
. ., 

1 

£f'6.t· CttJ(~·'j 

t/&1)10 Y, .l ... , J,.. 

THIS SHEET HAS BEEN 
REPLACED 

TRANSMISSION POWER CONTROL SYS'rE.M CAPAS?.& OF 

DISABLING COMMUNICATION OF A MOBILE TE~NAL 

WHICH c:ARRIES OUT AN ABNORMAL 0~.E:RATION 

BadcgroW).d of :t;he Invention! 

This invention relates to a transmission power control 

system fo~ a mobile coJmnunication netwo~k. 

As a mobile co:tmnunicatio~ netwo~k such as a cel1ular 

sys tell\, use is 1123de of various types of mul ti.pla access netwo:rks . 

One of these networks is a code division ~1tiple access 

<hereinafter a.imply called CDMA) c:ommunieation network in which 

each channel is assigned with a specific code. A modulation 

wave of a common c:arrier frequency is spectl:'\:Zm-spread by the 

'U.se of this code to be transmitted to a coD11Don repeater. At 

a receiving sect3.on, synchronization is eatablished for each 

code to identify a des~red channel. 

The mobile communication network of such a ~ network 

·generally comprises a plurality of teritinals (mobile terminals 

o: mobile stations) and a base station J:adio equ.ipmant (radio 

base station) as a repeater. In the mobi1e ccmmunicatlon 

network, reception enerqies of up1ink commun.ication channels 

fxom tho~e terminals communicating with the base station radio 

equipment are equ~li~ed irrespective of locations of the 

term.ina1s to make the termina1s carz:y out communication )ly the 

use of the co.mmon carrier .frequency. In order to ~ealize the 
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above, transmission power control for the uplink commW'lication 

channe1s :i.s car.J:ied out as ·described in the publications of TIA 

(Telecommunications Industry Association) , EXA (Electronic 

Industries Association), and IS-95. 

Fig. 1 is a block diag.ram showing an entire sti:uctu.re 

of a mobile communication network of a CDMA nei=work, 'rhe •obile 

communication network com.prises a host station 11, first 

through n-th (n being an integer not smaller than two) base 

station radio equipments 121, 122 1 ••• ,and 12n connected to 

the host station 11, and a plurality of terminals o~ mobile 

tel:minal.s 1.3 (only one being ill.ustrated. in the figure) . The 

f~~st base stat.:i.on radio eq\iipment 121 comp%ises channel 

contro1 sections 301, 302, ... , and 30m, Ill (m being an intege.-

not smaller than two) in number, similar in structure to one 
I 

another, an equipment-side transmtter 40, an equipment-side 

receiver 41, and 3l'l equipment-side antenna 42. Each of thebaSJe 

station i:adi.o equipments 122 th.rough 12n ia similar in structura 

to the base station .radio equipmant 121. 'lhe termi?lal 13 

caz:xies out communication, moving th%ough service areas (not 

sholrn) U.9.igned to thg first through t:he n-th base station radio 

equipments 121 to 12n. 

:In the above-mentioned mobile communication network, an 

uplinlc signal on an uplink communication channel to be 

transmitted from the tarrd.nai 13 to the host station 11 is 

received, foi: exutpl.e, through the equipment-Sida antenna 42 

of; thQ first base s1:ation radio equipment 121 and demodulated 

by the equi.pmerit:.-side rQCQiver 41 ot the radio equipment :121 

_ into a demodulated signal. The demodulated signal is decoded, 
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f o:: exampl.e, by the channel contJ::oJ. seotion 301 in the :::adio 

equipment 121 and then t.ra.nsmi tted to the host station 11. On 

the other hal'ld, a signal to be t.J!'ansm.itted .t.z:om the host station 

ll to the terminal 13 is encoded, for example,_ by the channel 

control sc.ction .301 of the first base s'tation radio equipment 

121, modulated by the equipment-side transmi~ter 40, and 

thereafter transDlitted to the terminal 13 as a downlink signal 

on a downlink coimnunication channel via the equipment-side 

antenna 42. 

