; e3ef | d6TF T2 6 AU G 2002 METHOD AND APPARATUS FOR ADJUSTINGZTﬁAAéiGSZQQRJ
PONER OF A CDVA TERM NAL BACKGROUND OF THE | NVENTI ON The present invention
relates to a conmuni cation term nal apparatus by nmeans of CDMA ( Code

Di vi si on Access) utilizing spread spectrum system and especi al

to a M‘\j\“m\\m an apparatus for controlling transm mlllu{‘l““mﬂm1ll||llln one
connu ernlnal apparatus in case gf conducting

transni ssi*®'n which a plurality of spreading code channel sisate al | ocat ed
to the comunication term nal apparatus, and thereby, transm ssion capacity
is enlarged. In a nobile conmmunication system having a base station and a
plurality of nobile conmmunication termnals, as a connection nethod in

whi ch the nunber of term nals capable of being accompbdated in the system
is increased, and which is capable of flexibly corresponding to a change of
a transm ssi MEBRANTOMPPARATHG cFOR ApFESTINGcTRANSMEFSION POWRBRpDFed has
been watched. In case of nobile conmunication by neans of the CDVA,
especially in case of using Direct S&YAcREEMINAL. as a net hod of spread
spectrum if transm ssion power fromthe nobile conununication termnals is
the sane as each other, since a reception electric field at the base

station is 2 6 AU G 202 general % in |nvers%%g;0ﬁort|on to a square of a

di stance between the base st QTR RE 55 cation termnals, a
weak radio vav &, eromegsheen errr\nfenn lgﬁar f.r g e base station . is strongly
interfered wth ¥ Srohg T atfi Gt ?1 E rfi RATRRLY A HR base
station, and rmal |y

recei ved at t elﬁﬂge S a%é@ %ﬁ % > ' Le§§€2§%¥9 58§ontrol t he

e o ARt ﬁf‘?@‘?%%ﬁ%ﬂ%ft o L e e,
(the base statd@fecially to a method of and an apparatus for controlling
transmission power in one communication terminal apparatus
in case of conducting multi-code transmission in which a
plurality of spreading code channels are allocated to the
communication terminal apparatus, and thereby,
transmission capacity is 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 is 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



Conventionally, in the nobile comuni cation system by neans Z)Iﬁ WBQCZQD@ it
is usual that one code channel is allocated to one term nal

a user. Here, the code channel is a conmunication channel that is specified
by a spreadi ng code (pseudorandom noi se code) being used for spreading.

Fig. 7 is a block diagramsinply showi ng a conventional nobile term nal 101
in accordance with a COVMA net hod from an aspect of transm ssion power
control, and here, it is assuned that data transmi ssion is conducted from
the mobile termnal 101 to a base station 102 using only one code channel.
The data to be transmtted is supplied to the nobile termnal 101 froma
signal source 104 connected to the nobile termnal 101. ~ti HU i LUUL

3 The data to be transnmitted is often is sometines a high speed nulti-nedia
froma conputer. In any event, it is signal source 104 is for outputting a
rate of R bi BSNSEEAY. iRy GMVEEE Sl RTOREI BB &0t & FAVATEl®E cortiextante o a
reception antenna 111, a voice signal, and data that is output assumed that
the data str@&f"&aena thiet ba"rs@ & tegdeny apd) thea mobddeniqameiun icatdimmect ed t o
a transm ssi on antenna 113, spr.eadi circuit 115 to which a data stream

fromthe si gh&FTddGice foit’eif%( CRFHC, Wa%a ATCB difealteaTHmsy) nvisraer 116
an anal 0g i gUg 04 %%tao ”al'fﬁ%fc%%%&%ﬁ%“tt“ RGO AT on 1o a
carrier vvaver%% AN QUE QY ftre(}ml%‘gci R/eérc%%vertege ]s]tﬁt varl cE)I e gain

circuit 118 |nserte betwee an out put “of "the moal Ia or and’ an |nput of

the transm tte gljol‘%«»av%” A% [dpal R oGle! %‘é‘:&nﬂ-ﬂa% fc%rmﬂﬁn%éa%

frequency signal that 1s a carrier signal is connected to ator

1'17. After applodiRg®FOTHeOaRe istatqdl.NA A A Ry 18£8 Six Si’é?h\é’éessary
interl eave and encrypt to a data streamfromthe signal source 104, the

;spreadi ng ci reUidonll® 1S HTRAGS dhSimiG s3 oBP HRAGINF X0 GA P I SPOIW Ngot 0 an
al | ocated code channel, and outputs a base band signal. Here, the spreading

circuit 115 ithatonsirencited oFS ra& cdiigielda e asiign &la verso st rgach ricarrhinand
spreads the data streamfromthe 2 6 AU G 2' 002
is almost the same as each other at a position of the base
station.

Conventionally, in the mobile communication system by .
means of the CDMA, it is usual that one code channel is
allocated to one terminal that is used by a user. Here,
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, it 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 tr.e mobile fermainal 101.



* £0 AUL 2UUZ
signal source 104 to generate a signal and outputs a multilevel digital
signal as a base band signal, which represents an instant value of this
signal every nonment. Also, in the nodulator 117, orthogonal nodul ation is
conducted by neans of four phases PSK (phase shift nodul ation) (QPSK
(Quadrature Phase Shift Keying)), and accordingly, an in-phase conponent |
and an orthogonal conmponent Q of the basegsband signal are output fromthe
spreading circuit 115 as a nultilevel digital signal, respectively, and the
D/ A converter 116 independently converts the in-phase conponent | and the
ort hogonal conponent Q into anal og signals, respectively, and the nodul ator
117 receives these in-phase conponent | and orthogonal conponent Q and
conducts nodul ati on. Here, an arrangenent of the spreading circuit 115 wll
be explained using Fig. 8. This spreading circuit 115 is for applying
di rect sequencel{®g}alsystenvast spranit tpbcts uod systenvebceheignplt datla
stream In Fig. 8, values in parentheses show typical exanples of a data
speed, a chi pt¥ € QRSP :o0rIFR FPRA a“‘sk‘%%&m%#aad@‘a@atbﬁéeélslggtl@brﬁs
(bps is the nunber of bit er_second) for exanple is input fromthe signal

source, and aﬁ§E?.%|?$@p%ﬁ?£| Ry YﬁPE1r%E|%Sl?§SHWFﬁ bheti Kpet and two
out puts ~ 1- 22)1 azf rowde{i ZI)or d}[wdln i gégata streamn Into two
series o. datZ I3 ESNFE 21002t ?Edﬂ% Y l%gd t 225PeBHTEBY Rbp& Phtthis
exanpl e) that ypth the input data stream One data
strean1fron1t5%§%e?$:#/%gggrgé cohversion circuit 121 corresponds to the

| n-phase compongfl,]gld 1he: 19 Org%’{@ é‘i‘%ﬁi’r‘x&ii%@l apd Lheegther d %tl

stream corresponds to the ort conponent Disposed are a P

gener at or 122c$19ae8€@&r%lagr@c@ﬁtey&w@rw&maowﬁ Cad@réﬁglmﬁe%): 3§ 42
spreadi ng code for the iIn-phase conponent |, and a PN code generator 123

(for generati ngomn&SeHEOtaNAOM AREMREs SOGkE 4iPbERLE) 185 a spieading code for
‘the in-phase conmponent Q The data stream and spreadlng code on a side of

t he i n-phase cohpenenild avewhi@hitatdatd sxibdesmlP4omandet Begyahy, sbhec@ata
stream corresponding to the in-phase conponent | is spreaded. In the sane
manner, the db®4 B$reapubndaspratdhglcolhoalagyi denverthe ddthdgonal
conponent Q are input to an adder 125, and thereby, the data stream

corr espondi ngceRverbingt odbahtatovb@mehtowspat shremdéle FREeaddags 124 and
125 are for ca!culating excl usive OR between the input _data stream and the
spreadi ng codelr@uithi pl?atRtefan nyked %%Q%@lsp?eﬂﬂﬂﬁéaﬁﬁFcﬁ1st6Etput
fromeach of the adders 124 and_ 125 is 4,096 Mps é gs i s the nunber of

chi ps per sec%ﬂﬂ}yl?%rOEREﬂ%P%alT%%d%}iﬁkﬁ% LPtdrCeprésdi HEVEr BRSERe CRdder s

shat funct Pon*as*4EPh Bagn Fhr BYA ol %ﬁ%@?"”se areeple: svety and
thereby) 3 MiLiLLeYel 1ehoLhaly eLanaled bl 42 YaLHG:ShaNhe hBRuRITR ) 1o

out put every nonen represen an instant value o asée band

signal of thepjp- 9@&55n09H99938f théNerdfémPEEEPOPNEI, ﬁﬁ"BQBQﬂha@hoh” this
manner, spread spectrumis applied to the data stream and a transm ssion

signal wth acpredet el nedrf seaoeaeinpathLgn Peegbbatpedifham anagutijput
of the nodul ator 117. A level adjustnment f or this transm ssion signal is
conduct ed by & heavaiénbseggal nisi conndécdd, t@nthé hmoaalilhedr tLhis

transm ssion signal is transmtted fromthe transmtter 114. The vari abl e
gain circuit 118ftsrcapplyingeerodr acpamattforrcedpadl endf avarpcrgsa gai n
or an attenuator capable of varying an anmount of attenuation. As nentioned
bel ow, a gains{or am anbenicavearrénererypl) to ahdavar sapkemgdiramcitheui t
118 is controlled by a TPC (Total Power Control) signal fromthe receiver
112 1dB by | dBI9R&t &RaFpeelOfonihe tspreydigreel fRraltalbpt SpaE@JST USHE9dat a
stream fromthe S|%nal source 104 is R [bits/second and band w dth of

