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BACKGROUND OF THE I NVENTION 5 FIELD OF THE | NVENTI ON The present invention
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A conventi onal INANSMDSSTED R 3

system is a met hod |n whi ch secondar modul ation for spreadlng a nodul at ed
I nformati on data signal S QMMUDNIGATIO g speed rate is performed so
that a plurality of communi cators can 20 connunlcate each other by using a
common frequency band and each conmunicator is identified based on the
spread code. Theref or e BAOK&GROIENPBIOFI THEIN&IEMSAIYNa recei ved w de- band

I nput signal nust be converted to a narrow band signal through inverse
spréhd process before perform ng conventional denodul ation process. In the
25 inverse spread process | ation of a received
signal wth a spread codegﬁeqp?é%Fsync E%ﬁﬁzgipﬁﬁ h the spread code phase
of the recelved signal is detected. In the DS-CDVA transm ssion system

since all conmuni cators frequen band, the capacity for
The. “subscri bUTE. TEeHBPbrIBRINn . SFRISE He § Al RisHen PR Soconi
si gnal 3t ANHOL Lﬁ@Biléeébrﬂ’ﬁY&nﬁﬁ%drb%yberﬁr%‘i@l@%%rp%\é’eépﬁli‘l(é&m%afd’ af or
obt ai nl% t he predeterm ned receive error rate). The problemwhen the

DS- TDVA Ma%mygsﬁzmn(we&hly,saalBSkC&Montrmm%slonnWﬂtem)t nesnsuhecal | ed
" perspecti %rob enl’ cha acte zeded£ .t hat t he Ievect o & Si n%
reoe velwly RS, s SREVRFLFBielhy JukionseRy St in

communication.

DESCRIPTION OF THE RELATED ART
15

A conventional CDMA transmission system, such as a DS-CDMA
transmission system, is a method in which secondary modulation for
spreading a modulated information data signal by spread code at a high-
speed rate is performed so that a plurality of communicators can

20 communicate each other by using a common frequency band and each
communicator is identified based on the spread code.

Therefore, in a receiver, it is necessary a received wide-band input
signal must be converted to a narrow-band signal through inverse spread
process before performing conventional demodulation process. In the

25 inverse spread process of the receiver, the correlation of a received signal
with a spread code replica synchronized with the spread code phase of the
received signal is detected. In the DS-CDMA transmission system, since
all the communicators use a common frequency band, the capacity for the
subscribers is dependent on “SIR” (the ratio between the received signal

30 power for desired wave and the interference power necessary for obtaining
the predetermined receive error rate).

The problem when the DS-CDMA transmission system is applied to

mobile communication is so-called “perspective problem” characterized by



each nobile station (i.e., a signal of the nobile station near to the base
station is received at higher power), and that a received signal at a high
|l evel in the nobile station interferes with a received signals fromother 5
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Station Compatibility Standard for Dual-Mode Wide band Spread Spectrum
Cellular System”, “Telecommunication Industry Association, July 1993],
20 W-CDMA [F. Adachi, M. Sawahashi, and H. Suda, “Wideband DS-CDMA for
Next Generation Mobile Communication System” IEEE Commun. Mag., Vol.
36, pp. 56-69, Sept. 1998] and the like.

In these systems, in order to improve the performance of each
system, channel coding (error correcting code), rake diversity reception
25 method or the coherent demodulation method by using the pilot signal as

well as the previous mentioned transmission power control can be used.
The performances of the channel coding, the rake diversity reception
and the coherent demodulation by using the pilot signal vary depending on
the number of multipath in the actual propagation path and the speed of
30 the mobile station (phasing variation rate) or the like. For instance, in
general, the effect of the channel coding increases relative to the increase of
the speed of the mobile station. Further, on the contrary, in the case of the
coherent demodulation using the pilot signal, the increase of the speed of

the mobile station causes degradation in the accuracy of the amplitude and



-3- the phase of the received signal using the pilot signal, resulting in
wor seni ng of the reception error rate after denodul ati on. Thus, in actual
propagation path, even though the received signal power or the SIRIs
controlled to a fixed value by means of.the transm ssion 5 power control,
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being a transmission side and a base station as being a reception side), the

received signal in each base station is synthesized by radio network
controller (RNC) as a station of higher hierarchy, thus improving reception
quality. Therefore, when the target of the received signal power based on
20 the transmission power control by each base station or the SIR is constant,
the reception quality without side diversity becomes worse than that with

the side diversity.

SUMMARY OF THE INVENTION
25
An object of the present invention, in the cellular communication
using the CDMA transmission system (especially, the DS-CDMA), is to
provide a transmission power control method and a mobile communication
system in which transmission power control capable of realizing a constant
30 reception quality (communication quality) can be performed regardless of
the change in the propagation environment such as the change in the
number of the multipath, the mobile station velocity or the like.
Another object of the present invention, in the cellular

communication using the CDMA communication system (especially the DS-



communi cation using the CDMA communi cation system (especially the DS -4-
CDMVA), is to provide a transm ssion power control nmethod and a nobile
comuni cation systemin which transm ssion power control capable of
realizing a constant reception qualityg(conmmunication quality) can be
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expl anatory di agrans show ng an exanple for correcting the target SIR val ue
(exanpl ef Bmbadithents atlenesdi takpowen conjundagion Fingth #he andceBpanying
expl anatory. di agrans show ng an exanple for correcting the target SIR val ue
(exanpl B'&Y &Pt he transni ssion power 25 control; Fig. 5 is an expl anatory
di agy am showi ng the conposition of the signal frame; Fig. 6 is a flowchart
showi ng an exanple of the data processing for the transm ssion power
control as the secoREAEJIERGRIBIION QF B DRAWINGS i on: Figs. 7A to
7C are explanatory diagrans showi ng an exanple for correcting the target
frame error rate of the base station (exanple 1) in

Fig. 1 is a flowchart showing the relationship of Figs. 1A and 1B;

Figs. 1A and 1B are block flowcharts showing an example of the data

15 processing for the transmission power control as a first embodiment of the
present invention;

Figs. 2A to 2C are explanatory diagrams showing an example for
correcting the target SIR value (example 1), in the power transmission
control;

20 Figs. 3A and 3B are explanatory diagrams showing an example for
correcting the target SIR value (example 2) in the transmission power
control;

Figs. 4A and 4B are explanatory diagrams showing an example for
correcting the target SIR value (example 3) in the transmission power

25  control,;

Fig. 5 is an explanatory diagram showing the composition of the
signal frame;

Fig. 6 is a flowchart showing an example of the data processing for
the transmission power control as the second embodiment of the present

30 1nvention;

Figs. 7A to 7C are explanatory diagrams showing an example for
correcting the target frame error rate of the base station (example 1) in
the power transmission control;

Figs. 8A and 8B are explanatory diagrams showing an example for



the power transm ssion control; Figs. 8A and 8B are expl anatory diagrans
showi ng an exanple for -5- correcting the target frane error rate of the
base station (exanple 2) in the transm ssion power control; and Figs. 9A
and 9B are expl anatory di agrans show ng.an exanple for correcting the

target frane.error rate of the base statiqgn {exanplg 3),in t .
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recgpt i ffertiRelto the db&®ing@ti 0 of the received signal power to the
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15 First, the outline of the present invention will be described below.

An outline of the present invention will be described below.

In the cellular communication using the CDMA communication
system (especially the DS-CDMA), all the communicators use a common
frequency band, and this make the received signal of each communicator

20 interfere with one another. Thus, in order to increase the subscription
capacity (or the number of the communicators allowed to communicate with
one another simultaneously), it is important for each communicator to
transmit respective signal by using a minimum transmission power
necessary for obtaining a predetermined reception error rate.

