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TRANSMISSION POWER CONTROL SYSTEM CAPABLE OF

DISABLING COMMUNICATION OF A MOBILE TERMINAL

WHICR CARRIES OUT AN AEBENORMAXL OPERATION

Background of the Invention:

This invention relates to a transmission power control
system for a mobile communication network.

As a mcbile communication network such as a cellular
system, use is made of various types of multiple accass networks,
One of these natworks ig a code division multiple access
(hereinafter simply called CDMA) communication network in which
each channel is assigned with a spacific coda. A modulation
wave of a common carrier frequency is spectrum-spread by the
use of this code to be transmitted to a common repeater. At
a receiving section, synchronization is established for each
code to identify -a desired channel.

The mobile communication network of such a CDMA network

‘generally comprises a plurality of terminals (mobile terminals

or mobile stations) and a base station radio equipmant (radio
base station) as & repeater. In the mobile communication
network, reception energies of uplink communication channels
£rom those terminals communicating with the base gtation radio
equipment are equalized irrespective of locatioms of the -
terminals to make the tarminals carzy out communication by the

usa of thae compmon carrier frequency. In orxder to realize the
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above, transmission power control for the uplink communication

2

channels i@ carried out as described in the publications of TIA
(Telecomnunications Industry Association), EIA (Electronic
Industries Association), and IS-95.

Fig. 1 is a block diagram showing an entire structure
of amobile communication network of a CDMA network, The m;bile
comnunication network comprises a host station 11, first
through n-th (n being an integer not smaller than two) base
station radio equipments 12y, 125, ..., and 1l2p connected to
the host station 11, and a plurality of terminals oz mobile

terminals 13 (only one being illustrated in the figure). The

first base staticn radic equipment 1241 comprises channel
control sections 3031, 305, ..., and 30, m (m being an integez
not smaller than two) in number, sixﬁila.r l.'i.n structure to one
another, an equipment-side txansmittaf 40, an equipment-side
receiver 41, and an equipment-side antenna 542 . Each of thebase
gtation radio equipnents 127 through 12, is gimilarx in structura
to the basgse station radio equipment 127. The terminal 13
carries out commnication, moving through service areas {(not
shown) assigned to the firat through the n-th bage station radio
equipments 1239 to 12,.

In the above-mentioned mobile communjication network, an
uplinX signal on an uplink communication channel to ba
transmitted from the terminal 13 to the host station 11 is
received, for example, through the equipment-gide antenna 42
of the first base station radio equipment 121 and demodulated

by the equipment-side raceiver 41 of the radio equipment 12;

into a demodulated signal. The demodulated signal is decoded,
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for example, by the channel control secticn 30; in the radio
equipment 3.21 and then transmitted to the host station 11, On
the other hand, a signal to be transmitted fxom the host station

11 to the terminal 13 is encoded, for example, by the channel

control sectien 3037 of the first base station radio equipment
121, modulated by the equipment-side transmitter 40, and
:hereaftér transmitted toc the terminal 13 as a downlink signal
on a downlink communication channel via the equipwent-gide
antenna 42.

Fig. 2 is a block diagram for describing a conventional
transmission power control system for the uplink communication
channel in detail. For convenience of illustration, the
channel coantrol section 30; alone is illustrated in th,a figure
among the channel control sections 301 through 30h in the firxst
base station radio equipment 12;. The channel control section
303 comprises a master control section 31, an equipmant-side
enceding section 32, an squipment-side decoding section 33, a
transmission power control section 34, an equipment-side
downlink spread code generating saction 35, and an
equipment-gide uplink spread code generating saection 3s.

In the base station radio aquipment 124, the uplink
sigmal on the uplink communication channel from the terminal
13 is received through the equipment-side antenna 42 and
demodulated by the equipment-side recaivezr 41 intoc the
demodulated signal. The demodulataed signal is coxrelation-
damodulated by the use of a terminal-specific spread code and
then supplied to the transmission power control section 34 an-d

the equipment-side decoding section 33. The terminal-specific
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spxread coda is set in the uplink spread code generating saction
36 of the channel contxzol gsection 303 selected to communicate
with the terminal 13, simultaneously when the host station 11
assigns the communication channel to the terminal 13. The
transmission power contrel section 34 measures a reception
Eb/No ratio representative of a density ratio of signal power
(xreception enexrgy) of ths uplink communication channel £ron the
terminal 13 per one bit to noise power (interference energy from
other terminals) and compares the r@ception Eb/No zatio thus
measured and a reference Eb/No ratio set in the mastex control
section 31. As the reference Eb/No ratio, a same value is set
in all the channel control sections 304 through 30y so as to
maintain similar communication quality in all terminals
currently communicating.