the transmtt2d°BY ﬁ%%“?scv@?l-li‘]’rrﬁpo JF?S( 1’5%%%3%4886‘56 pFE48i ng gai n.
Af ter rece|V|n% suc éansg1 glon SI% ab Cgomthel ile t nlnal 101,
t he base statToh™1d a%% HCRREDr SRy, CHER ot A de-?ﬁFer gve and error
correction tOspreadlng circuit 115 is constructed as a digital signal

processing circuit, and spreads the cata stream from the



2 s AUG 200p this signal. It is assunmed that signal power per bit
necessary for fully receiving this signal in the base stati 1 }

noi se power per Hertz is No, and a ratio of these is Eb/m.gﬁgrrgﬂﬁzﬁly
receive the signal neans that a bit error rate in a data stream out put
after the error correction is satisfied wwth a predeterm ned |evel. Then, a
carrier/noise ratio (C/N) that is needed un the base station 102 is: CN =
(R Eb)/(W No) - (/G ' (Ee/No) (2) Fromthis, a signal level that is
needed in the base station 102 is represented as follows: C= N~ (1/Q
(Eb/ No) (3) Then, the base station 102 transmts to each nobile term nal
101 a command for controlling transm ssion power so as to always naeke a
reception level of the signal to be C. Particularly, in case that a signal

| evel of a code channel received froma certain nobile termnal 101 is

smal | er than $HNah|seuce t Hed bas eyestaatd tom 4 Q21 dik &NSamh & So - §QpERRd for
maki ng transni ssi on power of the nobile ternminal 101 increase by a constant
(1 dB, for exdiptedlevehdligitabeidnml tdwe silgmed bavel signd Bl GRfich
conversely, the base station 102 transmts a command for making the

transni ssi on POETSUELT s el RstaHe viobid eof ertrihasigial sevenyansméstcal | ed
a TPC (Total Power qu;rol signal. This Z 6 AU G 2002 8 signal can be a
command t hat ‘s the s ﬁ%’i‘lfn Yoerorthaeasel ifodukntyabneiss "1" for

T0 P The mobiT SR SR i Rt HShalbhase bt Eee) ver 112.
e recelved AR Onal | Gyt AN AECel U M3 L0 the vargtl e
Tnareby. "t he Tranamndly s B QLA Shddh et S Tt r od by
b Lo ter e D & P MO MackhMan i ard WIS A 0 o1
method is gergralddinisedddnian 11$ WRCAVRSMSIRPANSPital signal, ‘

respectively, and the D/A converter 116 independently

converts the in-phase component I and the orthogonal
component Q into ana;og 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 circuit 115 will
be explained using Fig. 8. This spreading circuit 115 is
for applying direct sequence (DS) system as spread
spectrum system to the input data stream. In Fig. 8,
values in parentheses show typical 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 from the
signal source, and a serial/parallel conversion circuit
121 with one input and two ouzputs (1—2) is pr-viied for

dividing this input data strezm 1ntc two series o< deza



forth, which is a nobile comunication systemin the United a he
way, in recent years, even in a nobile comunication fiel dzilaﬁm(@%f a

transm ssi on data has been devel oped, and only | ow speed data comuni cati on
‘using only voice is unsatisfying and a hi gher speed transm ssion nmethod is
needed, such as connection to an Internet and inmage conmuni cation. As one
nmet hod for neeting these needs, nulti -cod% transm ssion i s being watched.
Different fromconventional transm ssion, the nmulti-code transm ssion, is
for increasing a transm ssion speed by 2 6 AUG?2002 allocating a
plurality of code channels (two channels, for exanple) to one termnal. If
the nunber of codes is N (where n ~ 2), in case that a bit rate per code is
Ro, a collective transnmssion rate RT is as follows: RT - N' Ro ( 4)
Nanely, conpared with a case in which a single code channel is used, it is
possi bl e to reksednie witdnsrn dstonspadd (t0l BebpPs timeshidoaraeple) Ntaase of
conducting the nulti-code transmssion, it is required to finely control
the transni ssisorm gowef eurareddel Bharireliuet tdaba reseoam asOnentiabaed

bel ow. The present invention deals with how to control the transm ssion

si gnal power SFreae f%eMi e Forkaberaialdohdur@nvershen nglxeusddeé2l

transm ssion. As main application of the nulti-code_ transm ssion, a case
can be rai sefOFTPSRARES Yotk S PhRASArftPPRAAL sT ghal the eoEERePRAAt | y
transmtted. Partjcul arl is a case in which by usi nrg?ltwo co

channel s, oné“?ﬂu%%%l%dgérbigﬁgl%ﬂ?%r TGt e IB FOEhSFPS Bnthtggvoi ce
signal such as conversation and th of hoer és al Igc ego 9 Lrans 1 ssion of
a data si gnaIOlf%f'o%OI?’? ecc’e[r)l<%%ré%rb% c%)'et eh %%np%lfeers.ﬁ?&n c%ns?ﬁg?Fﬁ °uch a
oy ool L LIRSSt Bhet e LR 600 acheol bR chabyeRs, e
is allc-allcved; £08248gVOL&€ for the in-phase component I, and a PN

code generator 123 for generating a pseudorandom noise

code (PN code) as a spreading 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 (finite impulse response) filters

126 and 127 zhat function as a low pass filter,



2 6 AUG 2002 to signal, a bit error rate equal or less than { .
soneti nes necessary for the data signal. On the other hand, QQA@B 2902

i nprove a capacity of an entire nobile comunication systemin case of

usi ng spread spectrumsystem it is inmportant to reduce transm ssion power
as a whole. Furthernore, it is considered that in a certain area of the
nobi | e conmuni cati on system in a nonent, .t while there are many nobile
termnals that is conducting voice conmmunication, there are not many nobile
termnals that is conducting data conmuni cation so nmuch. If considering the
above, in the nobile termnal for conducting the nulti-code transm ssion,

w thout controlling the transm ssion power of code channels of both the

voi ce signal and data signal so as to make both the transm ssion power of

t he code channels to be the sane as each other based on a bit error rate
requi red for relspedatiaresiygnaind itherebgnea nalhea lpeeQi ldieyitta Itekigra Capaci ty
of the entire nobile communication systemincrease while neeting bit error
rate requiredifter vidlala esipestli vEosi grag liey rwkiong e gveans masdon, power

of the code channel of the voice signal relatively small and making the
transm ssi on wWidwdy nsfpnasendsdanc iasiantofvatlhe ¢t @ damruiiarat i shgnzl aef vel y
| arge, and also, it becones to be possible to extend a tine during which
conver sati on e dé&l-@itftite AP PeNTade AN ddCorddhwong) IFnRRnan Q. 2 6

AUG 2002 11 capacity of the nobile termnal. As above, by raising the case,
as an exanpl e, ' ThHiS A TroiSEE $&dy SRS AR E™ (Té’tpd-lsei%ﬁaﬂ Hhe B¥dcat ed

toth t,i d h | th t t i i

cont 1o Shoulrd e o Cod TEF TS o da SRANTEIT  COER MR T ng ¢ he
| ti-code t ] SSi l,al s i t i | tob

ranom tted 12O oL QelE P R p R Ko el | Bl (B R O P

conver sat i on @ngh G, Ity Si0NAlyd0ad e didit PENAS Foln SxaIDl gn there

is also a case In Ich a dynamc 1 mage data, a static inage data and so

forth are trangidit et AffucEdEby THNGMAUAR S1PNA ciNAIL A L3 2 sR§e
such as conversation in which relatively |ow voice quality is allowed, and

al so, a case {3 a5tdRISi thid WhirEhilseliain \salghdll gis qiedrdnyi t Bed egbbm ed.
Even in data conmuni cation between conputers, bit error rates required for
a layer of thhd rarsmmmssttoir byl nedhe ofartilad 1EDMAE iar ecididdier ent8 from each
other in accordance with an upward protocol. Therefore, it is required to
determ ne a Wiansimuorteditat aand awpYighitely ioareddey dahcr@ny iikg a8 k§Htn apy
characteristic of a signal (data) to be transmtted, and to precisely
conduct transf sitanypaier earrbls 9 vacydmdarde aRQUR § et qeteepiakioRrati o.

It can be also considered that a transfer route of a data to be transmtted
i s changed f &S SRR el @ gain (or an amount of attenuation)

in the wvariable gain circuit 118 is controlled by a TPC
(Total Power Control) signal from the receiver 112 1dB by
1dB, for example.

Now, it is assumed that a bit rate of the data stream
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



2 6 AUG 2002 In considering that a band width of a signal g
is determned by a chip rate, since, if chip rates are the sa6 Azﬂs?ﬁb?
spreading gain is inproved as a data rate becones to be lower, it is

‘possi bl e to make 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 nmethods of conducting the

transm ssi on power control for each code ¢thannel in this manner, a nethod
can nost easily be inmagined, 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 tafitersitdialaddit iien dssumedutthiaa tshieydalansswdst efer Ot 9 IS a

bl ock di agram showi ng an arrangenent of a nobile termnal for controlling
transm ssi on neawersany Meanswiflyt reowmiviod mvits erigchdleriay the Wasd N i s
equal to two, that is, the nunber of the code channels to be used in the
termnal is tst@tian tI% ol entéseai pavet2pert Herser iesNof andcai ratipom
the signal source 104-'_to the variable gain circuit 7.18 in the nobile
termnal 101 &hdiesean IF do/Ho arltens niy Gt etkceve i ghe osigyahciagnene of
letters A and Bto a 2 6 AU G ~00~ synbol, it is clearly shown that each
component bel'dfs & PihiCHF FerfES i aoldﬁ'éa VIGTRRAM DWEREY| 3 b r'é%‘bondl ng
to a code channel Ais a . circuit frczmte(;a aI sour 104At

variabl e gai PP HPEHEEA O £ 385 Edi ?IS“H‘% ‘é‘ﬁjannel B
is acircuit ,_[fl{eqlm f]ahcoa}llgl%q_l S Jt%)B( a{é\f)hechaq{'i@lne%%(i CI r&gl t 118B.