25 If the target reception power or the target reception SIR (i.e., the
ratio of the received signal power to the interference power) in transmission
power, necessary for obtaining a predetermined reception error rate
according to the propagation environment of each communicator (mobile
station), can be varied, the transmission power of each mobile station can

30 be controlled at a minimum so that subscriber capacity can be increased
compared to the case where the target reception power or the target
reception SIR is maintained constant.

Here, the system relating to the present invention will be explained.

The present invention relates to a mobile communication system to operate



Here, the systemrelating to the present invention will be explained. The
present invention relates to a nobile conmunication systemto operate -6- on
the CDVA (Code Division Miultiple Access) transm ssion systemin which a
nmul tiple access transmssion is perforged by producing a spread signal with
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40 for transnfasther, mpowhe transmission power control method, in correcting and
controlling the target reception SIR value or the target reception SIR value
for the transmission power control based on the result of the comparison of
the target reception error rate and the detected reception error rate, the
20 target SIR value or the amount of correction of the target reception power
value can be variable.
The embodiments of the present invention will be described in the
following.
(Composition of the Signal)
25 Fig. 5 shows an example of the composition a signal frame used in
the mobile radio communication system according to the present invention.
As shown in Fig. 5, 1 frame 10 of the signal includes 15 slots 20.
Each slot 20 comprises pilot unit 30 including 4 pilot signals (signal whose
modulation component is known) used for synchronous detection or the
30 measurement of the SIR, a TPC control bit 40 for transmission power
control (TPC) and a data unit 50 composed of 36 data signals, all of which
are multiplied on time basis.

(Reception Error Rate: Frame Error Rate/Bit Error Rate)

Next, the reception error rate of the signal shown in Fig. 5 will be



control (TPC) and a data unit 50 conposed of 36 data signals, all of which
are multiplied on tine basis. (Reception Error Rate: Frane Error Rate/Bit
Error Rate) Next, the reception error rate of the signal shown in Fig. 5
will be -7 explained. The reception erfor rate can be divided into the
frame erg rate and the bit error rate. (Frane Error Rate) 5 The frame
error rgfiﬁﬁ%lé%cge expressed as Frane Error Rate = (Nunber of Error

Frane) / (Tot al THekedeptiomican®) rate ¢dn Heodividadihto the Suaintgeitvat rateeamdinber
of the f;larﬁa 10 to be received in a fixed period of tine be 100, of which 5
are errdRefPEQETOR Kate.i o frame error rate can be determined on the bases

that th 0 ¢ frame = 100, and the nunber of error frame = 5.
Whet herqykgﬁ%g:ngg?gawr%ng or right can be determ ned, for exanple, by

sendbng a si gfifie frzdnd eavonrdtegandegerpredded &mown "Cyclic Redundancy

Check (CRO)" the data ynjt 50 conposed of 16 slots 20 within the franme 15
10 and by decgpgi%etlﬂ'éroéégateoa’e at the receiver side to identify whether

the resyNufbet ¥ BAdpFi$2ie)MTotalMu@hb&Cof Frabd®). 1 eppl t of decoding of the
CRC code I1s NG it is determned that at |east_one of the data signals of

the data unit 0 ekanhplel 6as$wmingothat Hhe mumaberaek the frameod§, tanbet he

frame 1Q is. count edqas W O rame., 2 i tp ERr- ate) The bit erfor rate
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rate = Efram=d@01m1 g nypdesH AT VEHG T 55 wrong or not can be
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by sending a signal coded according to generally known “Cyclic Redundancy
Check (CRC)” to the data unit 50 composed of 16 slots 20 within the frame
15 10 and by decoding the CRC code at the receiver side to identify whether
the result of the transmission is OK or NG.

If the result of decoding of the CRC code is NG, it is determined that
at least one of the data signals of the data unit 50 of the 16 slots 20 within
the frame 10 is wrong, and the frame 10 is counted as a wrong frame. '

20 (Bit Error Rate)
The bit error rate can be expressed as
Bit Rate Error =
(Number of Bit Error)/(Total Number of Bit)... (2)
For instance, assuming that the number of bits to be received in a
25 fixed period of time is 100, of which 5 bits are wrong, the bit error rate = 5
out of 100 bits.

Whether a given bit is wrong or not can be determined by going
through the following steps. First, the received bit series is inputted to an
error-correction decoder to obtain the corrected and decoded bit series.

30 Then, the corrected and decoded bit series is inputted to an error-correction
encoder, which is similar to one used for a transmitter, to obtain a coded bit
series. The coded bit series obtained by going through the above steps
must be identical with the originally received bit series, provided that all

the errors have been corrected by error correction process.



error-correction decoder to obtain the corrected and decoded bit series. 30
Then, the corrected and decoded bit series is inputted to an
error-correction encoder, which is simlar to one used for a transmtter,
to obtain a coded bit series. The codgd bit series obtained by going

th h th t be id th th | d bit
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whi ch d&fcf.ﬁ"sent bit occurs. 5 The term "approxi mately" used here is based
on an assunption that the reception error becomes 0 by correcting the
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ratio of the received signal power to the interference power (SIR) is
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O ¢ S O oo T LS Ik B B BE BB —

publ i shegtepthidrheside eofit bass csrtatlon) and the process in the down-link
(transmission side of base station — reception side of mobile station) are
basically identical with each other, the following explanation will be made
referring to an example of the transmission power control of the up-link.

20 Further, note that, in Figs. 1A and 1B, the present embodiment is
characterized by the steps S11 to S14.

In Figs. 1A and 1B, first, in the base station, an instantaneous ratio
of the received signal power to the interference power (SIR) is measured on
the basis of the received spectrum spread signal from each mobile station

25 (communicator) at step S1. In this case, the SIR measurement method can
be performed by using a well know technique published in the literatures or
the like.

Then, in step S2, the measured value of the instantaneous SIR is
compared with the target SIR set for the mobile station.

30 Further, in step S3, the transmission power control (TPC) bit for
controlling the transmission power of the mobile station is transmitted on
the basis of the result of the comparison.

In the steps S4 and S5, in the mobile station, the transmission

power is varied based on the received transmission power control bit.



the like. Then, in step S2, the nmeasured value of the instantaneous SIR s
conpared with the target SIR set for the nobile station. 30 Further, in step
S3, the transm ssion power control (TPC) bit for controlling the

transm ssion power of the nobile statign is transntted on the basis of the
result of the conparison, In the steps S4 an in the nobile station, the
transni ssi on Ipéhecase Gani Rermab & naﬁytmtr&béaifeeomr i Reyfg p

controly fouoﬁ?eé ?“’H%e wihs& of a normal binary control, the control is
0

perforrre W ng steps, where 1 rreasured SIR value > target SIR
t he base statl)aneasamewﬂlﬁaabmrﬁ’air&rgfemrSI owni ng transnission power 5 the

base statl | ower,s ,the, transm ssio by, other conditions are
o ven: ¢ DB BH TR IO & CamuB ARG ] SP™ITg H5*SERIRSITCBP T pover
-* 10 the nobile station raises the transm ssion power by 1 dB. By this

control, the reception SIR at the base station wll always take a SIR val ue
close to tthe hagegetatgnrlowars bhe dugnsurission power &y tetBuni cation cel I ul ar

service by u t a ssion system the period of the
c by Ushngidie 0G0 LapA

transm ssi on I's se (?about 1000 15 times/second, thereby

conpensat ithg basef ktetioat tmnsxiuttéwea I eeein Ad| &y;el“u;qaangédtﬁa/nslh@@éiag
peculiar to the condition of the nobile communication environnent as well
as contR¥VEYng the decline of the reception quality. In step S11,in base

o1 o1, 48 RBESad AP PATLIT Her BakoRl 0RIn pbfRAThy ARl oal ) [ om eac

nobil e station (communicator) i s deno ate I'n ste S12, the
frame error rByehis ddmtrel,gtled ,remem)tlbnl SIReabcthleabasle satimm wi mlwhy‘she