If the reception Eb/No ratio is greater than the
reference Eb/No ratio, this means that the terminal 13 cazries
out transmigsion with excessive power. In this event, the
transmission power control section 34 produces a transmission
power control signal requesting a decrease of uplink
transmission power. On the contrary, if the recsption Eb/No
ratio is smaller than the reference Eb/No ratio, this means that
the terminal 13 carries out transmission with insufficient
power. In this 'evan’c, the transmission power control section
34 produces a2 transmission power control signal requesting an
increase of the uplink transmission poewer. The transmission
power control signal producéd by the transmisgsion power control -

section 34 is delivered to the squipment-side encoding saection

32,
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The equipment-side encoding section 32 encodez the
signal transmitted from the host station 11 and superposes the
transmission power control signal on the signal. An output
signal produced by the equipment-side encoding section 32 ig
spread by the use of the gpread code specific to the base satation
radio equipment 127 to be transmitted through the
equipment-gide transmitter 40 and the equipment-side antenna
42 to the terminal 13 by the use of the downlink communication
channael. The spread code specific to the base gtation radio
equipment 124 is produced by each equipment-side downlink
spread code generating section 35 in the manner such that the
base gtation radio equipmente have different codes to enable
the tarminal 13 to identify the base station zadio equipments.
Fig. 3 is a block diagram showing the st:uclture of the terminal
13 illustrated in Fig. 2. The terminal 13 comprises a
terminal-side antenna 71, a terminal-side receiver 72, a
terminal-side transmitter 73, an output gain contxel section
74, a terminal-gide downlink spread code generating section 75,
a terminal-side decoding saction 76, a terminal-side encoding
section 77, a terminal-side uplink spread code generating
section 78, and a speech encoding section 79.

The downlink signal on the downlink communication
channel transmitted from the basa station radio equipmant 12;
ig received via the terminal-side antenna 71 of the terminal
13 and demodulated by the terminal-side receiver 72 ianto a
democdulated signal. The demodulated aignal is correlation-
demedulated into a correlation-demcdulated signal by the use

of the spread coda specific to the base station radiec equipment
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127 that is set and produced by the terminal-side downlink
spread code generating section 75. The spread code set in the
downlink spread code genexrating section 75 is informed from the
hogt station 11 every time when the communication channel is
assigned to the terminal 13.

The corxelation-demodulated signal is separated by the
terminal-side decoding section 76 into a speech aignal and the
transmission power control signal. The speech signal and the
transmigsion power control signal are delivered to the
terminal-side speech encoding section 79 and the output gain
control section 74, respectively. The speach signal delivered
to the terminal-side speach encoding secticn 79 is converted
by the terminal-side speech encoeding section 79 into a speech.
On the othar hand, an output signal produced by the
terminal-side speech encoding saction 79 is encoded by the
tearminal-side encoding section 77, spreéad by the usa of the
terminal-gpecific spread code produced by the terminal-side
uplink spread code generating section 78, controlled in cutput
power by the output gain control gsection 74 in correspondence
to the transmission power control signal, modulated by the
terminal-gide transmitter 73, and transmitted to the base
station radio aequipment 124 via the terminal-side antenna 71.

As desceribed above, the bage station radio agquipment 121

produces the transmigssion power control signal for the terminal
13 with reference to the magnitude of the reception Eb/No ratio
of the uplink communication channel from the terminal 13, and
transmits the contrcl gignal to the terminal 13 by the use of

the downlink communication channel. The terminal 13 controls
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the transmisgion power of the uplink communication channel in
responge to the transmission powsr control signal which has been
received. Therefore, the reception Eb/No ratio received by the
base station radio equipment 127 is kept at the level of the
reference Eb/No ratio. Thus, the signal quality of the
communication channel is maintained.