I n addition, sprea es u |nt e'spre ng circuits and-115B are
-spread codes ap%d&] Clg?i] S A and B, respectively, and therefore, the
spreadi ng ci I‘CUI ts 115A and 115B use spread codes different from each

other. Also, the gsd I IRatlg)q{c(wcw)t 119 for generating a carrier signal is
provi ded for the rmdul ators’ 117A ahd 117B in common. The outputs from both
the variable gain ciycuits) 118/mnd 118B argoadded to each other in an

anal og manner by the signal adder (wave coupler) 122) and an output from

t he signal adderdZiiss | rpuidmall Nevenandiad tiey nklkkled\sia tiesUbasea Signal
generated by adding the transm ssion signals of the code channels A and B
to each ot herstistiomnshd tiedraeprddentipas@sstfatlilgywsl02. The base station 102
considers the code channels A and B as individual channels, respectively)
and transnmts aCrPCA s5i(gn&d ‘ahiL/H.rPCB si gnal3do the nobile termnal 121,

whi ch are TPC signals for each code channel. The nobile term nal_ 121
recei ves a si gndteR + dhe RasmsEaliian d0 21 drangm torit? #ach HeoRhIe abl e gai n

circuits 118A and 118B, 2 6 A~G 200 1~
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 mobile
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



respectively, using the received T?CA signal and TPCB 5|gnal %ﬁeregﬂoz

cl osed | oop power control for each code channel is conducted. Fbmever 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 nmulti-code
transm ssion, there is a task that this circuit is sinply constructed by
mounting a plurality of circuits fromthegsignal source to the variable
gain circuit just before the transmtter, which corresponds to the nunber
of the nmulti-code, and that a circuit scale thereof is not different so
much fromthat in the case of using individual nobile termnals for , each
code channel. Especially, since high frequency circuits such as nodul ators
and D/ A converters are provided in accordance with the nunber of the code
channel s, el ectric power consunption becones to be larger than that in a
usual term nafigEBpeedl Py, at ROV ddat phakes | tye ofr@dnsmésalent ppyer
directly results in the increase of electric power consunption. Utinately,
in the arrangbh®ftaShohh 115 F13lue, i hel sefe eratPine 2rdnthal malespri at e
for the nulti-code transm ssion is arranged cannot be acconplished.

Fur t her nor e, E]il?lc'%r?‘iﬁ%?‘%sﬁ%nap%wfiﬁaq‘?cﬁﬁ%?e cbel thavidtte #8 sRe-case of
the multi-code trans o m ssi o

conpl i cat ed, %h?ﬁnghéf% %f gﬁ&wﬁ??%ﬁ*ﬁ%.t%e %@ @lgnﬁg g%&%éPZOOZ
1~ is also a ta k.t hat |s contr ol ratlon ize RY OE. THE
FWERT! O The SEESEER 1121 STRE ek utda Hbe [ HLRAR 1200y Rl R Tenl

{ransm ssion power,goni fol cge d}ﬁ‘é’dvéf‘ﬁat?i’é’f%ﬁﬁ' sl L£0NGYgL | BEql GRS Ssi on

power control” during nu ti-code transm ss can refuce a circuit
.scal e and ele@éfi&b?@“@élﬁ°@§ﬂ@@it0Pl§“ﬂﬁbf@5§é§ 62PabEeAke80RIYRL NGy

opti mum power control. The objective of the present invention is to provide
;a met hod of a4l] @éﬁsﬂgntransmsssmﬁ oonislé N Bn Gibboteantsalyith 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

fransmission is for increasing a transmission speed by



for code division nmultiple access conmmunication with spread s@@;t G 206pem
and transmtting information using a plurality of code channels, said

met hod conprising steps of: generating base band signals by spreadi ng data
+every code channel; adjusting |levels of said base band signals every code
channel ; addi ng said adjusted base band signals over said plurality of code
channel s; nodul ati ng based on a signal af@er addition to generate a high
frequency signal; adjusting a | evel of safd high frequency signal; and
sendi ng sai d adjusted high frequency signal to the other station. In the
transm ssi on power adjusting nethod of the present invention, it is
preferable that an adjustnent in quantity of |evels of the base band
signals every code channel and an adjustnent in quantity of a |evel of the
2 6 AU G 2002 1G high frequency signal are determ ned based on a control
signal from tha dtem$talgerucy aF aRRSersimid - (4w tdhsncass, keyels
of the base band signals cannot be changed and only a |l evel of the high
frequency si gnaimgay) e cmngedmiben .t i€ aord mMinisdgnet ¢Sadorisngreasi ng
or decreasing the levels by a constant in quantity common to each code
channel , and (allsoe a t5t2) , aleregee | eheet ofbit anshespeonceidgnaksref &he
code channel s can be adjusted by the step of adjusting a |evel of the high
frequency si grallecinidra tdigfariesdenfratey &.sibebweér ltiowscode channel s can
be adjusted by the step of adjusting | evels of the base band signals every
code channel . (T&raf Bvdtage | evel{4¥eans comonly changi ng portion of
transmt signal level) The objective of the present invention is to provide

an appar at us N ety AR e dHdh SicGFSdvie it THRIER P3¢ for code

di vision multiple access copmuni cati on wi.th spread spectrum system and
transmitting ‘f}ﬂ?%}%aﬁ%d“l% usl LProflsi\TttS}'eoftpoc ech§h‘?1e'f§?n BhpFiStng: a
/plurality of]ﬁﬂgquggg%q?q%%]%!sposed for each code channel, said spreading
nmeans for sprea&?ng ata; a 6TUraIity of first variable gain control neans

di sposed for s qu%%%h ﬁéd%a%QaB%eEoFﬁﬁ%@iﬁgr%hgvﬂUf¥¥J%dﬁﬂ n control neans

for adjusting [evels of output signals from’said spreading nmeans; adder for
addi ng out puty f{MREACTbn, A 11 ALdGZA P 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 raised, in which a voice signal and a data
signal are concurrently transmitted. Particularly, there
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 is 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 1s allcwed for the voice



of said first variable gain control neans; nodul ator for éﬂgﬁbggag
on an output from said adder, and outputting a high frequency Si

second variable gain control nmeans for adjusting a | evel of said high

" frequency signal. In the transmi ssion power adjusting apparatus for the
CDVA term nal of the present invention, it is especially preferable that a
transmtter for sending an output signal fgomthe second variable gain
control circuit to the other station such as a base station is provided.
Also, it is preferable that each of the spreading circuits and each of the
first variable gain control neans are disposed in a digital signa
processing circuit section, and that the second variable gain control neans
is constructed as a high frequency analog circuit. In the transm ssion
power adj usting apparatus of the present invention, it is general that the
transm ssi on PERFL i @ R USSP DA GAUR oM rbessigrar 19 omishe ot her
station such as a base station. For that, control neans can be grOV|ded for
det er ni ni ng f?‘%‘?/re]rm%%j NRIFRFATY E Uit t3REh Sheabf PRetlhrer SEhoAs PaBre

gain control neans.and_ the second variable n_contr pl ns.based on a
control si gnat® fHoNTT he® ot HRTOS o i STy g%n%rf een{ﬂér‘f‘ h‘&a}%ﬁ’t"r ol neans, a

| evel control c&n&ﬂgé{f% %%{%%oﬁg cuasserﬁctio orsfﬁ(gan%p¥%¥\g eg\'!trgm

nmenti oned belBW I'n an 'e 2 t ot al

aver age | evelsof L anspi 531 g o) Gl stoofré&?c& 20108 5r cAD. e ad) st ed

by the second Variabl e gain con -mean and a rence

bet ween the Qﬂﬂ?l&haﬁﬁﬁiﬁeﬁﬁﬁkée ﬁ@lf§L§3h§&6éfﬁﬁftﬁ§E YﬂrhaQE§tQ§hn
control neans. Furthernore, a difference of |evels between the code

channel s i s pieyious! Yh&ahob Al @dthivurdidLyEdn aghy $166MENIni & RoMuantity of
the second variable gain control means can be controlled in accordance with

{a'l evel cont rwihisé griadré rame thenptiesilst atéxmindhst that casecoadhevehg
setting circuit can be provided for setting a |level adjustnent in quantity
in each of theof¢e stonmmpuniddeigmi ntlvers raote meahsnary edobhléatesninaéd | evel
di fference between the code channels. Also, the |level difference between

t he code chanbledt tancoedyetengi gl uimepnidatheni 9a MiEh.réspect to

characteristic of a transm ssion data in the each code
considering the above, in the mobile terminal for

conducting the multi-code transmission, without
controlling the transmission power of code channels of
both the voice signal and data signal so as to make both
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
of the entire mobile communication system increase while
meeting bit 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



channel . BRI EF DESCRI PTI ON OF THE DRAWNGS This and ot her adifecAH Pggpur es
and advantages of the present invention will becone nore apparent upon-a
readi ng of the follow ng detail ed description and drawi ngs, in which: Fig .
*1 is a block diagram bl ock showi ng a-. arrangenent of a nobile term nal of
the first enbodi mrent = of the present invention; 2 6 AUG 200 19 Fig. 2 is
a flowhart show ng one exanple of procesgyng procedure of transm ssion
power control; Fig. 3 is a flowhart showi ng one exanpl e of processing
procedure of transm ssion power control; Fig. 4 is a block diagram show ng
an arrangenent of a nobile term nal of the second enbodi mrent of the present
invention; Fig. 5 1is a block diagram show ng an arrangenent of a nobile
termnal of the third enbodi nent of the present invention; Fig. 6 is a
bl ock di agram showi ng an arrangenent of a nobile termnal of the fourth
enbodi nent of CBRECpitF¥sent theveabiide; tEryindlis a bl ock di agram showi ng an
arrangenment of a conventional nobile term nal using COMA; Fig. 8 is a bl ock
di agr am showi ng8 §ER¥Fal PEr rag§éreEnthef casspr eadPRg c&RP@diet; 1M ghigh s a
bl ock diagran1ghomﬁg% an.arr ngenent that is considered_in case of

S

conduct i ng cofifPolVodfe: FAHERTs PN thBWERr tRoFIERA! B88e adHTRdES T il e

termnal in “QE%%e%Q%v%ug%%% %Ba%%g s?h%HEeE%a%%ntW%y the transmission

power control should be conducted for each code channel in
case of conducting the multi-code transmission was
explained. However, a kind of the signal to be transmitted
is not necessarily limited to the voice signal such as
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 is required to determine a bit
error 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.