e 00 SUGY. TR S T ) SIAT 00 TREGUAE N NEpLAE™,
transmédrﬁﬁuﬁhﬂ:ﬁ@ioﬂ scéllglededelyidesityg hbmg the DS-CDMA transmission
system, the period of the transmission power control is set to about 1000
15 times/second, thereby compensating the fluctuation of the reception level
caused by phasing peculiar to the condition of the mobile communication
environment as well as controlling the decline of the reception quality.
In step S11,in base station, the received spectrum spread signal
(received signal) from each mobile station (communicator) is demodulated.
20 Then, in step S12, the frame error rate of the signal, which is demodulated
as an index of the reception quality, is measured.
Here, an example for measuring the frame error rate will be
described in the following.
In the mobile station, the transmitted signal is encoded by using the
25 generally known cyclic redundancy check (CRC). In the base station, the
coded signal by the CRC is decoded for each frame. Ifthe resultis OK, itis
determined that the error of the frame is free. In the event of NG, it is
determined that the error of the received frame is occurred.
In the base station, in the case of a certain number of frame, N 4., of each
30 mobile station, the number of frame, N ..., by which the result of the CRC
becomes NG, is counted to measure the frame error rate. That is, the
frame error rate = N .,o./N fame-
In step S13, in the base station, the measured frame error rate is

compared with the predetermined target frame error rate is compared.



25 generally known cyclic redundancy check (CRC). In the base station, the
coded signal by the CRC is decoded for each frane. If the result is OK it
is determned that the error of the frane is free. In the event of NG it
is determ ned that the error of the ngceived frarre |s occurred. In the base

station, in the cas cert ai N fra of each. 30
mobi | e stati fm sftqpe 3@ f&rgﬁﬁm Vr?ﬁlé?q%f sfqm’eewlq PR MISHEORhe CRC
becomes, NGr esnf1 et dint eaémﬁabﬁetsnstfdr@mecwe%ed Yed BRltHeSreddl€ off r aMe

error rate = Nerror/Nfranme In step S13, in the base station, the neasured
frane dheotompiarison. cbhpasargechion thﬁlq)memfeSJarwluoacgmbé performedr rate

t t SIR v h ti
tr anom iR ket DR Sy et ionlh, pimce B8 ErRbdribh iF EBPLHRRR e on
t he 5r esuhdn Ohe chizg gxOiP el é p2Bpaghtiosoésaditicinofbathanbbilgaitafldr.val ue can be
0.1
performed at_intervals of second- several seconds, since the correction

S depéﬁd@mpl%oﬁg@ﬁr@moﬁ}]ange in the propagat I on condl tion of each nobile

station. (Eaple §ieConeqti on) Wtherfioenh 48 Zohadhopodsde show

an exanpl e for cor rect i ng thée targe ue 1'n transm on “power

cont r ol cortectanglthelfarget SI@Sva]&we im tRE tzhnwvniibsioexpowee cbntirol.t he exanple 1,
the target SI.R value is corrected based on the result of the conpari son of
the med§&ABWlerBhe error rate = Nerror/N frame with the target frame error

ratig = T equrI/ sNZNﬁﬁECs-EWt'h% e)Ymﬁ:pTeJIS 1) the nmeasured frame error rate
z target frame S8t or rate, 1.e ror > T error, -' the target SIRIis

i ncr eashdthg/ eXxamphBl, Zhetmgﬁﬁaﬁfi sthlfiedsecarected haeed amthetrdsudtrofer r or
rate, N error error et SIR i s, decrgase y A do B. That
ot R ompaiiat of she BieHsred, BaEe G5Ok TRIF cacirpet Napere R IDE0E ar gor
frarre eairgbt fdfe éﬁ}grtratgeiTSelnRr/N I ncreased. However, if the neasured
frame error rate is better (smaller "Than t he t ar get frarre error, the

target Bp&t is whereased.
15 1) the measured frame error rate = target frame error rate, i.e.,

N aror = Temor  — the target SIR is increased by A, dB.
2) the measured frame error rate < target frame error rate, i.e.,
N orvor <T eirorn — Target SIR is decreased by A ., dB.
That is, if the measured frame error rate is worse (greater) than the
20 target frame error rate, the target SIR is increased. However, if the
measured frame error rate is better (smaller) than the target frame error,
the target SIR is decreased.
In general, the greater the target SIR, the greater the actual reception SIR
becomes, thereby improving the reception quality. On the contrary, the
25 smaller the target SIR, the smaller the actually received SIR becomes,
resulting in the decline of the reception quality.

Thus, according to the present control method, the target SIR value
can be controlled adaptively so that the target frame error rate is obtained.
Further, since the control method is applied independently to each of the

30 mobile stations (communicators), the control method adaptively varies
depending on the number of multipath, mobile station velocity (phasing
variation rate) and the like within the propagation path of each
communicator.

(Embodiment 2)



In general, the greater the target SIR the greater the actual reception SIR
becones, thereby inproving the reception quality. On the contrary, the 25
smaller the target SIR, the snmaller the actually received SIR becones,
resulting in the decline of the receptjjon quality. Thus, according to the

present contrgl t.hod, e.target SIR val ye can be controlled adaptively
so that the t%gﬁgSAf?Bﬁélger&W gﬁ?(?xia%nBﬁftgi ned. Further, since the control
method is apihy gie ix@eRBRASN W ﬁé}‘gégcﬂi*aﬁie blfor3PafBhl€ pro?ideds That

(comunj cators), the control nethod adaptively varies _depending on the
nunber isf upperilpaith targnti franse grrenrete 5cline. (Nasi.rand Jaweatlimat feamp and

the ik i.thin t t] 0 i . i t 2
11 gt A e RS R CERY oy JERIR 08 Sramlo il gBRY) 20
errgr rat eppurelipriothdget frimae error ratmeshdtiig) T a0 Trapg)error rate =
Terror._u/Nfranme and_lower |imt frane error rate = Terror d/ Nfranme are
provid“ﬁ’(h_é C¢1@1¢ﬁ0ﬂm§ﬁy§,w §f® error rate 5 S upper linit target frame
error Tt fhe ﬁ{ebcaffsfdr%d A8 O brforrdfy £‘Upp réirl ?ipnlvi:tttpgégfef‘raf&ﬁgtéﬂbr FBigod, where

1) the asur rame error rate > up rane error rate,
that is, NerrthratisT®N or>T,;. s Target SIRis increased by A up (dB); 10 2)
lower limt target fr err rate S neasured f 2 error rate S upper
linit target frame er ?[g%gpgﬁgh {%Jé)[crpg,seiiaryr &g‘.xp ‘Nerror S Terror, u: -->
Target B Bwer Nehifl ta@ett: framd ReroRasiteet fhaBBuPed OfrarRé CerrorO¥ste ILm t

target frame error rate, 15 that is, Nerror < T error. d: Target SIRis
decr easepp @y limddangeti Bramergrroexatel e 2 differs fromthe exanple 1 in that

the target SIR .5, Rot alge:l\ed wherq the neasured frane error rate is
bet ween t he LF rotimireed Ta * T an@™ekror rate and the lower linit target

frame error rate. |+ tThirge2@IRais not alterpdssi bl e that the stability of the

control _of the target SIR L
3) the measured frame error rate < lower limit target frame error rate,

15 that iS’ N error < T error. d-
— Target SIR is decreased by A 4, (dB).

This example 2 differs from the example 1 in that the target SIR is

not altered where the measured frame error rate is between the upper limit
target frame error rate and the lower limit target frame error rate. In this
20 way, it is possible that the stability of the control of the target SIR
increases.
(exmaple 3)
Figs. 4A and 4B show the example 3.
In addition to
25  the upper limit frame error rate = T,,..; « 1/Ngame and
the lower limit frame error rate = T.,,.; 40y Nerame:
(Torror. dt) = (Terror uy)»
threshold value = Terrpr uy @ = n = N),
Terror d(m) (2 =m=-= M),

30 (Terror. dM) é Terror. dM -1) é ‘e é

Terror. d )
é T error. u(l) é T error. u(2) é g T error. u(N)) are provided.