It is assumed that an abnormal terminal, which does not
decrease the transmission power although the transmission powver
control signal raquests the decrease of the transmission power,
is present within the service area of the mobile communication
network. In this event, when the uplink transmission power of
the abnormal terminal becomes excessive, the uplink reception
anergy of the base station radio equipment 129 in the service
area is increased. Asa consequence, the communication quality
of the abnormal terminal is imﬁroved. However, the reception
energy thus increagsed acts$ as a large intezrference energy on
other normal terminals simultanecusly comMunicating.
Accordingly, within the service area in which the abnormal
terminal is present, the communication quality of each of the
other normal terminals present in the game area is deteriorated.
In this event, the cther terminals try to recover from the
deterioration of the communication quality by increasing the
uplink transmigsion powar of tha individual texminals. This
resul®s in an increase in total transmission power and a
reduction in subscriber capacity within the service area.
Furthermore, in the mobile communication netwerk of a CDMA
gystem, communication in an adjacent sezvice area is aléc

carried out by the use of the common carrier fregquency.
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Therefore, the subscriber capacity may also be reduced in
another service area adjacent to the service area in
congidexation,

Summary of the Inveption:

In view of the above, it is an object of thisz invention
to provide a transmission power control system which is capable
of preventing, even if an abnormal terminal not decreasing
transmission power in response to a control signal is présent
in a service arxea of the mobile communication network,
deterioration of cocmmunjcation gquality in other normal
terminals and a resultant unfavorable reduction in .subscriber
capacity within the service area.

A transmiasion power control system to which this
invention is applicable is f?r a mobile communiocation network
comprising a radioc base station having a service area, a host
station connected to the radio base station and constituting
a fixed statiom together with the radio base station, and a
mobils terminal prasant within the service area. The
transmigsion power control system comprises, in the radio base
station, transmission power control means for cdrrying out
transmigsion power control of the mobile terminal by
transmitting, in dependence upon a signal power of a receivad
signal received fron the mobile terminal, the mobile terminal
with a gontrel signal requesting a decrease of transmission
pover of the mobile terminal.

Accorxding to this invention, the transmission power
control system further compriges in the fixed station: abnormal

terminal detecting means connected to the transmission power
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control means for detecting the mobile terminal as an sbnermal
tarminal when the mobile terminal does not decrease the

transmission power after the txansmission power control means
transmits the mobile terminal with the coentrol signal. The
abnormal terminal detecting means transmits, when detects the
abnormal terminal, the abnormal terminal with a forced

communicaticn-disabling gignal which is for use in the abnormal
terminal in foreedly disabling communication when the abnormal
terminal receives the forced communication-disabling signal,

The transmission power contxol system according to this
invention can detect any abnormal terminal present in the
service area of the mobile communication network and forcedly
stop or interrupt communication by the abnormal terminal. Thus,
it is pogsible to avoid the deterioration of the communication
quality in other noxmal terminals and to prevent an unfavorable
reduction in subscriber capacity resulting from an increase in
total transmission power within the service area.

Bri i ing:

Fig. 1 is a block diagram ¢f z mobile communication
network to which a conventicnal transmission power control
systam and a transmission powar control system according to this
invention are applicable is;

Fig. 2 is a block diagram for use in describing a
conventional transmission power contrel systenm; -

Fig. 3 is a block diagram of a terminal illustrataed in
Fig. 2.

Fig. 4 is 2 block diagram for use in describing of a

transmigsion power control system according to an embodiment
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of thisg invention: and

Fig. 5 is a block diagram of a terminal illustrated in
Fig. 4,

D ipti E i :

This invention will ba described more in detail with
reference to the drawing.