DESCRI PTI ON OF THE EMBODI MENTS Next, preferable enbodi nents BfB tAQ@Wt
invention wll be explained by referring to the drawi ngs. The first
enbodi ment 2 6 AUG 200 Fig. 1 is a block diagram show ng an arrangenent
"of a nobile termnal of the first enbodi nent including a transm ssion power
control apparatus of the present invention. Here, the case wll be
expl ai ned, in which the nunber of code channels of a nufti-code is two.
Here, the two code channels are distinguished fromeach other by adding
letters A and B. Signal sources 4A and 4B for generating data streans of
code channels A and B, respectively, are connected to a nobile termnal 1.
Also, the nobile termnal 1 includes a receiver 12 connected to a reception
antenna 11, a transmitter 14 connected to a transm ssion antenna 13,
spreading circuits 15A and 15B for receiving data streans fromthe signa
sources 4A ahH @BPSFQ§6é8€i$§P§,aaﬁén@aWFQBgeoéaﬁnSéGM@&1ﬁ¥tﬁ%A and 16B
di sposed on out put. . sides of the spreading circuits 15A and 15B,
respect i vel ySPAPREANGppFy FRGCEMEBRACBY r 8cPPOR E8diEng SdifS prioc@s® such as
interl eave and encr¥gtt%o data streans_fromthe sL%naI sour ces 4A and 4B,

i t's "15A a™

the spreadi ng2¢Fret S4Ra - 188°8pPRAd dsPAg a SprdfdiNE T ftfe @ data
correspondlngakg %gcghkgzqhgggc?%%eghaggeEs %ggggg%%fgib%%§“§and signal s.

The spreading circuit e Spreading e code channel A,

and the spreadhRgnGbEiun! pbErUSRA10NByS RREAGNATALRARNO! Hdth Cfies Channel

B. Here, since a transm sSion signal nbdulated by QPSK 1s transmtted to a

Z 6 ~U G 200253At1aha%e SittatiiserﬁufiE:@H‘ tBeprabiilse 1kerdgmialctdl, the spreading
circuit 15A of the code channel out puts an i n-phase conmponent | A and an

orthogonal cerparReRks@dnoboke baserbandosi enah cvad YHadmly, the
spreading circuit 15B of the code channel B outputs an in-phase conponent
J B and an ort hgganabutompondet meBholist be bhas@ubandgsitgrealtrall=swnissdon
internal circuit arrangenment of the spreading circuits 15A and 15B is the
sane as the ppwernalonamodndenestchdf cble sprsaeéilngrciticis tmagwpai ned by
using Fig. 8. The variable gain circuit 16A adjusts |levels of the inphase
conponent | Ang#tiogh€ady MeSdosals idgmpeneRaddneds. tife WhdHsE FarRilwFghbty of t he
code channel A, and the variable gain circuit 16B adjusts | evels of the

i n- phase conPé&n&ATCLE tand ToRe thet RdGBRAI SCURFEn AR Rt WasE Hand
signal of the_ code channel B Funthennnrg, an,adggr 17 for conductiﬁg,
vector addit COHCHLtt He & Apidee CEGMPdheRPOYPAIINd 4% o A5 BRRRATEAC

signal of eagh ¢ode,chanieh 304 QUERYL! bR9 Baktlanr®I f to be usea,

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. Fig. 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 acliing one of letters A and B to a



conbi ned i n-phase conponent |, and an adder 18 for conduct2n6 Aﬂ&ﬁ(ﬂﬂnz
addi tion of the orthogonal conponents QA and B and outputting a result as
a conbi ned orthogonal conponent Q are provided on output sides of the
"variable gain circuits 16A and 16B. In c=her ; cords, the follow ngs are
established with =espect to the in-phase conponent | and the orthogonal
conponent Q output fromthe adders 17 28 AUXRf1 02 and 18, respectively:
| - TA+1IB (5 Q=QA+ B (6) Inthe nobile termnal 1 of this

enbodi ment, the spreading circuits 15A and 15B, the variable gain circuits
16A and 16B, and the adders 17 and 18 constitute a digital signal
processing circuit section 5 for conducting digital i signal processing.
The spreading circuits 15A and 15B generate signals by spreading the data
streanms fromthe signal sources 4A and 4B with spreadi ng codes, and out put
mul til evel disymal siihals Hegrddeshong dhatnsaait camnanesft thel oegeriae ed
signal s every nonent as base band signals. The variable gain circuits 16A
and 16B can BRIGhstdiiGSed 0F odber werdst fuldifnvidr CQuRgIRdErS)to far
exanpl e, and adj ust I%¥ | s by nukﬁ%p ing the nultilevel digital_ signals

|
that are out pt% fFHH A predi célﬁlrtc R {88 PR IRHECK at UBE to

correspondi ng to ale Ie adj.ust ment ' \j/ﬁlséﬁ, a al so put a result
d

out
t her eof as di d}et Al At Ues Ik Adder (f’utcp]lﬁcﬁé di gi tal val ues
t he in-phase i t t I onent, i ry
he 1 - Phase GATRAIANiqn I LIl SRRl PTROIENLL Qe AR X
converter 19 i LONGHIING eI 3Ol a1l YasiRldierd b0 AHBNA 00
signal is provided on an output side of the adders 17 and 18. The A

converter 19 LoMverd:s, tdiorddl RIRRR GRERONSN e &iftddting ZoPrAG 2002523

ort hogonal conponent Q of the base band signals that are digital signals,
respectivel y,arahdh 188 Mt SPrddit s oFMmMoreode aftthrie D¢ t Aogodas,
conponent Q of anal og signals, and the in-phase conponent | and the

ort hogonal camppentivelf, tdeselenadfogesi gl spreadinpuitciocal vodul st or 20.
An oscillation circuit 21 for generating a high frequency signal that is a
carrier signand sl tihnese esbrend mwdesddidifererd farain terchoeltiier orA29o a
applies orthogonal nodulation to the carrier signal by neans of QPSK based
on the in-phddte coPpbhbaitiqn fHrqHE dlidhdgenhdensiporithta CXTiee base band
signals fromthe D/A converter 19, and outputs a transm ssion signal. This

transni ssion sigial 13 Prputded ft%_tthte_a utllaérori% ]tlrff%tfb‘}ﬁ al VAR i Bl e gain
TN 22 a0l S, BB T, el SIS I RSO
a level adj usff?lotar% i%télaéqsafgéesd % %ia%i'laldtl'?é}d ir? an analog manner
by the signal adder (wave coupler) 122, and an output from
the signal adder 122 is 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,



constructed of an anplifier capable of varying a gain or arZﬁtAUlEhggﬂZ
capabl e of varying an anount of attenuation. Furthernore, in this nobile
terminal 1, a level control calculating circuit 23 is provided for
controlling a | evel adjustnent value at the variable gain circuits 16A, 16B
and 22. A TPCA sianal and a TPCB signal that are TPC signals for each code
cr~nnel are input to the |evel control caheulat~:~g clrc~it 23 fro~~ the
receiver 12, and 2 6 AUG 2 00 the level control calculating circuit 23
outputs control signals A, B and C for a |level adjustnment to the variable
gain circuits 16A, 16B and 22, respectively, based on these TPCA signal and
TPCB signal. Utinmately, there are differences of the nobile termnal 1
shown in Fig. 1 fromthe nobile termnal 121 shown in Fig. 9 in the points
that the nobile terminal 1 is constructed so_as_to conduct QPSK nodul ati on

of ter conbi nfAGPHEELVBARd YFYRAI ERBf TBothVeReTE6de SeRARRePEd FRER he

vari abl e gain circEit 16APand %68 or each code ch%nn | are provided in
the digital sTUHAR pr DREEEPR GIPEGMt LaGR: PBHSS SAHCFRG $4F SBCR GRe
circuit 22 fo&hgﬁﬁgﬂgigpggnQQ&pe he code channels in common is included in
t he high frequency analog circurt, and the level control cal culating
circuit 23 is p I f e o] aL.] he \vari.abl i srcuits
T 168 and 22 O R0ot nertSean. That e RRE TBRTrbn g TR e af e

control circupbgegXkst bAcAlioabexhanfBer aki 8BnahickBS WFbg & HeldTirdls
wi || be explained. The data streans of each code channel are input to the