The target SIR is updated according to measured N ., as given
below.
1) N error > T error. u(N) -



i ncreases. (exmaple 3) Figs. 4A and 4B show the exanple 3. In addition to
25 the upper |imt frane error rate = Terror. u (1/Nfrane and the | ower
limt frane error rate = Terror. d(1)/Nfrane, (Terror. d(1) S (Terror,
u(1))' threshold value = Terror u(n) .G3.Sn SN, Terror. dim (2 SmS =

M, 30 {Terr d(M S Teror. ,d(M S Terror. d (1) ST error. u(l)
<Terr rgq}o@}R it I\%CPFa@FFlol? (“m*)a?@)prow ded. The target SIR is updated

accordlzm m; as| erbo'[‘ as uql ven beI oW. 1) N error > T error. u(N -
12- Tar |ncreased é]g% ﬁ' error. u(n + 1) -> N
error> geir Ru@ﬁ}nqmeg@dlsmﬁuum( éa W-A‘)p(")(ds) (n=1-"N 1); 3)

wher e T B%E'edlé Neerygor C<Trerror. u(l), 5 target SIRis not altered,
4) vvher erroremﬂ(’% F e@‘N_errHF“S(”r error. d(m, target SIRIis

decreasgg byS‘meAﬁoﬁﬁlteﬁré& (mzltoM 1); 5) error < Terror. d(K, 1o target
SIRlsS%ec eas byAdo ﬁ] eg Accordl_gtothls control nethod as in
t he cas® WieER o d@h, + 1 T8 §I‘Rro|r5(madapt|vel y corrected so that the

franme K ahue bet n the upper limt target frame error
etrc?fxg’ﬁt $¥@1§&§&%§e8 bag’ %td“‘f“ ) r@ pp arg

rate an ower Timt rror rate or an equival ent val ue
thereto. (M5 FttotMe%,l);f or exarrpl e, when operating condition is set to A up
(n) <A@u§1(n+ A doywn (m) < A down (m+)n if propagation environment
is cha | yrrcald@’l)’t he frame error rate has declined sharply (rapid

| ncjeasg gkt IR [PAderetidset Eghaﬂqown%”(d%. control | ed

According to this control method as in the case of example 2, the
target SIR is adaptively corrected so that the frame error rate becomes a
value between the upper limit target frame error rate and the lower limit
target frame error rate or an equivalent value thereto.

15 Further, for example, when operating condition is set to A, ) < Ay @+ 1
A gown m) < A down (m +»
if propagation environment is changed rapidly and the frame error rate has
declined sharply (rapid increase of N ,..), such change can be controlled
quickly by raising the increase rate of the target SIR, thereby suppressing
20 shortly the degradation time of reception quality.

On the contrary, when the frame error rate rises sharply due to the
change in propagation environment, thereby decreasing the target SIR
quickly and minimizing, the transmission power of each mobile station.

On the other hand, when the difference between N ., and T .ror u yor T
25 error. d (1) is small, the amount of correction of the target SIR can be

smaller, thereby obtaining a stable reception quality .

[Second Embodiment]

Next, the second embodiment of the present invention will be
explained referring to Figs. 6 to 9A and 9B.

30  (Outline)

First, the outline of the present system will be explained.

This system relates to a site diversity reception that the transmitted
signal from a communicator is received by a plurality (= M) of stations and

is further synthesized by a station of higher hierarchy. In a receiving



qui ckly by raising the increase rate of the target SIR thereby suppressing
20 shortly the degradation tinme of reception quality. On the contrary, when
the frame error rate rises sharply due to the change in propagation

envi ronnment, thereby decreasing the tasget SIR quickly and m nim zing, the

transm ssion ppwer of ach bi at i e ot her

i £ for HAEE RN ST 2 | Blineplission  borer g, pefiteisallg

smal |, ddiftralied nbnOEhé%fcﬁ,Ctdfoﬂh@f tﬂaﬂ%rﬁﬁ"cgﬁtsos' tRAISIFE ofSHRE! PEceil/BAT €LY
obt ai ning a_stable recegtlon quality. [Second Enbodi ment] Next, the second

enbodi rmgnal(fc elratin tbetmesm thm signal pewerapdithe intesferencegpewer),gs. 6

bl i e Varget sheMRtb R IR e #REOF slifeected BRI BRGHY B IETE ' P°

tramsm ﬁHeBﬁbce@dtﬁft&lbofW&ﬂ#m comlabhatwewmgr sestivedthy tlae rﬁeUé ptiohyefrerM of
stations a% is_ further synthesh zed by a Stiftlon of hig |erarch In a
r ecei vitafe g sughhap dhediaception hitenyor nate #mparsthe spenp pame error

peri od| I 0, er so that SIR of the
receive Iesqblil[gr:]lnla %]é%elcbg{tilnorh(lééﬁorsggﬁgg%l% e) g‘éi: ﬁ@fc%@t%gimr and the

i nterference Pased ) on dhea reandfet off dﬂmptcmnpsrieomalbmmamrt}metdegmted

reception power #m having 5 the.reception po r#m In ea Vi n
Stat| oS8Pt PR A te Aoy the T tEet KeckPRIOTSCTTAr FAfeTRRY Biltighyls &t or
ratg) # bS]y BY SHchOFocch IR S Gom L S P € RELLrGHESNIE ¥aio

(transm tter) s detected. Based on the result Of the comparison between the
det ect eer thedapgebreeeption: powerrfanfon bhe ttaagemissisep posrereeontrol ateasm

recept 1S R AT S o R o BRI G power #m Tor the t Fansmi ssi on

power controlFattleerniessi vhnghet atationi 9fcantigheedhi@tarehyr etid atbove-
Furthernore, in the station of _a higher hierarchy,_ the a?)%é e\ﬁge nti.oned
correctm@n tionad Spr%koéhF%FrQieiYéé?ﬁhéﬂt detecying dbe Aymthesiesgeceised, r or

ratfy ofSrhbe SuBhNSS 28k %g?ogt ! E%E(PT*F &ptPdn Bl %ﬁ%{‘%a%”b?e%héed

receptlon ranme error rate Is ecelve
synthesized reception frame error rate is detected. The received signal

from the communicator at each receiving station is synthesized by site
diversity. Based on the result of the comparison between the detected
synthesized signal reception error rate and the predetermined target

20 synthesized reception error rate,the target reception error rate #m at each
receiving station is controlled for correction.

Further, when the correction control of the target reception error
rate #m is performed, based on the result of the comparison, the amount of
the correction of the target reception error rate #m at each receiving station

25 1is able to variable according to the magnitude of the difference between the
target synthesized reception error rate and the measured synthesized
reception error rate.

(The correction control method) will be explained specifically in the
following.

30 (Transmission Control)

Fig. 6 1s a flowchart showing the data processing for the
transmission power control in this system.