Fig. 4 is a block diagram for use in describing a
transmission power communication system according to an
embodiment of this invention. The transmission power
compunication system ig for a modile communication network of
a CDMA communication network. In the figure, similar parts
similaxr to those illustrated in Fig. 2 are designatsd by like
reference numerals. Since all of base station radio equipments
(radio bage stations) 504 through 50,, n in number, connected
to a host station 11 are similar in gtriuctuxe to one anocther,
the base station radic equipment 501 alcne will be described
in this embodiment for the sake of convenience. The base
station radio equipment 501 comprises channel eontrol sections
601 through 60y, m in number. Since the channel control
sections 60y through 60y are similar in atructure to one anothex,

the channel control saction €04 alone will be described foz the

sake of convanience.

The base station radio equipment 50; connected to the

host station 11 comprises an equipment-side receiver 41 for

receiving an uplink channel signal from a terminal 13 through

an equipment-sida antenna 42, the channel control section 603
for processing the signal delivered fZom the terminal 13 and

demodulated by ths equipment-side receivar 41, and an
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equipment-side transmitter 40 supplied with tha signal £rom the
channel contzol section 60) for transmitting the signal through
the equipment-gside antenna 42.

The channel control section 60y comprises an
equipmpent-side uplink spread code gsnerating section 45, an
equipaent-side decoding section 46, an Eb/No measuring section
47, an Eb/No comparing section 48, a master control section 49,
an equipment-side encoding section 52, and an eguipment-side
downlink spread code generxating section 53.

The equippent-side uplink spread code generating
section 45 produces a spread code as a terminal-specific gpread
code for use in correlation-demodulating the signal demodulated
by the equipment-side receiver 41. The equipment-side
decoding section 46 decodes the correlation~demodulated gignal
into a aspseech signal or a control gignal. Simultaneously with
the decoding opexation, the Eb/No measuring section 47
calculates from the correlation-demodulated signal a reception
Eb/Ne ratio representative of a density rxatio of signal powar
of an uplink communication channel per cne bit to noise power.
During communication by the terminal 13, the reception Eb/No
ratio is repeatedly measured at a predeternined time interval
(which is, for example, 1.25 seconds or 2 seconds).

Based on compazrison between the reception Eb/No ratio
from the £b/No measuring section 47 and a reference Eb/No ratio
set by the master control sectien 49, the Eb/No comparing
gsaction 48 produces a transmissicn power control signal for
controlling transmisgion power of the terminal 13 and delivers

the transmigsion power control signal to the equipment~side
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48 calculates a differenca between the reception Eb/No xratio
and the reference Eb/No ratio and sends the difference to the
master control section 49 every time when the reception Eb/No
ratio ig supplied at the predetermined intexval. The
transmission powar control signal is produced in the Eb/No
comparing saction 48 in the following manner, If the reception
Eb/No ratioc is greater than the reference Eb/No ratio, this
meang that the terminal 13 carries ocut transmission with
excessive power, In thisevent, the transmission power control
signal requesting to decrease uplink transmission power is
produced. On the other hand, if the reception Eb/No ratio is
smaller than the reference Eb/Ne ratio, this means that the
terminal 13 carziaes §ut transmission with insuffiecient powex,
In this event, the transmission power ¢ontrol signal requasting
To increase the uplink transmission power is produced.

The master control saction 49 stores data related to the
reference Eb/No ratio and a threshold value. As the reference
Eb/No ratio, a same value is set in aach of the channel control
sections 603 through 60, so that equivalent communication
quality ismaintained in all texminals curzently communicating.
The thrashold value is determined taking intoc account a
tolerance in transmission power control. In addition, the
master control section 49 are supplied a plurality of number
of times (for example, 1600 times: 1.25 or 2 second intervals)
with values of the difference between the reception Eb/No ratio
and the reference Eb/No ratio calculated by the Eb/No comparing

section 48 and calculates their average to be compared with the
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threshold value. If the average ig greater than the threshold

value as a result of comparison, it is judged that the texrminal
13 is an abnormal terminal. Then, a forced interruption signal
{(or a foxced communication-disabling signal) to forcedly
interrupt the communication by the terminal 13 is produced and
delivered to the equipment-side encoding section 52,

The equipment-side encoding section 52 superposes the
transmission power control signal from the Eb/No comparing
section 48 upon the forced interruption signal (or the forced
comminication-digabling signal) from the master control
gection 49 or a speach signal £rom the host station 11 and encodes
these signals into an encoded signal. The squipment-side
downlink spread cade generating section 53 produces the spread
code specific to the base station radio equipment 50y and
spreads the encoded signal by the use of the spread code to
transmit a xesultant signal to the terminal 13 through the
equipmant-side transmitter 40 and the equipment-side antenna
42.

