, an error correcting method, a
spreading ratio, a required error rate and so forth, and
the calculated level is stored in a ROM (Read Only Memory)
and is read from the level setting circult 24, it is not
necessary to conduct a calculation, and it is possible to
simplify a circult more and to reduce electric power
consumption.

The fourth embodiment

In each of the above-described embodiments, if the
number of the code channels is M, M + 1 variable gain
circuits in all, which are consisted of M variable gain
circuits, and one variable gain circuit on an output side

of a modulator, are provided within the digital signal
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originally, it should be appropriate to provide M variable
gain circuits in all. If considering that an enough
dynamic range cannot be provided in the variable gain
circuits disposed within the digital signal processing

circuit section, the variable gain circult within the high

N

frequency circuit section is essential. Accordingly, an
arrangement can be considered, in which the wvariable gain
circuit for specific one code channel is omitted in the
digital signal processing circuit section.

Fig. 6 is a bloqk diagram showing an arrangement in case
of M = 2, in which a varliable gain circuit for specific
one code channel is removed. This mobile terminal 8 1is
constructed so that the variable gailn circuit 16A on a
side of the code channel A in the mobile terminal 1 shown
in Fig. 1 1s removed, and base band signals of an in-phase
component and an orthogonal component from the spreading
circuit 15A are directly input to the adders 17 and 18,
respectively. Also, the level control calculating circuit
23 controls the wvariable gain circuits 16B and 22 based on
a TPCA signal and a TPCB signal.

In the case of this mobille terminal 8, since the number
of the code channels coincides with the total number of

the variable gain circuits, when a level adjustment value



——

10g 10g 10gL910%& ()-!1 7F10%& ()-!13. 10%gMyME:

oog/gg&g() go_asf?<o(1% 10%@& () - (3&10%@ ()gg/glocy& (- 160 ' 100G P08
10%G&. () - 810%@&' () -t 9~ @1yl 10% & ()-' 910% ()- 0, #10% ()- 10@ 10@ 10@
1O%G ()-'1{ *Y(10% [ & ()-9#Z} "<~ @11 CS y&10% & () - 10% ()- . 10%& ()-L,
109%' ()-! TFEf &10%& ()-!$yL 109% ()-' 5qopgraVvk@1! 10 10 10-

10%& () - & & &10%' () - F(9! 10%& () - y&310%&S57) - $

10% ()-r DVb@K@1! )" @10% (& ()-  @L10% ()-- 10%& ()--

10% & () - 810% & () -°

10% & () - S(] >VK@1! & S#10% & () - @ $&f SH10% (& () - @f SHL0%&' () - BLO% & () - !
$10% (& ()- $10%& ()-'d !1}724@1 10(1 9t10% & ()-9F. 10% & ()-F

107 (109 (1 (& ()1 * (10% (& ()-9(104 & ()-3 B10K& ()-1"# 2/ KDL 10(1

1 10%& ()- ! 3Y&LOY& ()-ZI 100& () - & %&f&lVX#F %Oogbg&_a%%&stment in

quantity at each variable gain circuit is specifically
determined. In case of adjusting a level of only the code
channel A, for example, the level can be adjusted by an
amount corresponding to the adjustment in quantity by
means of the variable gain circuit 22, and the level can

be adjusted by an amount corresponding to that in which a

S

sign of the adjustment in quantity is reversed, by means
of the wvariable gain circuit 16B of the code channel B. In
case of adjusting a level of only the code channel B, the
level can be adjusted based on the adjustment in quantity
by the variable gain circuit 16B. Further, in case of
adjusting levels of both the code channels, the levels can
be adjusted by an adjustment in guantity, which is
generated by combining the adjustment in gquantity in the
case of adjusting only the code channel A and the
adjustment in guantity in the case of adjusting only the
code channel B, by means of each of the variable gain
circuits 16B and 22.

The preferable embodiments of the present invention were
explained above. However, the present invention is not
limited to the above-mentioned embodiments.