Fig. 2 is .a block diagraJn for desc:r.ibinq a conventional 

~ranSlll.iseion po..,er control :system for th11 uplink commwU.cation 

channel in detail. For conven1ence of illust:ation, the 

channel cont.r:ol seci:ion 301 a.lone is il.lustra.ted in the figure 

among the channel control sections 301 tru:ough 30111 in the first 

base stati.on radio equi.pment 121. The channel control section 

301 comprises a JD.aster control section 31, an equi.pmant-aide 

encoding section 32, an &quipmen1:-side aecoding section 33, a 

tr~smission power control section 34, an eq\lipment-side 

down.l~nlc sp.read code gene.rating- section 35, and an 

equipment-side up1~nk spread code generati~ section 36. 

:In the base station radio equipment 121 1 the uplink 

signa1 on th.a uplink commun·ieation channel £.rom the te:;minal 

13 is received through the equipment-side antenna 42 and 

demodul.ated by the equipment-side receiver 41 into the 

demodulated signal. The demodulated signal is correlation­

demodula.ted by the use of a tenninal-speci£J.e spread code and 

then supplied. to the t.z:ansmission power control s•ction 34 and 

the equipment-side decoding section 33. The terminal-specific 

.. 
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spread coda is set in the uplink spread code generating section 

36 of the channe1 contt:ol t1ection 301 selected to communicate 

with the terminal 13, simultaneously when the host station 11 

assigns the communication channel to the terminal 13. The 

transmission power control section 34 measures a ~eception 

Eb/No i:atio representative of a density ratio of signal power 

(reception energy) of the uplink communication channel from the 

terminal 13 pex one bit to noise po'ff'eJ: (interference energy from 

other terminals) and compares the :reception 'Eh/No ratio thus 

Uleasu:red and a x:efe.rence Eb/No ratio set in the master control 

section 31. As the J:eference Eb/No ratio, a same value isi set 

in all the channel control 9ections 301 through 30m so as to 

maintain similar communication quality in ail term.:lnais 

c:urrsntiy communicating. 

If the ~eception Eb/No ratio is gzeater than th• 

.reference Eb/No z:oatio, this Wlllane that the terminal 13 carries 

out transza.ission with axcessive_power. In this event, the 

transmission power cont.r:ol section 34 produces a transmission 

power control signal .requesting a decrease of up1ink 

t.rans:m.i.ssi.on powa.c. On -ehe contrary, if the reception Eb/No 

ratio is smaller than the reference Eb/No ratio, this means that 

the t~1 13 carries out transmission with insuf~icient 

power. :tn this event, the b:a.nsmission power control sec:t.ion 

34 pz:oduces a tz:ansmission powel:' cont.t:ol si.gnal requesting an 

i.ncreaee of the uplink transmission power. 'rhe transmission 

power control signal produced by the transmission power control 

sect.ion 34 .:i.s de1ivered to the equipment-side encoding section 

-··-----·----
32. 
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The equipment-side encoding se~tion 32 encodes the 

signal transmitted from the host station 11 and superposes the 

transmission power control signal on t:he signal. An output 

signal produced by the equipment-side encodin9 section 32 is 

spread by the use of the spread code specific to the base station 

radio equipment 121 to be transmitted through the 

eqnipment.-side transmitter 40 and the equipment-side antenna 

42 to the terminal 13 by the use of the downlink communication 

cbannQl. The spread code specific: to the base station radio 

equipment 121 is produced by each equipment-side downlink 

spread code geneJ:ating section 35 in the manner such that the 

base station radio equipment.a have different codes to enable 

the ta.rm.inal 13 to identify the base station i::adio equipments. 

Fig. 3 is a b1ock diagram sahowing the structure of the terminal 
I 

13 illustrated in Fig. 2. Tha te:z:mi.nal. 1.3 c:omprises a 

terminal-side antenna 71, a terminal-sid.9 receiver 72, a 

tei:minal-side transmitter 73, an output gain contro1 section 

74, a terminal-side downlink spr9ad code generating section 75, 

a te:cminal-side decoding section 76, a termi.nal-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. commun~cation 

channel transmi ttQd from the :base stat.ion rad.io equipment 121 

is receivad via the terminal-side antenna 71 of: the terminal 

13 and demodulated by the te%2J\inal.-side receiver 72 into a 
d.emodu1ated signal. The demodul.ateci signal i.a correlation­

demodulated into a correlation-demodulated signal by t.he use 

of the spl:ead codca specific to the base station radio equipment 
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121 that ~s set and produced by the terminal-side downlink 

spread code gene:: a ting section 7 5 . The spr~ad code set in the 

down1i.nk spread code gane:rating section 7S :i.s informed f.-om the 

host station 11 evei:y time when the communication channel is 

assigned to the terminal 13. 