Now, description will be made about an overall operation
of the mobile communication network accoxding to this invention.
The signal transmitted from the terminal 13 is received by the
basae station radioc equipment 507 through tha equipment-sida
antenna 42 and delivars to the hoat station 11. On the other
hand, the signal transmitted from the host station 11 is
transmitted from the base station radio equipment 503 to the
terminal 13 through the equipment-side antenna 42.

In the base station radio equipment 5041, the signal

having been received is demodulated by the equipment-side
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receiver 41 and demodulated by the channel control saction 6071
assigned thereto. Specifically, tha demodulated signal is
correlation-demodulated by the use of the terminal-specific
spread code from the equipment-side uplink gpread code
genexating section 36 to be delivered to the aquipment-side
decoding section 46 and the Eb/No measuring section 47. The
equipaent-gide decoding section 46 decodes the correlation-
demodulated signal into the speech signal or tha contxol signal.
The gpeech signal i3 delivered to the host station 11 while the
control signal is delivered to the master control section 49.
sixﬁultaneously, the Eb/No measuring section 47 measuresa the
reception Eb/No ratio of the correlation-demodulated signal and
daelivers a msasured value to the Eb/No comparing section 48,
The Eb/No comparing section 48 compares the reception
‘ Eb/No ratio from the Eb/No measuring section 47 and the
. reference Eb/No ratio from the master contzol secticn 49, If
the reception Eb/No ratioc is greater than the reference Eb/No
ratio as a result of comparison, the transmigsion power control
signal requagting to decreasze the uplink transmission power is
produced. If the reception Eb/No ratio is smaller than the
referance Eb/No ratio, the transmission powar control signal
raguesting to inc¢rease tha uplink transnisgion power is
produced. The transmission power econtrol signal is delivered
to the equipment-sida encoding section 52. The txansmission
power control signal is spread by the equipment-~gide dewnlink
spread code geanerating gection 53 and then transmitted to the

terxminal 13 through the equipment-side transmitter 40 and the

equipment=side antenna 42.
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Upon comparing the reception Eb/No ratio and the
reference Eb/No xatio, the Eb/No comparing saction 48
calculates the difference between the raception Eb/No ratio and
the reference Eb/Noc ratic and sends a calculated value to the
master control saection 49. The master control section 49
calculates the average of the difference from the values
supplied a plurality of number of times and compares the average
with the threshold value. If the aw;eraga is greater than the
threshold value as a result of comparison, it is judged that
the terminal 13 currently communicating is the abnormal
temminal. Then, the forced interruption signal to forcedly
disconnect the terminal 13 is produced and delivered to the
equipment-side encoding section 52.

Specifically, the comparison between the average and the
threshold valﬁe is carried out in the Eb/N¢ comparing section
48 in the following mannexr. For example, it is agssumed that
the reception Eb/No ratio is equal to 10dB and the refexence
Eb/No ratio is equal to 7dB. In this eveat, the reception Eb/No
ratio is greater than the reference Eb/No ratio, representing
that the terminal 13 carries out transmission with excessive
power. Therefore, the transmission power control signal
requesting to decrease the transmissgion power is delivered to
the 'equipment—aide enoodin§ section 52. Simualtaneously, the
difference 3dB between the reception Eb/No ratio and the
reference Eb/No ratio is delivared to the master control section

49. Thereafter, the transmission powar control signal encodad

by the equipment-side encoding section 52 is transmitted to the

taerminal 13.
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to 12dB as a result of a next measurement. In this event, the
reception Eb/No ratio is greater than the reference Eb/No ratio,
representing that the terminal 13 still caxries out
tranamission with the excesgive power. Therefore, the
transmission power control signal requesting to decrease the |
yplink transmission power is delivered again to the
equipment=side encoding section 52. Simultanecusly, the
difference 5dB between the refexence Eb/No ratio and the
ro.ception Eb/No ratic 1s delivered to the master control section
49. Thereafter, the transmission power control signal encoded
by the equipment-aide encoding section 52 is transmitted to the
terminal 13.