In the above-mentioned =mbodiments, the transmission
power control at t:le mob-le terminal in the mobile

communication systzm was :xplained. However, the present
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invention is applicable to a CDMA system other than the
mobile communication system, and for example, to a system

in which a terminal is assumed not to move. As such a
system, there is a wireless local loop system and so forth,
which is used, instead of a wire tele-communication

network, in constructing a tele-communication network in

an area having small population density and in developing

4 countries. Also, with regard to the kind of the. spread
spectrum system, it is not 1limited to the Direct Sequence
(DS), and frequency hopping (FH) and chirp spreading, for
example, can be used. Furthermore, with regard to the
modulation method in the modulator, it is not limited to
orthogonal modulation by means of QPSK, and a modulation
method such as 7T /4 shift QPSK, DPSK (differential phase
shift keying), and BPSK (binary phase shift-keying) can be
adopted.

As explained above, the present invention effects an
advantage that even in case of using a plurality of code
channels and conducting the transmission power control for
every code channel, since only one variable gain circuit
for adjusting a level difference between the code channels
is needed, which is to be disposed in a high frequency

circuit part, it is possible to suppress the increase of a

circuit scale and electric power cons: mption.



10 10%<& ()-S 10%& ()- @L0%& () - #@O0%& ()- 10( 10( 10(9@ 26
109% & () -F, bzX6bC0 10! 3*) 10%<<& ()-'$ 109& ()- 10%& ()- AUG 2002
| (109%<<& ()-!(10%<& ()-1(10%<& ()--xmbC0 10! 3*# 10%& ()- 10< 10<
10<9@0%& () - 710%& ()-510%& ()-Y. 109 ()- -0}[9nbCO 10!!vOl " *

(10900& ()-!1"* (109& ()- 109%& ()- !OF&LOURRE ()-!s 109& ()- &L0%& ()- @
101 1v! &(10% (& ()-f 10% & ()-3 " 10% & ()s¢# 109% & ()- 10 10 10 .

109& ()-Q cp}~?b@ 10!!v

S010% & ()-.10% & ()-,f10% & ()-!Ps*' 10%0(0(& ()-! 10% (& ()- 10%m& ()-
bCo

What is claimed is:

1 A method of adjusting transmission power in a CDMA
terminal for code division multiple access communication
with spread spectrum system and transmitting information
using a plurality of code channels, said method comprising
steps of:

generating base band signals by spreading data every
code channel;

adjusting levels of said base band signals every
code channel;

adding said adjusted base band signals over said
plurality of code channels;

modulating based on a signal after addition to generate
a high frequency signal;

adjusting a level of said high frequency signal:; and

sending said adjusted high frequency signal to the other
station.

2 A method of adjusting transmission power in a CDMA
terminal according to claim 1, wherein an adjustment in
guantity of levels of said base band signals every code
channel and an adjustment in quantity of a level of said
high frequency signal are determined based on a control
signal from said other station.

3 A method of adjusting transmission power in a CDMA

terminal according to claim 2, wherein levels of said base
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band signals are not changed and only a level of said high
frequency signal 1s changed when said control signal is
for increasing or decreasing the levels by a constant in
gquantity common to each of said code channels.

4 A method of adjusting transmission power in a CDMA
terminal according to claim 1, wherein said step of
adjusting a level of said high frequency signal comprlses
a step of adjusting an total average level of transmission
signals of said code channels and said step of adjusting\
levels of said base band signals every code channel
comprises a step of adjusting a difference of levels
between said code channels.

5 A method of adjusting transmission power in a CDMA
terminal according to claim 1, further comprising a step
of determining a level difference of said base band
signals between the code channels in accordance with
characteristic of a data to be transmitted to each code
channel, and wherein a level for each code channel is
adjusted in accordance with said determined level
difference.

6 A method of adjusting transmission power in a CDMA
terminal according to claim 1 or 2, wherein an adjustment
of levels said base band signals is not conducted for
specific one code channel,

7 A method of adjusting transmission power in a CDMA
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terminal according to claim 1, wherein said CDMA terminal
is a mobile station in a mobile communication system, and
said other station is a base station in said mobile
communication system.

8 A method of adjusting transmission power in a CDMA
terminal according to claim 1, wherein said spread

spectrum sytem is direct sequence system.