An example of the transmission power control of the up-link (transmission

side of mobile station — reception side of base station) will be explained



fromthe communi cator at each receiving station is synthesized by site
diversity. Based on the result of the conparison between the detected

synt hesi zed signal reception error rate and the predeterm ned target 20
synthesi zed reception error rate,the tjgrget reception error rate #mat each
receiving station is controlled for correction. Further, when the correction
contro”“%PV%he target reception error rate #mis perforned, based on the

result of theyf i .fée,i gPEon’Eﬂ?ﬁ RPHE QL of 1thS 1524d SEtioR 9%3;?4‘82‘13609524

reception error m at each receiving station 25 s abl'e to variable
accor di shpwothéaatagprrocessing fdre thef frarsmssihen viseswer heontirat.gefFusphehesi zed
receptign ergor, rate,and t neasur,.ed synt hesi zed receptjon error te.
(The’ cotbeses birocShaar msilh BHEviA I nStipion REtesyGEREPL Brpgeds, whie

fol Isowi fi RRpcTISTISNESSEPA BB Othe Ftindmigsien f powediardorftrelV poddas dat a
processing for the _transm ssion power control in this system An exanple of
the tramemtwneshinshercasemirtdie exampde Jp-andkhe explanatiomphergofevidl baopi | e
stati onomi{tgge}?&i on side of base station) will be explained -14- below. In
Fig. 6, in ntrol on the side of the base station, steps S21 to S24 show
t he data prochksbigosfierthdstdp 2isenehisignabfom dhetmobileFstativar recedveds Sl

to S5 show wel |l _kno transm ssi pn _powey .control process, while 5 the steps
S11 to b2 rigRlitholihagesshadionhinearo ﬁ??é)lln;ﬂ%?i’e%%se FeAiLeB AR rcﬂe{lhe

casg, of: .t I : 2 ' o ] ‘here. In
Frat? 6 B FEATR. for proBBtina RERL Ay e lion F B b ey [Fora PO e 08T o
pl ur al i amonfg base stationsns Generatbyl kmtwd techesqhebasacht as ithe seldctiven 10

is perforned for processing diyversi synt hesi s ;at hi.gher .hi erarchy.
Stat| oGO 045E SERIREHE FRdf e bttt veed i (hed v ampy ShtRets
sel ectiygetheyst hesis and maxi numrati o synthesis are used as the diversity

synthesis nethods. In step 522, in a higher hierarchy anong base stations,
t he fralesten 922 im @ higher hierarchy among base stations, the frame error rate

15 of the demodulated signal from the diversity-synthesized signal is
measured. The measurement method of the frame error rate is the same
as the explanation of Figs. 1A and 1B relating to the first embodiment may
be used.

Next, in step S23, the measured synthesized frame error rate and

20 the predetermined target synthesized frame error rate are compared.

Then, in step S24, the target frame error rate set for each mobile
station is corrected based on the result of the comparison in each base
station.

More particularly, when the synthesized frame error rate is smaller

25 than the target synthesized frame error rate, this means that the reception
quality of the mobile station concerned (communicator) is excessive, and
then the target frame error rate of each base station is increased.
Therefore, the (previous) target SIR based on the transmission power
control in the mobile station is controlled to a smaller value, thus making

30 the reduction of the transmission power of the mobile station much smaller.
(Correction example)

Next, Figs. 7A to 7C to 9A and 9B show the examples for correcting
the target frame error rate of base station in the transmission power

control.



15 of the denodul ated signal fromthe diversity-synthesized signal is
measured. The neasurenent nethod of the frame error rate is the sane as the
explanation of Figs. 1A and 1B relating to the first enbodi nent nmay be
used. Next, in step 523, the neasuredjgynthesized frame error rate and 20
the predeternm ned target synthesized frane error rate are conpared. Then, in
step S2§Xa& €t&rget frame error rate set for each nobile station is

corrected bagegsomA g VGSHhBWQEhéf@(a?IﬁWri.SOWI‘L%‘ répeEsdRGL the tiRfthPof More
parti cul arlﬁ,biv\hen the synthesized frane error rate 1s snaller 25 than the
el ¥

tar get féx,rgjsl slues ahbhe framerenrer nates shosis inHags: BA tedbpta dA agdal |h ty
t t t t
o Lhe 0116, B3R LIRS AR AL thl AR 658 Slned Wt 050 | e

t ar get amée e of e"station’i's incr efore, the

(previ atgprs Mael . shidmathe aoniber of ansakasemeniofermes ANt £l offitdimenobil e
station is controlled to a smaller d\é?lue, taus maki ng 30the({:§§luatiqn of
the trB¥EAT Jatem 1pg Y ar sitieoALvRIERYs MM easuredsorndcihisn

exanpl %e?@iﬂ‘ed Ela85e id 2o ea?rgéf& %i%tﬁ?%&ﬁef&ﬁﬂ’éﬁ@& tB¥8IROREvARfe COT r€cti ng

the targe rame error ra ase s on | e transm ssi on power
control . - 19n {lexerpheple)l,Foyspaiig N 7C,. sholw'E he ewhepbe 1. TBS represents
the total of thresh(%bd vald;ﬁs of the frame error rates shown in Figs. 2A to

2C to 4N measuxed s LEIZE0 AT CETYsTa®AFo 2C to 4A and 4B, the nunber of

frage 5 errongrbefbiAthesRBe frimdbrka rk measurenment frames N frame of
frane error rate after being synthesized for site diversity is measured,

and this nedsur Niermalﬁel'li‘ arconmpared with the predeterm ned threshold val ue.
I S e T T
N errordécréaged by -Atfjreshol d val ue TBS of the frame error rate at each base
statl OnZ)I gleasured synthesized frame error rate <
15 target synthesized frame error rate,
1.6, Ngrror < T errort
— the threshold value Tyg of the frame error rate of each base
station is increased by A .
More particularly, when the measured synthesized frame error rate
20 is worse (larger) than the target synthesized frame error rate, the threshold
value Ty of the frame error rate at each base station is decreased, thereby
reducing the target frame error rate at each base station and then
improving of the reception quality.
Further, on the contrary, the measured synthesized frame error rate
25 1s better (smaller) than the target synthesized frame error rate, the
threshold value Tgs of the frame error rate at each base station is increased,
thereby increasing the target frame error rate at each base station and then
degrading the reception quality.
(example 2)
30 The example 2 may be similar to the example 2 (Figs. 3A and 3B) of the first
embodiment.
(example 3)
The example 3 may also be similar to the exmaple 3 (Figs. 4A and 4B) of the

first embodiment.



decreased by A down; 2) neasured synthesized frame error rate < 15 target
synt hesi zed franme error rate, 1i.e., Nerror < T error: ~ the threshold
value TBS of the frame error rate of each base station is increased by A'p.
Mre particularly, when the nmeasured synthesized frame error rate 20 is

worse (larger), than the target s thesr fr error r the threshold
Vol oo tEe' o "Aneve PastiepearSKambles, cach Chpeshold Saloh 4 She rURbET Anor oby
reduci ng ehilrt AfELinds’ HELIEE Vsﬁfné §-§rﬁ1‘tﬁﬂs ¢6f BoRfs? atl&ldPBad8dthtien, but

i mproving of the reception quality. Further, on_the contrary, t he measur ed
synt hesthese vahrms mapber acteindependentlyefrops rﬁthreers) flvathehecengeyaxing

i artbosen 3 SPaTT SR SefaRe RN RAE D PR KO T BB 1 e

errgr rigdse afaté@eh base station and then degrading the reception quality.
(exanmple 2) 30 The ex rrp 2 rray be sim|ar to the exanple 2 (Figs, 3A and
3B) of the filktsts pe t. taigedniRcePsIONT ROV (D) 2B hayamplisable gisni | ar

to the gxmmpl ﬁo@%tqﬁsﬁéﬁ%r@ 88,0l EhGopdbt STRCYRAGI ment . - 16- Anove

rrentro , eac res 0 he nunber’ of neasured franes
are the sarre Eunﬁhdﬁ therbitomtrowl rate et tbebapplichbié as, theitrecépiion emioves may
be set | nde y.fromothers. Further, concerning the step size A - ,
t he dif¥ hﬁ rame, ser, y the TBS at each 5 base station. It is

posgj bl e thatht eﬁggéuhecger@hé%ttp@wr tade, CHE BEeBRR,| GRARVRIA@S theesRptdlon
power instead of the target reception Sl R val ue. Further, the bit error rate

can be \arbprse dabhenzssicie pastam ioknownrat the eeceisree,ad o thh@ﬂotaagrmlr or

rate. 1&)1‘ syn %%ﬂ%hg%ettggn%'ntcaer{ bRruded.© 591% ly, 1n 9He casevwf encod 1ng%h%nal