The cor:rel.ation-demodulated signal is separated by· the 

terminal-side decoding section 76 into a speech signal and the 

transmission power control. si9flal. The speech signal and the 

transm.is3ion powe~ contxol signai are delivered to the 

tormina.l.-sj,de speech encoding section 79 and the output qain 

cont:ol section 74, respectively. 'rh.e speech. signal. delivered 

to the terminal-side speach encoding section 79 is converted 

by the te.:rminal.-side speech encoding section 79 into a speech. 

On the other hand, an output signal pz:oducad by the 

te:rmi.na.J.-side s}>eech encoding section 79 is encode.cl. by the 

terminal-side ~neoding section 77, spread by the usa of the 

terminal.-speeific sp~ead code produced by the te~minal-side 

upli.Dlc spread code generatinq section 78 ,"controlled in 011t:put 

power by the output gain control section 7 Q in correspondence 

to the txan.smiss.ion. power control signal, modulated by the 

te~al-aide transmitter 73, and transaitted to t:he l;)ase 

station radio equipment 121 via the terminaJ.-:!ide antenna 71. 

As described above, the base station radio equipment 121 

p:rocluces the t~ansmission power contro1 signal. for the termina1 

13 with refe:tence to the magnitude of the reception Eb/No ratio 

of the uplink communication channel froa t:.he terminal 13, and 

b:ansm.its the control signal to the terminal 13 by the use of 

the downl.inlc communication channel.: The 1:.erm.inal 13 controls 
- ... _____________ _ 

i11i'iiii1l1~irii 
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the uansmission powiar of the uplink communication channel in 

:response to the tx:ansllli!!sion power cont:rol signa.l which has been 

received. Therefore, the reception Eb/No ratio received by the 

base station ~adio equipn1.Q.nt 121 is kept at the 1evel of the 

reference Eb/No ratio. Thus, the signal qua1ity of the 

communication channel is maintained. 

:ct is asaumed that an abnormal te.DD.inal, which does n.ot 

decrease the transmission power al though the transmission power 

control si.gna.l requests the dec~ease of the transmission power, 

is present within the ser.,,i.ce area of the .i:iiobile communication 

natworlc. In this event, when the upli.nk O:ans~ssion povrer of 

tha abnoz:11la1 terminal becomes excassi ve, th~ uplink reception 

ene:cgy of the base station radio equipment 121 in the se;r;vice 

area is increased. As a consequence, the communication qua1ity 

of the abnormal terminal is i~roved. However, the reception 

energy thus increased acts as .a large inte::terenc:e enexc;y on 

o1:her no~mal terminals simultaneously comnmnicating. 

Accordingly, within the service a~ea in which the abnormal 

te:cminai is present, th~ communication qua1ity of each of the 

othez:o normal. terminals p,1;esent in the sue araa is deteriorated. 

In this avent, the ctbe~ tcarminals try to reoOV'el: from the 

deteriora.t.ion of the coJPmu.nication quality by increasing the 

uplin.lc transmission powar of the individual. te::cmi.nals. Thi.s 

results in an increase in totai transmission power and a 

reduction in ~ubscribex capacity within the service area. 

Further:m.oxe. ~n the mobilg eommunication network of a CDMA 

system, communication in an adjacent se:vice cu:ea is a1so 

ca•ried out by the use of the coaunon ca~rier frequency. 
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Therefore, the sW::iscriher capacity may also be reduced in 

ano1!her service a~ea adjacent to the service area in 

eoneide~ati.o.n. 

In view 0£ the a.bova, it is an object of this 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 present. 

in a service a•ea of the mobile communication network, 

deterioration of oomniunication quality in othe:c norJUal 

te.t:minals and a rQsUl.tant unfavorable reduction in s'Ubscx:iber 

capacity wit:h~n tho service area. 

A transmission power control system to wlti.ch this 

invention is applicable is for a mobile comauniaa.tion network 
I 

com:prisi.ng a raclio base station having a se:vi.ce area, a host 

s~ation connected to the radio base station and constieuting 

a· fixed station together with the radio base station, and a 

mobile ta.J:minal prasant within the service area. The 

transmission power control system. oomp~ise.s, in the radio base 

station, transmission powex control means for carrying out 

transmission power control o~ the mobile terminal by 

trans:m.i.tting, in dependence upon a signal power of a received 

s.ignal. ::-ec:ei vad £rem. the mobile terminal, the DK>bile terminal 

wi'Ch a eontrol signa1 requeeting a decrease of transmission 

power of the mobile te:cminal. 