It is assumaed that, as a result of repetition of the
measurenent and tha comparj.sén mentionad abova, the reception
Eb/No ratic is equal to 104B, 1248, 11dB, and 185dB. In this
event, the average of the difference between the reception Eb/No
ratio and the refaraence Eb/No ratio is caleulated as { (10 - 7)
+ (12 - 7) # (11 - 7)) + (15 - 7)}/4 = 5 [dB].

Subgsequently, comparison is made between the threshold
value, for éxampla , set at 2,5dB and the abova-mentioned average.
In this gvent, the average is greater than the threshold value,
representing that the transmission power control exactly as
raquaested by the basse station radi¢ equipment 501 is not carried
out in the terminal 13. Therefore, thig terminal 13 is judged
as the abnormal terminal not decreasing the trangmission power
in response to the transmission power control signal. The

forced interruption signal for the abnormal terminal is
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producad and dalivere:d to the equipmaent-side encoding section
52.

The equipment-side encoding section 52 superposes the
transmission power control signal from the Eb/Nc comparing
section 48 upon @ither the forced interxuption signal (namaly,
the forced communication-disabling gignal) from the master
control section 49 or the spesch signal from the host station
11 and encodes these signals intc the encoded signal. The
encodad gsignal is spread by the use of the spread code specific
to the base station radio equipment 503 to be transmitted to
the terminal 13 through the equipment-gide transmitter 40 and
the equipment~side antenna 42, Supplied with the forced
interruption signal (namely, the forced communication-
disabling signal), the terminal 13 imed:xately stops the
transmission on the uplink channel and 1nte:rupts the
copmunication.

Raferring to Fig, 5, the terminal 13 of Fig. 4 is
illustrated. Theg terminal 13 illustrated in Fig. 5 is sim{lar
to the terminal 13 illustratad in Fig. 3 except £or the following.
That is, the forced interruption signal (namely, the forced
communication-disabling signal) is received by the receiver 72
of the terminal 13 and is decoded by the decoding section 76.
The foreced intarruption signal (namely, the forced
communication-disabling signal) decoded by the decoding
gection 76 is delivered to the transmitter 73. In response to
the forced interruption signal (namely, the foxced
communication=disabling signal)}, the trangmitter 73

immediately stops the transmission therecf on the uplink
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channel and interrupts the communication.

Summarizing in Fig. 4, a transmission power control
system is for a mobile communication network comprising a radio
bage station (507) having a service area, a host station (11)
connectad to the radio base station and constituting a fixed
station together with the radio base station, and a mobile
terminal (13) present within the service area. The
transmission power control system comprises, in the radio base
atation, a transmigsion power control part (37, 48, 52) for
carrying out transmission power control of the mobile terminal
by transmitting, in dependence upon a signal power ef.a received
signal raeceived f::ou-\. the mobile terminal, the mcbile terzminal
with a control signal requesting a decre.ase of transmission
power of the mobile terminal. ’

The transmission power contzol system further comprisas,
in the fixed station, an abnormal terminal detecting part (48,
49, 52) connected to the transmiesion power control part for
detecting the mobile terminal as an abnormal terminal when the
mobile terminal does not decraase the transmission power sfter
the transmigsion power control part transmits the mobile
terminal with the control signal. The abnormal terminal
detecting part transmits, when datects the abnormal terminal,
the abnormal tarminal with a forced communication-disabling
gignal which is for use in the abnozmal texminal in forcedly
disabling communication when the abnormal tarminal receives the
forced communication-disabling signal.

Preferadbly, the abnormal terminal detecting part is

disposed in the radio base station.
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Typically, the mobile communication network is a CDMA
(Coce Division Multiple Access) communication network.

Preferably, the transmission power control part carriss
out the transmission power control of the mobile terminal by
transmitting, when a reception power ratio of the signal power
of the received eignal to noise power of the received signal
ie greater than a predetermined reference ratio, the mebile
terminal with the control sigmal.