error correction, the method in which the result of decoding on the side of
the receiver of the error correction code is encoded again and this encoded
15 value is used as a reference signal, thereby enabling the error rate of the
reception demodulation series (before decoding for error correction) to be
measured, can be used.
Further, in the transmission power control method according to the
present invention, the same effect can be obtained even if the down-link is
20 used instead of the up-link.
As described above, according to the present invention, in a system
for transmitting a signal by using a broad-band spread transmission system,
a receiver is featured in that the reception error rate of a received signal is
detected; the detected reception error rate is compared with a
25 predetermined target reception error rate; the SIR (the ratio between the
target received signal power and the interference power) or the target
reception power is corrected based on the result of the comparison; a
transmission control signal (TPC control bit) is set so that the transmission
power is controlled to a predetermined target value, based on the SIR or the
30 target reception power value; whereby,
for example, in the case of a cellular communication by using a DS-CDMA
transmission system, a high-accuracy transmission power control system
can be provided in that a constant reception quality (communication

quality) can be assured regardless of the change in the propagation



whose transm ssion pattern is known at the receiver, e.g., the pilot signal
for synchronous detection can be used. Sanely, in the case of encoding the
error correction, the method in which the result of decoding on the side of
the receiver of the error correction cgde is encoded again and this encoded
15 value is used as reference signal., thereby en in he, err.or te of
the T CORPRPBICRINSHCR 44 SoounrDaek BErBPBaRb iy W Jelacst ebapebiieony to
be neagiatReh, £l fREtHECFbgd dIESL0f the dhdthdd A EFAESPEsIBAVEd #8Rép1abn et hod
according to the resent 1nvention, the same effect can be obtained even if
t he dovgpndifion sucky agsdbei presedcefox bsande of. sike daversitiedregepbion,

accor di to t resent 1Jd nv. | i stem,,.f r 1 { L .5i.gnal
by usi ripezeBycATBRE Bish G RLia ol Ghoufe BEheioR) thBiffabicR% 3FHTCT
t hats t hethergeptitlona enfigimiahe netessdBe eirdfdnticgioal paverefopcbbthinihg a
detected reception error rate is conpared with a 25 predeterm ned target

r ecept i BFedatepmingdcreqepdiag) renrpkerate: depsadipgnon hdhe 1givgat PreERagaeNsi gnal
power : r : . r 0

Bor ect S EaREfiBRR FIGE ditihg thd BELLAREon LRRRRI O BV EIorkRced |

si gnal fukbherontrol bit) is set so that the transm ssion power is

controlled t predet er.m ned. t arget, val ue, based.on,the, SI.R or the 30
Carget rocept TR THORENE VAN GBHIAMEARLYECR FEXE RG] 4 detathavichdeepech t0

cel {ol aprfRFFRHD bEthd dith Yt W 18 viddt GBWADbet AFPSFESS HiYn St fffegding to

hi gh-accuracy transm ssion power control system can be provided in that a

const anthaosec spilled iqudihet prt comat hangesn anglanpdificataonbemeass reednade
regardl ess of, the_chan i e._pronagat.ion -A47- environnent such. as,the
numper B fegaF AR EoRD el GRRg ho Broaddl nbROHE] it f i€t

r egar dl gftenéior, therbfsiee ihntHe appendedoslaime teeepér all saehdHarmgessaal as

t he prese Cf or. absenéﬁ of, site diversity reception, . thereby enabling each
commni@éﬁélcmﬁamaes Lwithan the ¢suenspitihof thedmvendioers with a mini mum
necessary transm ssion power for obtaining a predeterm ned reception error
rate dependi ng on the given propagation environnment and thus enabling the
subscription capacity to be increased further.



The present invention has been described in detail wth respect to 10
preferred enbodinents, and it will now be apparent fromthe foregoing to
those skilled in the art that changes and nodifications nay be nade w thout
departing fromthe invention in its braader aspects, and it is the
intention, therefore, in the appended clains to cover all such changes and
nodi fications as fall within the true spirit of the invention. -18- WHAT IS
CLAI MED | SWHAT A& rcsMESs i Ioh: power control nmethod for controlling

transm ssion power by transmtting a spectrumspread signal having a
transm ssion power control bit between a base station and a nobile station,
the nmethod CONPr S sei@6E1 M Nbwd N ddter s nstradd Ofor tden SPETt frgn spr ead
signal transmtted fromthe nobile station and neasuring a ratio between
the recei vedaigHaAs isowarowat Uy dnep el £ ifierd etRefele WoweRr s ue (SIR), or

a recepti on nower havﬂnﬂcfia( Fan AU Al N die 5&9@&&0&3%%@{#@@@5 ead

si gnal (Slls)lg and neas ng a reception error rate o nodul at ed si gnal
(S12); conpatdagstidtel dreasid ed mecept | oreteroror tlad enatittdd acoppedet g m ned
upper limt target reception error rate and. a predeternmned lower limt

target recepti o %ot e " (D1R)02tHr RNy a-Fat T bet WeerP &2

predet er m ned;tar 46tan J18CEl ME 0 ShiiNhe RRVET1 & ad e B0l dhe hakeaf ergnce power
value (SIR), or a predeterm ned target reception power value based on the

result of theariorbatneetoiparisen vgSIInaha@ier thelvarged Feeei ved
Cedopt i on BT VIR SO A SR T e TR TR T on error rate
i s between ¢dieadipger) 1 imt target
modulating the received spectrum spread signal (S11)
and measuring a reception error rate of the modulated
signal (S12);
comparing the measured reception error rate with a
predetermined upper limit target reception error rate and
a predetermined lower limit target reception error rate
(513);
correcting a ratio between a predetermined target
received signal power value and the interference power
value (SIR), or a predetermined target reception power
value based on the result of the error rate comparison
(514);
wherein the target received signal power value and
the interference power value (SIR), or the target
reception power value is not altered when the measured
reception error rate is between the upper limit target
reception error rate and the lower limit target reception
error rate, and
wherein the target received signal power value and
the interference power value (SIR), or the target
reception power value is altered when the measured

reception error rate is not between the upper limit



reception error rate and the lower Iimt target reception error rate, and
wherein the target received signal power value and the interference power
value (SIR), or the target reception power value is altered when the
nmeasured reception error rate i s not beE?ween the upper limt -19- target
reception error rate and the lower limt target reception error rate (S14);
conparing the neasured rati o between the received signal power value and

the interf et@p@et poreeP vhPlee T ISr RFatorandrekept Poar poet tvaRG8ehi th t he
corrected fati tf@ﬁv§§¥b%hfé$@rg§14Leceived si gnal power value and the
ue (S ,

interference p rva or the target reception power value (S2);

determ ni ng the tomnsnisgi Ohe poresucedt ratibibefweencoher oktengetine

transnission,ﬁﬁk r of the base stat%on. ased on the result_ of the power
r&

conpari son, SH NS t YRhES t ARIspRRt 1 BRFEPTERRCSi BRYF T hE9{HG t he

determ ned {&aRsM 51 9N POMEE 1 EANbERLr biE1 e om therhaseorstatign to the
predeterm ned nobile station (S3); and varing, in the nobile station, the

transni ssi onat povier tbasedton thegdet eratheedt #a@Rad SBPOAT pAeRecantrol  bit
of the recelvgd.ggg§§é¥gﬁ$${§ggeflggfﬁe( IPP)  of t etEgP?gESSIOH power

control net%%d tor“tontro ransm ssion power by performng site
diversity recepbtoon powesynthesi z§ng; recei ved spectrum spread signals of

nobil e stations at a hjgher hierarchgmstation after receiving spectrum
I

spread signals hASFHE A RANSHE SEFBRSTHBSEPY CBAYEHI CORETAL BipI GPAIity of

base statiofsnciheri BtHRd €PIRLHSEOon dsoRAM! 8Ei PGe HAsENStREgBRRT hierarchy
station, a recelived spectrum spread signal of a predeterm ned nobile

based on the result of the power comparison, and
transmitting the spectrum spread signal having the
determined transmission power control bit from the base
station to the predetermined mobile station (S3); and
varing, in the mobile station, the transmission
power based on the determined transmission power control

bit of the received spectrum spread signal (S4,S5).