According to this invention, the transmission power 

control system further comp.rises in the fixed station: abnor.m.al. 

terminal detecting means connected to the transmission power 
----------
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control means for detecting the mobile tQrmi.nal as an abnormal 

ta.rminal ~hen the mobile ~e.rm.ina1 does not decrease the 

tr~smission powe• aft.er the transmi.ssion power cont.rol means 

transmits the mobi1e terminal with the control signal. The 

abnol:mal texm.i.nal detecting means trans.mi ts, when detects the 

al:>nonnal terJILina1, the abnormal terminal witl"I a £orc~d 

communication .. disa.blinq signal which is for i:.se in the abnormal 

terminal in forcedly disabling communication when the abnormal 

terminal recei~es the forced comm.unication-cU.sabling signal., 

The transmission powe% cont.rol system according to this 

invention can detect any abnoi=mal tel:Dinal. present in the 

service area of the mobile communication network and .forcecily 

stop or in ter:upt eommW"lica ti on by the a.bno:r:mal te.rmina1 . Thus, 

it is possible to avoid the deterioration of the c:ommunication 

quality in other normal tarminals and to prevent an unfavorable 

reduction in s\U'Jscriber capacity :cesulti.ng from an inc:ea.se in 

total transmis~ion power within the se.rvice a.rea. 

Brisf Descr~n of the prawing: 

Fig. l is a b1ock diagram of a mobile communication 

network to wh:i.~ a conventional tranemission po11e: control 

system and a transmission power control system according to this 

invention are applicable is; 

Fig. 2 is a block di.aqxam for use in deseri.bing a 

conventional transmission power contro1 sy9tem;· 

i'ig. 3 ;i.s a block diagram of a te.i::minal illustrat;id in 

Fig. 2; 

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

transmission power control system acco.J;d.ing to an embodiment 

--.. --~--·-------------
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Fig. 5 is a block diagram of a te.rminal i1lu9tzated in 

Fig. 4, 

'?his invention will ba described more in detail with 

:eference to the drawing. 

Fig. 4 is a block cliag~am for use in describing a 

transmission power communication system according to an 

embodiment 0£ this invention. The transmission power 

communication system is foJ: a mobile communication network of 

a CDMA communication network. l'.n the figure, similar parts 

similar to those illustl:ated in Fig. 2 are dasignatsd by like 

:i::eference numera.1s . Since all 0£ base station rac;lio equipments 

(%adio base stations) 501 through SOn, n in numbe~, connected 

to a host station 11 are si.mil.ar in st.uctur:e to one another, 

the base station radio equipnu;nt S01 alone ti.ill be described 

in this ellbodiment for the sake of c::onvenience. Tho base 

station radio equipment 501 comprises channel control sections 

601 through 60m, m .in number. Since the channel control 

•ecti.ons 601 1:hrough 60m are similar in structure to one another, 

the channel control section 601 along will be described £o;c the 

salt& of convonience. 

The base station radio equipment 501 connected to the 

host station 11 comp~ises an equipment-side receivex 41 for 

receiving an upl.ink channel signal from a terminal. 13 th:rough 

an 'Jquipment-side antenna 42, the channel control· section 601 

fo~ processing the signal daiivered from the terminal 13 and 

demodulated by tbs equipment-side receive~ 41, and an 

----·---------- .... -·-~ 
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equipment-side transmitter 40 supplied with the signa.l from the 

cha.nneJ. cont.i:ol section 601 for transmitting the signal through 

the equipment-side antenna 42. 

~he channel control section 601 comprises an 

equipsent-side up1ink spread code generating section 4S~ an 

eq11ipment-.sid.e decoding section 46, an Eb/No measur.ing section 

47, an Eb/No compaJ;ing section 48, a master control section 49, 

an equipment-side encoding section 52, and an equipment-side 

downlink sp~ead code generating section 53. 