In this case, the abnormal terminal detecting part
comprises: a difference producing part (48) connected to the
transmission power control part for periodically producing
differences a prescribed number N (N is an integer greater than
one) of times at a pradetermined period after the transmissgion
povwer control part transmits the mobile terminal with the
control signal, each of the differsneces being given by
subtracting the predetermined referance ratio from the
raception power ratic at a time; and a judging p‘art (45, 52)
connacted to the difference producing part for judging the
mobile ﬁarminal as the abnormal terminal when an average value
of the differences is greater than a preselected threshold value,
the Jjudging part transmitting the mobile terminal with the
forced communication-disabling signal when the judging part
judges the mcbile terminal as the abnormal terminal.

In Fig. 5, the mobile terminal comprises: a transmitting
part (73) for carxrying out a transmitting operation of
transmitting a transmission signal to the radic base station
to make the radio base stati;m receive the transmission gsignal

as the received signal: and a receiving parxt (72, 76) feor
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receiving the forced communication-disabling signal f£rom the
radio base station as a received communication-disabling signal.
The transmitting part is connected to the receiving part to stop
the transnitting opsration in xesponse to the received
communication-disabling signal such that the communiecation is
disabled in the mobile terminal.

In the above-described transmigsion power control
system, it is possible to stop or interrupt the communication
by the abnormal terminal present within the servioce area as
immediately as the abnormal terminal is detected. Therefore,
it is possible to avoid deterioration of communication cuality
in other normal terminals 13 currently communicating within the
service area and to prevent an unfavorable reduction in
subscriber capacity resulting from an increase in total
transmigsion power within the service area. In addition, it
ig possible to pravent a reduction in subscriber capacity within
an adjacent service area where communication is carried out by
the use of the same carrier frequency.

In the foregoing, this invention has been described in
conjunction with the preferred embodiment thereof. However,
tha transmission power control system of this invention is not
restricted to the structure in the above-méntioned embodiment.
The scope of this invention includes mobile communication
networks with various modifications and changaes introduced into
the structure of the foregoing embodiment.

As described above, the transmission power control
system of this invention has a remarkable effect of avoiding,

even if the abnormal terminal not decreas:.ng the 1 transmisgssion
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power although tha control signal requests the decrease of the
transmission power is present within the service area of the
mobile communication network, the detericration of the

communication quality in other normal terminals and preventing
the unfavorable raduction in subsczriber capacity resulting from

the increase in total transmission power within the service

area.
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WHAT IS CLAIMED IS:

1. A transmission power control system for a mobile
communication network comprising a radio base station (504)
having a service area, a host station (11) comnected to said
radio base station and constituting a fixed station together
with gaid radio base station, and a mobile terminal (13) present
within said service axea, said transmission powér contxol
system comprising, in said radio bagse station, transmission
power control means (37, 48, 52) for carrying out transmission
powex contrxol of gaid mobile terminal by trxansmitting, in
dependence upon a signal power of a received signal received
from said mobile tarminal, said mebile terminal with a contrel
signal requestiang a decrease of transmission power of said
mobile términal, said transmission power control system further
comprising in said fixed station: |

abnormal terminal detecting means (48, 49, 52) connected
to said transmigssion power controi neans for detecting said
mocbile terminal as an abnormal terminal when said mobile
terminal does not decrease the transmission §owo: after said
trangmission poweyr control means transmits saidmobile terminal
with said control gignal, said abnormal terminal detecting
means transmitting, when detects gaid abnoxmal terminal, said
abnermal terminal with a forced communication-disabling signal
wnich is for use in gaid abnormal tarminal in forcedly disabling
communication when said abnormal terminal receives sald forced

communication-disabling signal,
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2. A transmission power control system as claimed in

23

claim 1, wherein said abnorxmal terminal detecting means is
disposed in said radio base station.

3. A tzransmigsion power control system as claimed in
claim 1, wherein said mobile communication network is a CDMA
(Code Division Multiple Access) communication network.

4, A transmission power control system as clajimed in
claim 1, whexein said transmission power control means carries
out the transmission power control of said mobile terminal by
transmitting, when a reception power ratio of the signal power
of said received 2ignal to noise power of said received signal
is greater than a predetermined reference xatio, said mobile
terminal with said control signal.