spreadi ng cirgHblsa 1RAragd 45BnfreAntBeishorak sQURGesoit aRddBhiandmrfter
spreading is appl-?d, are con-:erted into base band signals of an in-phase
co: -~onenz andghepeofithageaak enapobrnt ciAbtuer asl evelplydjonstu@idd by
its: 2 6 AUG 2002 respect to these base band signals is conducted f or
‘every code channekiby ahpluanilabyeofjachrcuitsi fsoibAhandibdB ]l isvuphmseo
conponents are added to each other by the adder 17 and orthogonal
conponent s ar éhadvedinbleachiot parchytt hesddefor®, thed taansmighass
conponent | and an orthogonal conponent after conbi nation can be
obt ai ned. Si giBishoForREeSROPASpRhasENBoRPBRERt OfF &h¢ dMtlHdgseale .cafsbnent Q
are converted into anal o ,signals, respectively, by the D/A converter 19,
and thereaftefhakr @ FﬁﬁﬁglFo EREeNDREFEPEr 150POFhGEbFTeR Y SO Mieds £ PsK
nodul at ed hi gh. frequency signal .is obtained as a.transm ssion signal, and
this transni sEP8l SNghaf PESFrafsRPLRd" Ro Y RA AL BOBEAS dT B HHGGIT he
variable gain_cifcuit, .2 he itier T a i 2
receives a siS%gF gPhgaéﬂggg %'Cﬁéhﬁgﬁg¥;%ﬁlF%éC%D%ﬁﬁg'?ﬁ?ﬁ#ﬁ%ﬂégl

det erm nes whgh Ref ;@qf @E‘éﬁt hQ”mESM%tB,%saaHBOB B lR¥ele ftQrL Y code

channel, and transmts to e nobile term nal a TPCA signal and a TPCB

signal that apeopewen €anhetebrahfbal #itRrtaachumeds oFarniRl cdde accor dance
with a determnation result. In the nobile termnal 1, the receiver 12

recei ves thesenahfélsi,geakcapicTPORBesi gonsumphdonh®ecoarisvad BLA gl
and TPCB signal are sent to the level co:~trol calculating circuit 23. ,1le
| evel control thahcohati ng el neual 28rmidnalol Espkeiwdliyablte gaiavidea auits
-~A, 16~ and 22A based
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 zne trzrmsmission power is

complicated, and in the arranz=zment zhown in Fig. 9, there



2 6 AU G 2002 on the TPCA signal and the TPCB signal. Here, ZISBAU@ 2002of
the variable gain circuits 16A, 16B and 22 based on the TPCA signal and the
TPCB signal will be explained in detail. Hereupon, it is assumed that the
"power control signals (the TPCA signal and the TPCB signal) of each code
channel are for instructing one of the increase or decrease of transm ssion

power of the code channel, and are period%§ally transmtted fromthe base
station 2 (while being included in a pilot signal part of each transm ssion
slot, for exanple). Since, in the variable gain circuit 22 within the high
frequency analog circuit section, out of the three variable gain circuits,
a wi de dynam c range that exceeds 80 dB can be obtained, it is preferable
to control a total average and |arge conmon variation of the two code
channel s by this variable gain circuit 22. On the contrary, since the

i ndi vi dual vat$ abl®o gai tagkrthat stibA cordt16B fornvherabilenahanndl.s are
arranged inside of the digital signal processing circuit 5, respectively,
and since a dynamic range of afUMMARY :0®UTHROINBENEAONe obt ai ned due to the
restriction of a word length of the DDA converter 19, it is preferable to
linmt the vari abt® Qaieckivewt sthsprarpnbprenhionsésibp pepvidg a -evel
di fference between the code channels. Accordi ng- a control process shown
in Fig. 2 is pertUPhEsion  DOYeF sCaRtifl diethed apasdRParabug KOrG 2002 B
and C are gains_in a.dB unit of the variable in,cLrcuits 16A, 16B and 22,
fespectively. CapaBo BT HEERPRL SR Rt e TP E A | BB o Pd R - SR aeTPeA =
UP: Inorease {Lansfission PPy OlaR £OMEENENOEkAPYs8alB GRaTPOA = DO

Decrease transm SSion powe
electric power consumption more and is capable of

conducting optimum power control.

The objective of the present invention is to provide 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.

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



channel A by 1 dB 03 TPCB = UP: Increase transm ssion power oz @ &LL%ZOUZ
channel B by 1 dB TPCB = DOAN. Decrease transm ssion power of a code
channel B by 1 dB First, at STEP 51, the neaning of the TPCA signal and the
" TPCB signal is analyzed, and the process branches off in accordance wth
the condition. In case of TPCA = UP and TPCB = UP, at STEP 52, a control
signal Cis output so as to increase a gaign C of the variable gain circuit
22 by 1 dB, and the process ends. Simlarly, in case of TPCA = DOMN and
TPCB = DOMN, at STEP 53, the control signal Cis output so as to decrease
the gain C of the variable gain circuit 22 by 1 dB, and the process ends.
Utimtely) when both the TPCA signal and TPCB signal are UP or DOWN, the
transm ssion 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 N9 épffeﬂh’@nﬁyc&lﬂ’@ﬁalare etempGnego bgesh@nt 1fe cPPAB sl gnal i s
UP and the other i.s DOMN, if the variable gain circuits 16A and 16B are
within a confréPatafgem {the é’&?ter":olstF"§1(*':’6n6&(":’1hed‘Sbﬁ1 Biseg Stfdhotendt f t he
variable gain gircuits A 3Tsd ]f?B are out of t he control range t he
control is cofd§cteF oé@t Wi thleh a7 &r | 35‘Ide SgENRLS FARC DB | n ot her
words, in cas of TPCA = UP_and.T st it is determned

whet her a gaiheRISHE A IO A é’edg’ noc? E@ lhlfélA TEANGRGE AR AT MAX)

(STEP 54), apd 'cfhange “}h@?hr@?& TR yah U ugk'%ﬁ Ris 0%%%5 ﬂm‘éxee% $hdo> to

STEP 56, and i f IS not e maxl num vaI after ncr eased

by 1 dB at SE%%E@@%lHHBﬁ&99§§§ﬂﬁp¥ﬁsat%o%E%BnﬁﬁlﬂNnggﬂa odmfmdi? to

determ ned whether a gain B of the variable gain circuit 16B 1s a mninmm
‘value (MN), ath idodd chanhr®at, @1 R1ROTURA altia, Afdrelg et heswal B 1 s
decreased by 1 dB at STEP 57, ‘t he process ends, and if is the m ninmum
val ue, after ttﬂaﬁlsgﬁjsﬂn@rpfsﬂdiﬁl\éal’dfalth% gide @I’i’a@iﬂetlsZZ:drﬁ s dEpsetedy 1
dB at STEP 58, the process ends. Simlarly, in case of TPCA = DO and TPCB
= UP, first, oy the deteqr mied wsdtingr at levgdi B tife thiggly direabienaai n
circuit 16B is a maxi mum value (MAX) (STEP 59), and if it is the maxi num
val ue, the prdoessl diamsttd yififiegenos STEReFELsarplwedan tihe mmde he maxi num
value, after the gain Bis increased by 1 dB at STEP 60, the process noves

to STEP 61. mhagrERsgran tbg adjarsded h¥d theesHear ﬂfeagiej%mnﬁ keveels 2 6 AU

G 2002 vari abl e aln circuit. 16A is a m ni num val ue —and if it is not

the mini num Wi dde Fass Rapd Ghignad s §VEEar 2581 PR G‘dlB (RO SFERErag e

process ends, if it is the m ni.mum.val ue, after ai n, COJc th

vari abl e gai r}eé’ FIGanS qAMEIYe S8R 99 PYE 0TS ML FHERE ends.
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 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



In accordance with a node of the design of the nobile cormu?' Eati[zg Zﬁ@em
by nmeans of the CDVA, with respect to the transm ssion powe fA

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 dB (DOMW), for exanple, but also not to change the

transm ssion power (NOP). In this case, onpe of the power control signals
(the TPCA signal and the TPCB signal) for every code channel is not for
changing a transm ssion |level. Even in such a case, basically, the variable
gain circuits 16A and 16B deal with the control, and if the variable gain
circuits 16A and 16B cannot deal with the control due to a relation of the
control range, the control is conducted together with the variabl e gain
circuit 22. Fig. 3 is a flowhart showing a control process in case that
power contrologi gadfsfpraovi varinbde vatnroentovads meehsasmoduledse dfor
transm ssi on po~~;er (UP), decrease of the transm ssion power (DOAW) and no
charge of themodplatipg-boged op eRaPEHPYEi BROBoREAY REFART .Fianst, it is
determ ned whet her at | east one_of the TPCA signal and the TPCB signal is
NOP ( STEP 70) OUERALFENHofhRipnEFEadrRCVoP LERPL | pPBLe §8FRE IS ¥iE 18d tehe
abovenenti oned Erocesgi ng shown hg Fig.. 2.1S conduct gd &as i.lJustrated as
A). If at | eaSBtBnE°PSTROPTCPRE ARANFAGUDF 1P HeATPEXSSI §hals iy TPCB

signal is the d.. t he process branches off in accordance with
the conditi on%%&ﬁ%’}{é?) ?lggg%'result of the branching off of the process in

accordance withsth ondit LAR .k ARC f :Q()Qg RCR = at
STEP 72, it is %t glrl%’l Eggh\%ﬂgts !éant ﬁéﬁagi %F{iﬁ%{l? e vg;%?atlﬁescggirn% cuit A
is a mnimumyghieceddnbll b theNBtebBRt MiAL UM WAl Ugt afd @sdla paiyn A is
decreased by 1 dB at STEP 73, the process ends, and if it is the m ni'num
‘val ue, since ppergahB18 ithaoh @eahsAseteDEBLt B@ﬁdtilﬂigs,anatou&ﬁ%h%gr{ﬂe