The equipment-side uplink =pread code generatin9 

section 45 p.roduces a spread code as a term.i!1al-specific spi;ead 

code fol! use in coz:ralation-demodulatinq the signal demodulated 

by the equipment-side recei'1'e% 41. The equipment-side 

decoding section 46 decodes the correlation-demod.ul.a.ted signal 

into a speecll siqnal o.r a control signal. Simul tancaously with 

th• decoding operation, the Eb/No measuring section 47 

calcu1ates from thQ correlation .. demodulated sj,g.naJ. a reception 

E.b/No ratio ~presentative of a density .ratio of signal power 

o~ an upl.inlc. communication channel. per one b1 t to noise power . 

Dw:i.ng communication by the terminal 13, tbe reception El>/No 

.ratio is ::epeatedly measured at a predetermined time interval 

(which is, ~o~ example, 1.25 seconds or 2 seconds). 

Based on eompa~ison between the reception Eb/No ratio 

t~o.m the Zb/No measuxing section 47 and a refez;ence Eb/No x-atio 

set by the master control section 49, the Eb/No comparing 

section 48 produces a transmission power control signal for 

cont.rol.J.ing transmission power of the terminal. 13 and delivers 

the transmission power control signa1 to the equipmQnt-side 
--------·----------



.. -· . ·- ·-- ··--··--·---··--------·---------

~~~~~trtBEE~l 
•·• .. ~~- ...... - .... ·· .. ··-·· :• '".>.:•·,··.:·:.•: ···-·· ... ,,,. - .·.•.:,.,; •. · .. -· .... ~···-" ·: ! 

12 

encoding section 52 . In addition, the Eb/No compaX"ing section 

48 calculates a differenca.betwean the reception Eb/No ratio 

and the reference Eb/No ratio and. .aend.s 1:he difference to the 

master control section 49 every time when the ::ecepti.on Eb/No 

ratio is supp1ied a.t the p:redetermined interva1. The 

t.ranalldssion power control signal is produced in the Eb/No 

comparing section 48 in the fol.lowinq manner. If the recep1:ion 

Eb/No ratio is greater than the reference Eb/No ratio, this 

means that the teJ:minal 13 caT;ries out transmission with 

excessive power. ln this event, the transmission power c:ontrol 

signal requesting to decrease up1ink ~ransmission power is 

produced. On the other hand, if the reception Eb/No ratio is 

smaller than the refe~ence Eb/No ratio, this means that the 

terminal 13 car:i.os out transmission with insufficient powe:c, 

In this event, the transmission power control signal requesting 

~o increase the uplink transmission power is produced. 

The master contl:ol section 49 stores data :al.at.ad to the 

reference Eb/No ratio and a threshold value. As the re.terence 

Eb/No ratio, a same value is set in each of the channel cont:rol. 

sections 601 'tlU:ough 60n so that equivalen~ communication 

quality 1a .maintained in all texmi.nals curr•ntly communicating. 

'1'he thra~hold value is deter;mined takin9 into account a 

tolerance in transmtssion power control. rn addition, the 

master control. section 49 ai:e supplied a plura1ity of number 

of tilnes (for example, 1600 times: 1.25 or 2 second .intervals) 

wi~ 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 averag9 to be coIQpared with the 



·------------..... ___ , ________ _ 

13 

THIS SHEET HAS BEEN 
REPLACED 

thresho1d va1ue. If the average ie greater than the threshol.d 

vaJ.ue as a .:z:esul t of compari.son, it is judged that t:he terminal 

13 is an abnormal tE1rminal. Then, a for cad inte::ruption signa1 

(or a forced communication-disah1ing signal) to forcedly 

interrupt the communication by the terminal l3 is p:coduc:ad and 

delivered to the equipment-side encoding section 52. 

The equipment-side encoding section 52 supe.z:poses the 

transmission power control sign.al f~oa the Eb/No compaxing 

seeti.on 48 upon the forced interrup~ion signal (or the forced 

communication-disabling signal) from the master control 

section 4 9 or a speech signal f'rom the host station 11 and encodes 

these signa1s into an encoded signal. The equipioent-side 

downlink spread code generating section 53 produces the spread 

code specific to the base station .radio equipment 501 and 

spreads the encoded signal by the use of the sp.read code to 

tranSJD.it a ::esul.tant signal. t.o the te.t:minal 13 thrOllgh tlle 

equipment-side transmi tte~ 40 and the equipment- side antenna 

42. 

Nov, description will. be made about:. an overall operation 

of the m.obil.e communication network accordJ.ng to this invention. 

The siqnal uansm.:i. ttad f1;om the terminal 13 is J:aoeived. by the 