Jo—

9 An apparatus for adjusting transmission power in a
CDMA terminal for code division multiple access
communication with spread spectrum system and transmitting
information using a plurality of code channels,
comprising:

a plurality of spreading means disposed for each code
channel, said spreading meahs for spreading data;

a plurality of first variable gain control means
disposed for said each code channel, said first variable
gain control means for adjusting levels of output signals
from said spreading means;

adder for adding outputs from each of said first
variable gain control means;

modulator for modulating based on an output from said
adder, and outputting a high frequency signal; and

second variable gain control mearns for adjusting a level
of said high frequency signal.

10 An apparatus for adsusting transmission poewer in a
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DMA" terminal according to claim 9, further comprising
transmitter for sending an output signal from said second
variable gain control means to the other station.

11 An apparatus for adjusting transmission power in a
CDMA terminal according to claim 9, further comprising
control means for determining a level adjustment in
quantity in each of said first variable gain control means
and said second variable gain control means based on a
control signal from said other station.

12 An apparatus for adjusting transmission power in a
CDMA terminal according to claim 11, wherein a total
average level of transmission signals of said code
channels is adjusted by salid second variable gain control
means, and a difference of levels between the code
channels is adjusted by said first variable gain control
means.

N 13 An apparatus for adjusting transmission power in a
CDMA terminal according to claim 9, further comprising;
level setting circuit for setting a level adjustment in
guantity in each of said first variable gain control means
based on a required level difference between sald code
channels and
control means for determining a level adjustment in

quantity in said second variable gain control means based

on a control signal from said other station.
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14 An apparatus for adjusting transmission power in a
CDMA terminal according to claim 13, wherein said required
level difference is determined using information with
respect to characteristic of a transmission data in said
each code channel.

15 An apparatus for adjusting transmission power in a
CDMA terminal according to claim 9, wherein said first
variable gain control means is not disposed in specific
one code channel.

16 An apparatus for adjusting transmission power in a
CDMA terminal according to claim 9, wherein each of said
spreading circuits and each of said first variable gain
control means are disposed in a digital signal processing
circuit section,.and sald second variable gain control
means is constructed as a high fregquency analog circuit.

17 An apparatus for adjusting transmission power in a

- CDMA terminal according to claim 9, wherein said CDMA
terminal is a mobile station in a mobile communication
system, and said other station is a base station in said
mobile communication system.

18 An apparatus for adjusting transmission power in a
CDPMA terminal according to claim 9, wherein said spread
spectrum system is direc:t sequence system.

19 An apparatus for ac-isting transmission power in a

mobile station for code Zivision mul-iple access
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communication with direct sequence system of spread
spectrum system and transmitting information using a
plurality of code channels, comprising:

a plurality of spreading means disposed for each code
channel, sald spreading means for spreading data;

a plurality of first variable gain control means

disposed for said each code channel, said first variable

~ ..
—

gain control means for adjusting levels of output signals
from said spreading means;

adder for adding outputs from each of said first
variable gain control means;

mpdulator for modulating based on an output from said
adder, and outputting a high frequency signal;

second variable gain coﬁtrol means for adjusting a level
of said high frequency signal;

transmitter for sending an output signal from said
k'} second variable gain control means to the base station the
other station; and

control means for determining a level adjustment in
quantity in each of said first variable gain control means
and sald second variable gain control means based on a
control signal from said other station.

20 An apparatus for adjusting transmission power in a
CDMA terminal according to claim 19, wherein a total

average level of transmission signals of said code
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channels is adjusted by said second variable gain control
means, and a difference of levels between the code
channels is adjusted by said first wvariable gain control
means.

21 An apparatus for adjusting transmission power in a

CDMA terminal according to claim 19, further comprising;

level setting circuit for setting a level adjustment in

-

guantity in each of said first variable gain control means
based on a required level difference between said code
channels and

control means for determining a level adjustment in
quantity in said second variable gain control means based
on a control signal from sald other station.

22 An apparatus for adjusting transmission power in a
CDMA terminal according to claim 19, wherein said required
level difference is determined using information with
respect to characteristic of a transmisslon data in said
each code channel.

23 An apparatus for adjusting transmission power in a
CDMA terminal according to claim 19, wherein sald first
variable gain control means is not disposed in specific
one code channel.

24 An apparatus for adjusting transmission power in a
CDMA terminal according to claim f9, wherein each of said

spreading circuits and each of said first variable gain
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control means are disposed in a digital signal processing
circuit section, and said second variable gain control

means is constructed as a high frequency analog circuit.