gain B of the variable gain circuit Bis increased by 1 dB an e gain C
of the vari abFeogatheCiseevnti Carsabdeer gasadcbytiodBciaathias tao whad eytHdre
gain of the code channel A is decreased by 1 dB and the gain of the code
channel B renmatasies suchsasSanbhael gytathopase ofroTVRGAd= WBRsand ifPGB = NOP,
at STEP 75, It is determ ned whether the gain A is a maxi numval ue, - and
if It is not pPRefaERPAGMtRAtueachi pér thaesgaPAIANGs ChFEUddSe@ISY cRWUB Gft
STEP 76, the Erocess ends, and if it ~ 6 AU ~ 2f1 0~ is the maximm val ue,
at STEP 77, thBeghirsB vardebleagednpyontanlangarfe ags Aicncsaddiedsed by
1 dB. In case_of TPCA = NOP and TPCB = DOWN, .at STEP 78, it _is determ ned
whet her the g9itfAiBalssionahi RERFESPLRY GHECPET Ferdindr AR diitihi%al ue,
after the gain B i@ decr.egﬁed by 1 dB atlSTgP 79, trée prto%ecz:sébdends, and if
it is the m nPREMValGE 28 CsPE nsﬁ?nftﬁ(é gIgl AR I’lg CHEreass y ¢ @B and
the 9, gain Chi@hdﬁﬁéﬁﬁﬁﬁgybﬁnélgg' A-8Qitin case of TPCA = NOP

In the transmission power adjusting apparatus of the
present invention, it is general 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 gain control means based on a
control signal from the other station, for example. As the
control means, a level control calculating bircuit is used,

for example, which will be mentioned below in an



and TPCB = UP, at STEP 81, it is determ ned whether the gai g @ AyQZ‘szrmm
value, and if it is not the maxi numvalue, after the gain B is increased by
1 dB at STEP 82, the process ends, and if it is the maxi mum val ue, at STEP
83, the gain Ais decreased by 1 dB and the gain Cis increased by 1 dB. In
case of TPCA = NOP and TPCB = NOP, the process ends as it is w thout doing
anything. In addition) the process of thestransm ssion power adjustnent in
the nobile terminal 1 is not necessarily limted to that showmn in Fig. 2
(or Fig. 3). It is possible to adjust a total average transm ssion | evel of
the code channels A and B by the variable gain circuit 22 and to adjust a

| evel difference between the code channels A and B by the variable gain
circuits 16A and 16B. Different fromthe conventional nobile term nal shown
in Fig. 9, inthe nobile te-urinal ~~f the first enbodi nent as expl ai ned
above, sinceehhedinabder &n thiésFaseorvefreenr} avgZrggAUtere020s> t he

nmodul ator, and the variable gain circuit disposed in the high frequency
anal og circuFFaBERLFEACTsSHAR2LF eQpecklts vebye ¢ha NAtFeadd bf adduseid
scale and el ectrjc power _consunpti on can be suppressed. Also, the

i ndi vi dual vBYi 4Bfe @SPHch?Eﬁggée1@%&%dﬂ°ﬂﬁﬁpfo?eéaéh @8deachannel are

provided within_the digital signal processing circujt section 5 and

t hereby, it $§E68§§P8Fe°%okgg?gﬁaP%E%?e%i??%r%ﬂ%e Bb?ﬂﬁ@ St f8RcB&e channel s
during the nulti-code tr Lssion. _Th econd embodi nent Al t hough t he
nunber N of |ERAUE5aa B SREl bI L e i T TheoRnBy B oRERP LoREA™PI st

embodi ment, Fi g, -4L8hpusean,ayt APYE of Ll gt Lnaheb Joaecase that
t he nunber of tﬁg coge cﬁén%e?s ?s €$§%4~ 3??G§£%s ﬁngégg tgsnfﬁgF is
CO””ePted_tocﬂhﬁhgm§|i§OBE66§oﬂ§1y_ééQ,a@ﬁd“%ﬁf%'6518§e§rhaﬂg%@%@h%1i%@Ch
of which is froma spreading circuit to a variable gain cirCuit on a
idigital sideguaheipfoviEdetei Bedoigianl alsignghinr e6assbngmeaheUidansesd i on
5. In other words, the digital signal processing circuit section 5 includes
M spreadi ng ebheiblideliSAn- atbbraadc! wath abl eegalinconkewilt $igopAl- fioM and
i n-phase signals A - IMfromeach of the variable gain circuits [ ~A - 16M
are added totbachtoehlestanian.alldethld amsle anai hevbaseegitgngl chincmiit
generated, and simlarly, ortr~gonal signals QA - QM fromeach of the

vari abl e gai gap~becpriovéided: fer sefibBinganeladdédagddustpeqtAdnGarapda tp
each other in an adder 18 and an in-phase signal Qis_generated. A |evel

control cal ctiPafPRE Ofr &BFt L23AtCHABLRPES cORLR oF OB TPheMEAMSabIAs Sgaiot

circuits 16A - 16M. an 2. An_arrangenent on an output side of the adders
A PR - L M 2 S R S A At

mobi | e terniﬂigoﬁ’thgelgggﬁldSQQEEQLCga%QQ&QELnghe code channels can

be determined using information with respect to

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 detailled description and drawings, in
which:

Fig. 1 is a block diagram showing ar arrangement of a
mobile terminal of the first ercodimer - of tThe present

invention;



acircuit 23A determnes a | evel adjustnent in quantity in tgqiéﬁlhgﬁkﬁﬂb
gain circuits 16A - 16M and 22 based on a TPC signal for eac I
.transmtted fromthe base station 2. Particularly, for exanple, an average
transm ssion signal |evel of each code channel can bF adjusted by the
variable gain circuit 22, and a |l evel difference between the code channels
can be adjusted by the variable gain circupts 16A - 16M Even though the
nunber of the code channels which are used by the nobile termnal is equal
to or nore than three, it can be understood that if an arrangenent wthin
the digital signal processing circuit section 5 in the nobile term nal of
the first enbodinent is nodified, the arrangenent is applicable. Therefore,
even though the nunber of the code channels that are used increases, it is
possible to suppigss2t9e ingﬁease of a circuit scale and electric power
consunption. The fhi fd &nBodi-RERRATT 2SBOWRiNEG one2eBamphecase prbcesisigg
plurality of nelks.in a single nobile termnal, reception |evels
necessary forﬁg€§?§gggd§£CEE%%%TlﬁﬁQ%ps?ﬂ%erc?ﬁErBéée station are
determ ned by ap;grrer;gcoLr i thod,.a spreading ratio G and a
required standa?ﬁgbf9aﬁgeér§$5$§?%g?w£#%ﬁﬂ?% Pout*3bPser f pyPeessing
connunicationpgggeggggtogotgaggﬁiggﬁgnc$ igg%%gg&éfor exanple) in the
er

respecti ve code channel s. However, a di ence en these reception

| evel s is consigegedst ogbg @ig@ﬁtdf&ggﬁﬁwg$FJb§%§£8rnggﬁgéﬁgﬁhdering t hat
nmobr T & a

t hese code channels are transmtted Tromthe sa PF &l t hough
transmi ssi on mobelei teehinhasot otk sodn®! R hbhp gef AL rggggtrange,
it is considered that a difference of required transm ssion power between

t he code chanie¥enisospecifically determ ned in accordance with a
difference of transm ssion nethods and so forth. Accordingly, if the kind
:of the signal SO ces UA andlddk atagrraierstioearthd nah herr@bgéreher gEngl of
the first enbodinent, it is considered that a required transm ssion |-evel

di fference betQlkle t hereirrl cofinthe sthird prtiddveehy oft ehai pedseAtnmobil e
termnal 7 shown in Fig. 5 is constructed so that a | evel setting circuit
24 is provi ded¥Or R criminating the kind of signals of the signal sources
~A and 4B) calgyjatig .a level difference between the code channels A and B
and conducting the sttt fy BFeck ARIING Finhan Areangenenh efrauit s

16A and 16B, .inst Vi di t | evel control calculating circuit 23
in the nobil é‘l'c{%lr%@ ﬂta%“lﬁ{so%m%f iq%“i::}:’é%“rﬁ‘ IemeDé)‘ijé‘i‘%ﬂ*r WRE | Be pEeSeREENCE i S

set in the varjahlg gy n circuits 16A and 16B by the level setting circuit
24 that is uniquely included in the nobile termnal 7, power control can be

realized by comtirepl |4 N the MU &l j JJiGuj t ' r. wer
control signal (logr)1e of a TPCA si éﬁr}ffgrgﬂ*d%ggﬁﬁég sﬁ%ﬁaﬁar{#r%??grg efred to
as a TPC si gmainveiarigimaf ey fa Qﬂ“éxtnﬂ@xah.a%%isntgatdlﬂ/gsz Al'so, if an

arrangenent is adopted, in which a relative |ével between the code channels

is previously @dlgculgatied dasedko@iagriam calo®ind) £ deie %0l raexcﬁérf@er\ﬁ@ﬁ{‘Od, a
spreading ratio, a required error rate and so forth, and the calcul ated
|l evel is stoodda wpareRONINReddcilty Menory) and is read fromthe |eve
;setting circuit 24, it is not necessary to conduct a calculation, and it is
possi bl e to si fpGi-fyY dsciar bliocknddagzan sbomdadge anelaattanigemennerthat is
consunption. The fourth enbodi nent