5. A transmission power control system as claimed in
claim 4, wherein said abnormal terminal detecting means
comprises: |

difference producing means (48) connected to said
transmission power control means for pariodically producing
differences a prescribed nunber N (N ig an integer greater than
one) of times at a predetermined period after said transmission
power control means transmits said mobile terminal with said
control gignal, @ach of said differences being given by
subtracting the predatermined reference ratioc from the
reception power ratio at a time; and |

judging means (49, 52) connected to said difference
producing means for judging said mobile terminal as said
abnormal terminal when an avarage value of said differences is

greater than a pregselected threshold value, said judging means
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transmitting said mobile terminal with said forced
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communicaticn—disabling signal when said judging means judges
said mcbile terminal as said abnormal terminal.

6. A :ransmissionlﬁbwer contxol system as claimed in
claim 1, wherein said mobile terminal compriges:

transmitting means (73) for carrying out a transmitting
operation of transaitting a transmission signal to said radio
base station to make said radic base station receive said
trangmission signal as said received signal: and

receiving means {72, 76) for rxeceiving said forced
communicaticn~disabling signal from said radio base gtation as
a received communication~disabling sgignal;

said transmitting means being connected to said
recaiving means to stop said transmitting operation in response
to said received copmunication-disabling signal such that the
communicaticn is digsabled in said mebile texminal.

7. A transmigsion power control system fox a mobile
communication network comprising a radio base station (503)
having a service area and a mcbile terminal (13) present within
said service area, said trangmission power control system
comprising, in said radio base station, transmission power
control means (37, 48, 52) for carrying out tzansmisaion power
control of said mobile terminal by transmitting, in dependence
upon a2 signal power of a received signal received from said
mobile terminal, said mobile terminal with a contrel signal
requesting a decxease of transmission power of said mobile

toarminal, said transmission power control system further

_comprising in said radio base station:
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abnormal terminal detecting means (48, 49, 52) connected
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to said transmisgion power .control means for detecting said
mobile terminal as an abnormal terminal when said mobils
tarminal does not decrease the transmission power after said
transmission power control means transmits said mobile terminal
with said control signal, said abnormal terminal detecting
means transmitting, when detacts said abneormal terminal, said
abnormal terminal with a forced communication-disabling signal
which ig for use in said abnormal terminal in forcedly disabling
communication when said abnormal terminal receives said forced
communication-disabling signal.

8. A transmission power control system as claimed in
claim 7, whezrein said mobile communication network is a CDMA
{(Code Division Multiple Access) communication network.

9. A transmission p!ower contrel system as claimed in
claim 7, wherein said transmission powezr control means carries
out the transmission power control of said mobile terminal by
transmitting, when a recaption powar ratio of the gignal power
of said received signal to nocise power of said received signal
is greater than a predetermined reference ratio, said mobile
terminal with said control signal.

10. A transmission powser control system as claimed in
.claj.m 9, wherein said abnorxmal tersminal detecting means
comprisesa:

difference producing means (48) connected to said
transmission power control means for periodically producing
differences a prescribed number N (N is an integer greater than

one) of times at a predetermined period after said transmnission
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‘power control means transmits said mobile terminal with said
control signal, each of.said differences being given by
subtracting the predetermined reference ratio f£rem the
reception powar ratio at a time; and

judging means (49, 52) commected to said diffexence
producing. means for judging said mobile terminal as said
abnormal terminal when an average value of said differences is
greater than a preselectad thresheld value, said judging means
transmitting said mobile terminal with said forced
communication~disabling signal when said judging means judges
said mobile terminal as said abnormal torminal.

11. 2 tranemission power control system as claimed in
claim 7, wherein said mobile terminal comprises:

— transmitting means (73) for ,carrying out a transaitting
operation of tranamitting a tranamission signal to said radio
base station to make said radio base station receive said
transmigsion signal as said received gignal; and

recaiving means (72, 76) for receiving said forced
communication-disabling signal from said radio base station as

a received communication-disabling signal;

said trangmitting means being connected to said
receiving means to stop said transmitting cperation in responsa
to said received communication-disabling signal such that the

communication is disabled in said mobile terminal,
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