2. A transmission power control method for controlling
transmission power by performing site diversity reception
for synthesizing received speétrum spread signals of
mobile stations at a higher hierarchy station after
receilving spectrum spread signals having a transmission
power control bit at a plurality of base stations, the
method comprising:

demodulating, in the higher hierarchy station, a
received spectrum spread signal of a predetermined mobile
station, and generating a synthesized signal by
synthesizing the demodulated signal by the site diversity
reception (S21);

measuring a synthesized reception error rate of the
generated synthesized signal (S22);

comparing the measured synthesized reception error



station, and generating a synthesized signal by synthesizing the

denodul ated signal by the site diversity reception (S21); neasuring a

synt hesi zed reception error rate of the generated synthesized signal (S22);
conparing the neasured synthesi zed reeeption error -20- rate with a
predeterm ned set target synthesized reception error rate (S23); correcting
the predeterm ned set target reception error rate according to the

pr edet er m madenahithe aspatidenerseneat sathasegstativorthiesseddn the result of
the error rate conparison %324); rgqeiving, in the base station, the

spect rum spPESRTLISPGRAF L r &7 t'°6d 'Fr om t he predet erni ned nobile station

and neasuring ackhatie@thehneer @ rlReeicved nsidgRalt pewefet RIdiptanrth an
interference power value (SIR), or a reception power value (S1);

denodul at i rgroirn refie Basersiad ¢, thite Predeibead i ngse SIS fredd ¥ gnal
(Si1) and @%@5 44! 39 b@gree%etgtt'i%rﬁ P2l o%att%eofrtetﬁr&tqﬁg%@dcweateerdro% gnal (S12);

conparing the neasured reception error rate w corrected target
recepti on eater chaparafscnhg szgredet erm ned nobil e station corrected by the

hi gher hierarchy stat.ion &g&%&gagprrecting_a rati o bet ween aEPred term ned
target recei ved®§iegidn 9o & Sind Tt Ut &7 rETEE PEWSE ISt ue (SIR),

or a predetgiymned Lalkgal: tleCeRidn0 R ROWedetalil rkasedan d ha- s t of the
error rate conparison (S14); conparing the nmeasured rati o between the

recei ved singhaleapowenoval ue tdred biehtevsient ér fr@c@ide poiemalalne SIR), or a
reception %%W%% %%bugdmfﬁ%ér efg%ééaESW%r value (SIR), or a

reception power value (S1);

demodulating, in the base station, the received
spectrum spread signal (S11) and measuring a reception
error rate of the demodulated signal (S12);

comparing the measured reception error rate with the
corrected target reception error rate of the
predetermined mobile station corrected by the higher
hierarchy station (S13);

correcting a ratio between a predetermined target
received signal power value and the interference power
value (SIR), or a predetermined target reception power
value based on the result of the error rate comparison
(514);

comparing the measured ratio between the received
signal power value and the interference power value
{SIR), or a reception power value with the corrected
ratio between the target received signal power value and
the interference power value (SIR), or the target
reception power value (S2);

determining the transmission power control bit for
controlling the transmission power of the base station

based on the result of the power compariscn, and

transmitting the spectrum spread signal having the



rati o between the target received signal power value and the interference
power value (SIR), or the target reception power value (S2); determ ning
the transm ssion power control bit for controlling the transnm ssion power
of the base station based on the resut2l-of the power conparison, and
transmtting the spectrum spread signal having the -21- determ ned

transm ssion power control bit fromthe base station to the predeterm ned
mobi | e st atderexs3)ed ahdayami sagionnpotier nobiteostlattohromheher hasai ssi on

pover based. on Lhe deterst Ded LEPATSAT Qs PONCL, SONDE 0L 5301t S8, the

recei ved spec?runtspread ¥ gna ransm SI h power contr ol
met hod of clai mZarimdper ehnihénmébel st epadiogprtiest tngnshessabho, the
corrected target reception error rate of the nobile station corrected by

t he hi gher %?%?%r%%%e%t%ﬁlB%e detFRLRedr BEABYTES Pt €UePEYRE nEANGRBer | m t
target " reoepiion 6K Ofokal foddoacpredeL gl shacd; LRt (bhrit, Largel

reception error rate, and wherein the ratio between the target recei ved

signal power value and the interference power value (SIR), or the target

receptlon p mer %alue isS not a ur,ed regegﬂ1 n error rate
e

h
' o bot ween B Er e fe oS s Bpp St eror bhC b T Er P B L E S P 2l omer T 1 1

target reC@p@t@ﬁnﬁrt@rtm@tgtepndeB@feé@ttﬂ@ tRéi pabebyeenet he target
recei ved signal power value and the interference Eemer value (SIR), or the

target recep?FoeCpodetavaster FSCRF{eR BT HAENTRRR © BEfregbiégeption error
rate is notspef ween.the. UpRETy, 'tﬂéthi?ﬁgf ?£§9§25h2”5€éﬁ95nr§56 and the

lower limt target reception rror transm ssi on power
control syssemdéouredndyod| pngdetermined upper limit target

reception error rate and a predetermined lower limit
target reception error rate, and

wherein the ratio between the target received signal
power value and the interference power value (SIR), or
the target reception power value is not altered when the
measured reception error rate is between the upper limit
target reception error rate and the lower limit target
reception error rate, and

wherein the ratio between the target received signal
power value and the interference power value (SIR), or
the target reception power value is altered when the
measured reception error rate is not between the upper
limit target reception error rate and the lower limit

target reception error rate (S14);

4. A transmission power control system for controlling
transmission power by transmitting a spectrum spread
signal having a transmission power control bit between a
base station and a mobile station, the system comprising:
means for receiving, in the base station, the
spectrum spread signal transmitted from the mobile

station and measuring a ratio between the received signal



transm ssion power by transmtting a spectrumspread signal having a
transm ssion power control bit between a base station and a nobile station,
the system conprising: neans for receiving, in the base station, the
spectrum spread signal transmtted fromd2-he nobile station and nmeasuring a
rati o between the received signal -22- power value and the interference
power value (SIR), or a reception power value (Si); neans for nodul ating

t he recei verPwprectalme spreadhe sighar f¢sStnge apelveeasatiiaig(dIRecepti an error

rate of the C@Sy{%g&@%ﬁn\g‘;lﬁél %l'e)rrreans for conparing the neasured

reception erYore T W pred i ned upper lint target reception

error rate and anquredet@r maodl 4 oiveg then tedarged speceptmospeeadr rate
(S13); neans, for_ correcting a ratio between a predeterm ned target received

si gnal powetidRd el aht) 13T i PRRF R EFRACR THOTRYLIAI TR PSI Biteoplathe

predet erm neth{ RG] LE5eP1T e o power val ue based on the result of the error
rate conparison (S14); wherein the target received signal power value and

the interferencenpowerfomnl cengstR)g oretheasargetrecepeponoarpover val ue is
not altered V\pen t.he rreasuregl rece tlilon er Pnrli{ataeri stbgtgeegigge upper
limt target®"F ebeptidrPerrorcHA e AndPfe 1okr FFRYT 1 Arge? +8%epti on
error rate,eash Wer€iand he posgetereceddyetowd gneimpowesryatue and the
interference power value (SIR), or the target reception power value is

al tered whefedet pasefedr Fakept$bh) error rate is not between the upper

limt target regeptlop,ereof Latengngd theboyer,limy Largete -hEGERTI ON
error rate (Sl14);

target received signal power value and the interference
power value (SIR), or a predetermined target reception
power value based on the result of the error rate
comparison (S14);