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



In each of the above-described enbodinents, if the nunber czstberSo@B{]%
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 nodulator, are provided ':7~tt1111 the digital signal 2 fi AU G 2D02
3G processing circuit 5. However, since code channels, which is an object
to originally, it should be appropriate gagin circuits in all. If

consi dering dynam ¢ range cannot be provided in circuits disposed within
the digital the nunmber of the be controlled. is M to provide Mvariable
that an enough the variable gain signal processing circuit section, the
variable gain circuit wwthin the high a frequency circuit section is
essential. Accordingly, an arrangenent can be considered, in which the
variable gain circuit for specific one code channel is omtted in the

di gital signal Farocdssing dilrek tdiseptamoshdwigg Gn sarrdl gekedt agf am

showi ng an arrangenent in case , of M= 2, in which a variable gain circuit
for specific ok lodemhidielof shefived. emiiciindit einelnidiayg 8 is
constructed so that the variable gain circuit 16A on a side of the code
channel A i n ¥R ST 9ICT AN HalCoOP gRIwRARRTF 1S 10F sthenpyegentnd base
band signals of an in-phase conponent and an orthogonal conponent fromthe

spreading ci AN G YRR o T 1 ddt8 PSRt it Ghe>@RptetRed7 dhgwhgch the
Var | abl e gay RATERTS e TS Hhoda Torh RSt hl tuhd SHLs Shgnal
e oo, S g Rl 6 Pl SRR e AMRSEa0) LEFORE, |
when a level Ay Btd@ U ana B.
Signal sources 4A and 4B for dgenerating data streams of
code channels A and B, respectively, are connected to a
mobile terminal 1. Also, the mobile terminal 1 includes a
receiver 12 connected to a reception antenna 11, a
transmitter 14 connected to a transmission antenna 13,
spreading 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



2 6 AU G 2'002 3r for every code channel is given, a |evel jg nt |n
quantity at each variable gain circuit is specifically det aﬂdge ase
of adjusting a level of only the code channel A, for exanple, the IeveI can
" be adjusted by an anount corresponding to the adjustnent in quantity by
means of the variable gain circuit 22, and the | evel can be adjusted by an
anount corresponding to that in which a stgn of the adjustnent in quantity
is reversed, by neans of the variable gain circuit 16B of the code channel
B. In case of adjusting a |level of only the code channel B, the |evel can
be adjusted based on the adjustnment in quantity by the variable gain
circuit 16B. Further, in case of adjusting |evels of both the code
channel's, the levels can be adjusted by an adjustnent in quantity, which is
generated by conbining the adjustnment in quantity in the case of adjusting
only the codePefanhERtRORNY ?ﬁ%maﬂ?%sW%ﬁ#&elhaﬁﬁhh@ity i Rhenhereggdion

adj usting only the code channel nmeans_of each of the variable gain
circuits 16B %ﬁﬂc%%t The ﬁfe?%?aﬁ?%eeﬁ%ﬁﬁﬁ%%n%soﬁFpPF% 6Pe§§ﬁ?hpﬁ@ent|on

wer e expl ai ned abov invention i ed to the

h
above- nentlon%ﬂmgﬂﬁgﬁF:gﬁegnélﬁgtﬁ egsgé%eﬁom?%ﬂﬁﬁte %nﬁhgl%aﬁﬁe
transm ssi on BOVE' & 8 510| 1ﬁll%PP¥b ﬁgrsp¥%adln thnggl§ ESRU§ 5002

comuni catl cn syst O ,vas = C al ne wever e pr

i nvention is @RQ'&S@Q'ShéBP@lCE“@h§¥§£§n%9tQﬁrgﬁggg LB& BBEhEeIB and an

communi cati on system an or exa to a temin a term nal

assuned not tg.pRY on§§ éHﬁBoﬁeﬁYSéﬁnbftP@éebh§eab&haekgﬁﬁahocﬂhsopo%n
systen1and SO ?ort I's used, instead of a wire tele-conmuni cation

network, in CQﬂﬁéfﬁah.l aslrau!i_el greanguntfat bPNtREt WpEKalAngn careaiayviing
smal | populatlon density and in developing 7 countries. Also, with regard

o the kind ohn@hesspieadhspeaheuassyséemteétnas adtahpsmead @ tthe D rect
‘Sequence (DS), and frequency hopping (FH) and chirp spreadi ng, for exanple,
can be used. Bprehdingreireuih eegglained bHheuabddgl Eigon8net hod in the

nodul ator, it is not limted to orthogonal nodul ati on by neans of QPSK, and
a nodul ati on nefwdvaritabbes gdyn shifeuidPSIGA BREKg s f fevyehsi af bhasénshift
keying), and BPSK (bi nary phase shift keying) can_be adopted. -

expl ai ned aboPBasehEOpPEERt Fﬁvéﬁﬂl5hee?¥€%9§°ﬁﬁla89ﬁﬁP§@§tt@&t°€Véﬁq n
case of u5|ng a pluralltg of _code channel s and c guctlng %he tran n155|on
power control PREP BgBfyS QﬁélcﬁgnﬁgF €8 ﬁc%hBHP§ e GRF & FeV6§Fﬁ'éf¥CU|t

for adj ust | evel ditf h ded, ,whi ch
19" to be di Sp8Rs PREURoToR GHSRES CPTELE: Spafn Fb-Phdpsl eRffERipe °

suppress the &BCERﬁSQthOQtBBBSHhE 86@b&nand SkEB%rkﬁepBQE% SAR IR0

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
signal of each code channel and outputting a result as a
combined in-phase component I, and an adder 18 for
conducting vector addition of the orthogonal components QA
and 9B and cutputting a result as a combined orthogonal
component Q are provided on output sides of the variable
gain circuits 16A and 16B. In c-her words, the followings
are established with respect tc the i1n-phase component I

and the orthogcnal ccmponent Q -utpuz from the adders 17



2 6 AU G 2002 39 Wat is claimed is: 1 A method of adjusting BrM&MZn
power in a CDVA terminal for code division nultiple access conmuni cati on

wi t'h spread spectrum systemand transmitting information using a plurality
of code channels, said nethod conprising steps of generating base band
signals by spreading data every i code channel; adjusting |evels of said
base band signals every code channel; addi-ng sai d adj usted base band
signals over said plurality of code channels; nodul ati ng based on a signal
after addition to generate a high frequency signal; adjusting a | evel of
said high frequency signal; and sending said adjusted high frequency signal
to the other station. 2 A nethod of adjusting transm ssion power in a CDVA
term nal according to claiml1l, wherein an adjustnent in quantity of |evels
of said base band signals every code channel and an adjustnent in quantity
of a level of2nghild hingsHaddieddy si gnal are determ ned based on a contro
signal fromsaid other station. 3 A nethod of adjusting-transm ssion power
in a COMA ternifaF d&cdrdPng to cladM)?2, wherein levels of said base 2 6
AU G 2002 band ﬁign%%a are not chanqﬁd and only a level of said high
frequency signal® i's dngBd when sai% control signal is for increasing or

decr east 19, 0o NSl bt SRR B S S oL, se1C co%e
P aneg 0 SR WSS LAk P 190 AU B 1 £15A1 01 o 2RLYL L O
) 16A and 16B, and the adders 17 and 18 constitute a digital
signal processing circuit section 5 for conducting digital
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 wvalue
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 wvalues.
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 value into an analog signal is
provided on an output side of the adders 17 and 18. The

D/A converter 19 converts the i1n-phease component I and the



a step of adjusting an total average |evel of transnission;g%ggﬂh f said
code channels and said step of adjusting |evels of said ba b Ekfﬂ S
every code channel conprises a step of adjusting a difference of |evels
bet ween said code channels. 5 A nethod of adjusting transm ssion power in a
CDVA term nal according to claim1, further conprising a step of
determning a | evel difference of said bage band signals between the code
channel s in accordance with characteristic of a data to be transmtted to
each code channel, and wherein a |level for each code channel is adjusted in
accordance with said determned |evel dif f erence . 6 A nethod of

adj usting transm ssion power in a COVA term nal according to claim1l or 2,
wherein an adjustnent of |levels said base band signals is not conducted for

specific one code channel. 7 A nethod _of adjusting transm ss=on power in a
COMA 2 b at8r3h9§8?a;~f°W8PH?H£IQa@EoFB?nbaFS EREANSL INRH S dihfts A% COVA

termnal is a nnbilg statign in a nmobile connugiﬁagion system and said
a c

] ' |
ot her stationdﬁgéﬁa §é9§F_FPpﬁeFRe§ ?H?ﬁ%bi?g Hf@aPPOﬁQ§ﬁﬁ%ﬁﬁ 8 A
o O ) 4Bl B2 LT RIHEL N R 2o CRMANERR LN REY 09 10

claim1l1, wherern-said spread spectr emr1s direct “sequence §§sten1 9 An

apparatus for.a hﬁighngnhrQﬂ%”&ﬁSEHngoﬁgﬁﬁbﬂeﬁt an%?&%kﬂ%hﬂﬁﬂi<ﬁﬂ£§

di vision mul tiple access conmunication wth spread spectrum syst an

transm tting LBhPLMBLIOD WS REGcBePhHARLY! ¥ighatedarehanpeitS t£QPrising: a
plurality of spreading neans di sposed for each code channel, said spreading

nmeans for spreadunatdat 20.a2pl vealitt¥t0bnf tisbuvar Rablrergayjenaaertiiyd dreans
di sposed for said each code channel, said first variable gain control neans

for adj usti nghliehelfseafuenutypytignagnahatf iemsandripreadignglneans: adder for
addi ng outputs fromeach of said first variable gain control neans;
,modul at or for contelcxieidngobadedmodudatout pat andmtiei coddd@toramd out putti ng
‘a high frequency signal; and second variable gain control near ~ for
adj usting a | eppliefs oaitéhogioghlfi meduéatyos~tenghe 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 signal. This
transmission signal is input to the transmitter 14 through
a variable gain circuit 22, and thereby, the transmission
signal 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 circiit 23 from the receiver 12, and