wherein the target recei?ed signal power value and
the interference power value (SIR), or the target
reception power value is not altered when the measured
reception error rate is between the upper limit target
reception error rate and the lower limit target reception
error rate, and

wherein the target received signal power value and
the interference power value (SIR), or the target
reception power value is altered when the measured
reception error rate is not between the upper limit
target reception error rate and the lower limit target
reception error rate (S14);

means for comparing the measured ratio between the
received signal power value and the interference power
value (SIR), or a reception power value with the
corrected ratio between the target received signal power
value and the interference power value (SIR), or the
target reception power value (S2);

means for determining the transmission power control



means for conparing the neasured ratio between the received signal power
value and the interference power value (SIR), or a reception power val ue
with the corrected ratio between the target received signal power value and
the interference power value (SIR), or-2he target reception power val ue
(S2); nmeans for determning the transm ssion power control -23- bit for
controlling the transm ssion power of the base station based on the result
of the powebitofiparisonrohhingt thasnransmyss henspeetruatspheadasegnal havi ng

t he deterrrined,tralgsmczsiont ower Cﬁgt%gl bit fromthe Qgseo stgtion to the
predet er mi n@t? hbBi 182 8F 4t $on ﬁ%Sf?sﬁ ah2e £ BP"Gar §PHBSE FROPhe Hbbi | e
station, therah&mDsHis§i ORe POYEEL basespp8ad heigeser Fhhedgt pasSM ssion  power

control bit of the received spectrum spread signal (S4,SS£. 5. A
transmi ssi ofe poweinednt R SBYSE LR f BPWeBNEPRFFPhgP1Er ARSH 88PoR3PBWEr by

performng sjite; diversi §elap r esi zj reggl ved,gpect rum
spr ead sign%#%g%gh ﬁ%b#*% é?é@?%%ﬁﬂg?ég ﬂ?%ﬂ%g ﬁ#étgggh$ s?atign after
recei vi ng spect rmeaspréad sagnpahg, hawi ngeamdpbahsnssstdoan, poher control bit

at a pluralitg of base stations, tge sgﬁte$1con£risin?: means for

denodul at i ng* ?ﬁ“%ﬁ%l%?gﬂﬁweﬁig?ﬁ? h§" Stat oher l?%ge_5@85@b55998n1§pread
signal of a,,pLedeter phned: PoBk! enst akkbohved@ndpdenenat kpdedd sYBhAESI zed
signal by synthesizing the denodul ated signal by the site diversity

reception (824)$5heans for measuring a synthesized reception error rate of
t he generated synthesized signal (S22); means for conparing the neasured
synthesi zed reception error rate with a predeterm ned set target

5. A transmission power control system for controlling

transmission power by performing site diversity reception
for synthesizing received spectrum spread signals of
mobile stations at a higher hierarchy station after
receiving spectrum spread signals having a transmission
power control bit at a plurality of base stations, the
system comprising:

means for demodulating, in the higher hierarchy
station, a received spectrum spread signal of a
predetermined mobile station, and generating a
synthesized signal by synthesizing the demodulated signal
by the site diversity reception (S21);

means for measuring a synthesized reception error
rate of the generated synthesized signal (S22);

means for comparing the measured synthesized
reception error rate with a predetermined set target
synthesized reception error rate (S23);

means for correcting the predetermined set target
reception error rate according to the predetermined
mobile station set at a base station based on the result
of the error rate comparison (S524);

means for receiving, in the base station, the

spectrum spread signal transmitted from the predetermined



synt hesi zed reception error rate (S23); means for correcting the
predeterm ned set target reception error rate according to the
predeterm ned nobile station set at a base station based on the result of
the error rate conparison (S24); means 491 receiving, in the base station,
the spectrum spread signal transmtted fromthe predeterm ned -24- nobile
station and neasuring a ratio between a received signal power value and an
i nt er f er encBOPbRrs vl Len (SPR)Meaprring et epRF bR POWEPCRafuEeESiYedneans for

denodul ati ng; L0yt S tLon, 5t h i S u e b gha
(S11) and n%%%%?%n%ggéﬁrg%g%gi%ﬁ&e?éo?nFéfgg%gﬁgﬁepgg%%dg%g?%dagggkgl (S12):

nmeans for conpariagepheomepsueedvakteept{fbh;error rate with the corrected
target reception error_rate of he. predeterm ned nobjl e.statipn corrected
by the higher HF%?%?cﬁﬁrsgﬁT?gﬂi?gig?: ﬁ%aﬁgef%?s%oF#%ngﬂg ég?atio bet ween
a predeterntoedivé@rgetct ecri ypdeshignalnpowes1val sedandathieihgt arference
power value (SIR), or a predeterm ned target reception ower val ue based on

the result BfCemeleRrroFreht 8ateofpariisofcradu}atadansnal ¢8Aparing the
measured ratio %Xﬁgnfépeco£§§?i¥8dtﬁé9H85F99$8T%%Q%HgiéﬂdeEQSr'”terference

power value (SIR), or a reception power value w e corrected ratio
bet ween t her&tae getth ecleeé vedrseghall pewget vateptaod eheornterctenénce power
value (SIR), or thg t ar get rec&giion gomer val ue %S )., negns toE

det er mi ni ng"FRePTPARERTEERSA POREF CcOREFbP? BPETFOreCoRYr 6IFi RGIPRE
transni ssi op; pEYEELPf stheibases1si ation based on the result of the power

conparison, and transmtting the spectrum spread signal having the
means for correcting a ratio between a predetermined

target received signal power value and the interference
power value (SIR), or a predetermined target reception
power value based on the result of the error rate
comparison (S14);

means for comparing the measured ratio between the
received signal power value and the interference power
value (SIR), or a reception power value with the
corrected ratio between the target received signal power
value and the interference power value (SIR), or the
target reception power value (S2);

means for determining the transmission power control
bit for controlling the transmission power of the base
station based on the result of the power comparison, and
transmitting the spectrum spread signal having the
determined transmission power control bit from the base
station to the predetermined mobile station (S3); and

means for varying, in the mobile station, the
transmission power based on the determined transmission
power control bit of the received spectrum spread signal

(S4,85) .

6. The transmission power control system of claim 5,



determ ned transm ssion power control bit fromthe base station to the
predeterm ned nobile station (S3); and neans for varying, in the nobile
station, the transm ssion power based on the determ ned transm ssion power
control bit of the received spectrumsgt®ad signal (S4,S5). 6. The
transm ssi on power control systemof claim5, -25- wherein, in the nmeans for
correcting the ratio, the corrected target reception error rate of the
nmobi | e st atliene cor riect gge byedhe hdogheerheetanghyhst natdn, i shestruct ured by
a predeterm ned u $§rtlinié Lar et.orecepéion errog %ﬁtemgnd a pr edet er m ned
Lower |imtoCTarget? reteptt oh°eFr ot OF at bt Cant Whet i it hBPatFo bet ween t he
target recesvethsh onstrepoy@royathie anghéheniateréeyescet pemeisval ue (SIR),
or the target reception power value is not altered when the neasured
reception eFroiChated kY betheede tRENLPPRr UPPHT t L iRkhF gk '¥@8Eeption error rate

and the lowgrodim &y tar gt réeé‘egﬁaﬁog FLQLL AhEne@NHopbpr gip the ratio

between the target received signal power value and the interference power
val ue (Sl Rtanget heetcepigetn recept i vatpowendval ue is altered when the

d ti te js not_ bet th limt t
Tecept 1on error TR HRa"hE hEe | ERErC YRR Ta7 bt FELORTPoh P OfHate (SL4).

power value and the interference power value (SIR), or
the target reception power vaiue is not altered when the
measured reception error rate i1s between the upper limit
target reception error rate and the lower limit target
reception error rate, and wherein the ratio between the
target received signal power value and the interference
power value (SIR), or the target reception power value is
altered when the measured reception error rate is not

between the upper limit target reception error rate and

the lower limit target reception error rate (S14).