10 An apparatus for adyast~ng tr~~sm sslon po~;~er sn G 2002 42
CDMA terninal according to claim9, further conprising tra?%% ABG 2802
sendi ng an out put signal fromsaid second variable gain control means to
the other station. 11 An apparatus for adjusting transn ssion power in a
CDMVA term nal according to claim9, further conprising control neans for
determning a |l evel adjustnent in _ quantity in each of said first variable
gain control nmeans A and said second variable gain control nmeans based on a
control signal fromsaid other station. 12 An apparatus for adjusting
transm ssion power in a CDVA term nal according to claim11l, wherein a
total average |evel of transm ssion signals of said code channels is
adj usted by said second variable gain control neans, and a difference of
| evel s betmegge g de channel s i s ad usted by said first variable galn

1

control nean K& aﬁﬁ&F&P&scF&Fuéa ﬁgﬁlﬁQrFF&ﬁsﬁ?sﬁqﬁﬁﬁ&ﬁmﬁoqﬁF CDVA

t I di I 9,. furth tt t

for setting S PBURE &uj CorMonE (R=qlaner ey PAOESREBE. Bos o0 orf S BA 1 ed

channel s andggqgtrg&cgﬁQgsl%%r qggnghﬁyzg % ge%glg% a%cgptrqi S|gnal sai d
i'frer

first variablFé gain control néans | evel nce between 4 d Code
determ ni ng gyl.ewelp %g% t | e gain control neans based
fromsaid otheFEEtaE?%%%% 1 agg 29?g0§§§§%?4 An apparatus for adjusting

transm ssion p@Mﬁ&Ma&e@yCDNBe&%r%k@ah19@896€b@§ b ¢hdl Mob3;1 e slih @i d
required level difference is determined using information wWith respect to

characteri st 1_gn@wna ifnf 3Ny ssiredmddha mBbsaked tedeh neade ahayifin &P An
apparatus for adjusting transm ssion power in a

Fig. 9 in the points that the mobile terminal 1 is
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 gain‘circuit 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 43
and 4B, and after spreading is appl-=d, are converted into
base band signals of an in-phase corponent and zn

orthogonal component. After a level =zdjusztment -ith
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control neans is not disposed in specific one code channel. 16 Al

_for adjusting transm ssion power in a CDVA termnal according to claim9,
wherein each of said spreading circuits and each of said (first variable
gain control neans are disposed in a digital signal processing circuit
section, and said second variable gain coabrol neans is constructed as a
hi gh frequency analog circuit. 17 An apparatus for adjusting transm ssion
power in a CDVA term nal according to claim9, wherein said CDVA term nal
is a nobile station in a nobile communi cati on system and said ot her
station is a base station in said nobile comunication system 18 An
apparatus for adjusting transm ssion power in a CDVA term nal according to
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signal fromsaid second variable gain control neans to the base station the
pther st ati oncompdnent 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 receives a signal of each code

channel from the mobile 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 calctlating circuit 23

controls the variable gain circuits 12ZA, 16B and 22A based
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means, and a difference of |evels between the code channels is
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the increase or decrease of transmission power of the code
channel, and are periodically transmitted from the base
station 2 (while being included in a pilot signal part of
each transmission slot, for example).

Since, 1n 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 is 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 _evel difference
between the code channels. Acczrdingl-s, a control process

shown in Fig. 2 1s performed. .. this figure, variables A,

according to

in

according to
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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 variable gain circuit 22 by 1 4B, 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 wvariable 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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and the TPCB signal is UP and the other is DOWN, if the
variable gain circuits 16A and 16B are within a control
range, the control is conducted 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 = DOWN, first, it is determined whether a gain A of

: the variable gain circuit 16A is a maximum value (MAX)
(STEP 54), and if it is the maximum wvalue, 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 wvariable 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 variable 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 51, 1t is determined whether the gain A of the
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variable gain circuit 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 wvariable gain
circuit 22 is 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 dB (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 if the variable gain circuits 16A and 16B cannot deal
with the control due to a relation of the control range,
the control is 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 charge of the

8
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transmission power {(NOP).

FPirst, it is determined whether at least one of the TPCA
signal and the TPCB signal is NOP (STEP 70}, and if both
signals are not NOP, processing same as the above-
mentioned processing shown in Fig. 2 is conducted (as
illustrated as A). If at least one is NOP, the meaning of
the TPCA signal and the TPCB signal is then analyzed, and
the process branches off in accordance with the condition
(STEP 71).

As a result of the branching off of the process in
accordance with the condition, in case of TPCA = DOWN and
TPCB = NOP, at STEP 72, it is determined whether the gain
A of the variable gain circuit A is a minimum value, and
if it is not the minimum value, after the gain A is
decreased by 1 dB at STEP 73, the process ends, and if it
is the minimum value, since the gain A is not decreased
more than this, at STEP 74, the gain B of the wvariable
gain circuit B is increased by 1 dB and the gain C of the
variable gain circuit C is decreased by 1 4B, 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.
Similarly, in case of TPCA = UP and TPCB = NOP, at STEP 75,
1t is determined whether the gain A is a maximum value,

and if 1t 1s not the maximum value, =fter the gain A is

increased by 1 dB at STEP 76, the pr-cess ends, and if it

s4 1098 ()-s
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is 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 is decreased by 1 dB
at STEP 79, the process ends, and if it is the minimum
value, at STEP 80, the gain A is increased by 1 dB and the
gain C is 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,
the process ends as it is without doing anything.

In addition, the process of the transmission power
adjustment in the mobile terminal 1 is not necessarily
limited to that shown in Fig. 2 (or PFig. 3). It is
possible to adjust a total average transmission level of
the code channels A and B by the variable gain circuit 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 numtzr of the D/A converter,
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the modulator, and the variable gain circuit disposed in
the high frequency analog circuit ssction 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
,arrangement 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 variable gain circuits 12A - 16M are added to
each other in an adder 17 and an in-zhase signal I 1is

- generated, and similarly, crth-gonal signals QA - OM from

each of the wvariable gain civc:its 172 - 1€ are added to
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each other in an adder 18 and an in-phase signal Q is
generated. A level control calculating circuit 23A
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

i 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 circuits 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 if 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 s2A and 4B, calculating a level difference between

the code channels A and B and conducting the setting of
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the variable gain circuits 16A and 16B, instead of
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 circuit 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 bit 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 circuit 24, it is not
necessary to conduct a calculation, and it is possible to
simplify a circuit 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 wvariable gain
circuits, and one variable gain circuit on an output side

of a modulator, are provided withain the digital signal
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code channels, which is an object to be controlled, is M,
originally, it should be appropriate to provide M wvariable
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 circuit within the high
freguency circuit section is essential. Accordingly, an
arrangement can be considered, in which the variable gain
circuit for specific one code channel is omitted in the
digital signal processing circuit section.
Fig. 6 is a block diagram showing an arrangement in case
of M = 2, in which a variable gain circuit for specific
one code channel is removed. This mobile terminal 8 is
constructed so that the variable gain circuit 16A on a
side of the code channel A in the mobile terminal 1 shown
in Fig. 1 is 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 variable gain circuits 16B and 22 based on
a TPCA signal and a TPCB signal.
In the case of this mobile terminal 8, since the number

of the code channeils coincides with the total number of

the variable gain circuits, when a level adjustment value
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for every code channel is given, a level adjustment 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
sign of the adjustment in quantity is reversed, by means
of the variable 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 quantity, which is
generated by combining the adjustment in quantity in the
case of adjusting only the code channel A and the
adjustment 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 embodiments of the present invention were
explained above. However, the present invention is not
limited to the above-mentioned embodiments.

In the above-mentioned =2mbodiments, the transmission
power control at t..e¢ mob.le terminal in the mobile

communication systsn was zxplained. 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
countries. Also, with regard to the kind of the spread
spectrum system, it is not limited to the Direct Sequence
(DS), and frequency hopping (FH) and chirp spreading, for
example, can be used. Furthermore, with regard to the
modulation method inlthe modulator, it is not limited to
orthogonal modulation by means of QPSK, and a modulation
method such as 7 /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.
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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 sald 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
quantity 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 is changed when said control signal is
for increasing or decreasing the levels by a constant in
quantity 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 comprises
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.

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 mearz for adjusting a level
of said high frequency signal.

10 An apparatus for adZustong trznsmission power 1n a
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CDMA 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
gquantity 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 said second variable gain control
means, and a difference of levels between the code
channels is adjusted by said first variable gain control
means.

13 An apparatus for adjusting transmission power in a
CDMA terminal according to claim 9, further comprising;

level setting circuilt 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
gquantity 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 said second variable gain control
means is constructed as a high frequency 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
CDMA terminal according to claim 9, wherein said spread
spectrum system is direc: sequence system.

19 An apparatus for acdristing trarnsmission power in a

mohile station for code Z:vision 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, said 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;

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

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

transmitter for sending an output signal from said
second varilable 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 said 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 variable 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 said 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 transmission data in said
each code channel.

23 An apparatus for adjusting transmission power in a
CDMA terminal according to claim 19, wherein said 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 19, wherein each of said

spreading circuits and each of said f£irst variable gain



" #$UR' ()*+,-./0123456789: ; 2002
<=>?@A\BCDEFGHI JKLMNOPQRSTUWKYZ[\ ]~ " abcdef ghi j kl mopqgr st U\Z/vg&ﬁlrj{i

46

control means are disposed in a digital signal processing
circuit section, and said second variable gain control

means 1s constructed as a high freguency analog circuit.