base station radio equipment 501 through the equi.pment-sid9 

antenna 42 and d.eliv6u:s to the host st.at.ion 11. On the other 

hand, the signal ttansmitted from the host station 11 is 

transmitted from the base station radio equipment 501 to the 

cerm.inal 13 through ehe aquipment-side antenna 42. 

Zn the base sta~ion radio equipment S01 1 the signal 

naving been received is de~odulatad by the equipment-side 
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receiver 41 and demodulated by the channe.l control section 601 

assigned thereto. Specifically, the delllodulat.ed signal is 

cor~elation-demodulated by the use of the terainal-specific 

spread code from the equipment-side uplink spread code 

generating section 36 to be delivered to the equipment-side 

decoding section 4 6 and the Eh/No tneasurin.g section 4 7 . ·The 

equipment-side de~oding ~ection 46 decodes the correlation-

demodulated signal into the speech $ignal or thca control signal. 

l'he speech signa1 is delivered to the host station 11 while the 

c:ontro1 signa1 is del.ivered to the master control section 49_ 

Simultaneous1y, the Eb/No !Jleasuring section 47 measures the 

reception E:b/No ratio of the correlation-demodulated signal and 

delivers a measw:ed value to the Eb/No comparing section 49. 

The Eb/No comparing section 48 compares the reception 

Eb/No ratio from the Eb/No.measuring section 41 and the 

reference Eb/No ratio frott1 the master oontJ:ol section 49. If 

the reception Eb/No ratio is greater than the re~erence Eb/No 

ratio as a resul ~ of comparison, the transmission powei: control 

signa1 .requosting to decrease the uplinJc transllU.~sion powe.z: is 

produced. If the rec;:eption Sb/No i:atio is sma.l.le.r than the 

reference Eb/No %'a.tio, the transmission power control signal 

requesting t:o inc.ease the uplink transru..ssj.on power is 

pz:octuced. "rhe transmission power control signal .is delivexed 

to the aquipmG\nt-si.da encoding section 52. The uansmission 

powe.r control signal is sp.z:ead by the eqUipment-side downlink 

spread code gene.z:oat.ing sac::tion 53 and then transmitted to the 

terminal 13 through the equipment-side transmitter 40 and. tne 

equipment-side antenna 42. 
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Upon compaxing the reception Eb/No ratio and the 

reference Eb/No ~atio, the Eb/No comparing section 48 

c:alculates the difference between the reception Eb/No ratio and 

'the refe.rence Eb/No ratio and sends a calcular:ed value to the 

:mast.er control sect.ion 49. The mastGr control section 49 

calc::ulates the average of the differ;anee from the values 

suppl.ied a plu:i=a1i ty of number 0£ times and compares the average 

with the threshold value. If the averaga is greater than the 

th%eshold value a= a result of comparison, it is judged that 

the tei:minal 13 cur%ently communicating is the abnormal 

tel:mi.nal. Them., the forced interruption signal to forcedly 

disconnect the terminal 13 is produced and delivered to the 

equipmant-side encoding section 52. 

Specifica1ly, the comparison between the average and the 

t:hJ:eshol.d val~e is carried out in the Eb/No comparing section 

48 in the following manner. For example, it is assumed that 

tha reception Eb/No ratio is equal to lOdB and the refe:cence 

Eb/No ratio is oqual to 7dll- In this t!!"e:nt, the reception ID/No 

ratio is greater than the .r:eferencG Eb/No ~atio, representing 

that the terminal. 13 carries out t.ransmi.ssion with excessive 

power. TherefoJ:e, the tl:a.nemission powe.t: control signal 

requesting to de~eo.se the transmission power i.s delivered to 

the equipDlent-s.ide encoding sect.ion 52. Simul.taneouely, the 

difference 3cm between the reception Eb/No ratio and the 

referene4!!1 Eb/No .ratio is delivered to the master control section 

49. Thereafter, the transmission powa.r control si.gnal encoded 

by the equ;i,pment-s.ide encoding- section 52 i.s transm.it.ted to the 

te:rmimil 13. 
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It is assuaed that the ~eception Eb/No ratio·is equ~i 

to 12dB as a .result of a nex.t measurement.. In this event, th~ 

reception Eb/No ratio .is greater than the reference Eb/No ratio, 

representing 'that f:.he te~mi.nal 13 still carries out 

transmission with the excessive power. Therefore, ~he 

transDU.ssion powe~ contro1 signal. requesting to dec:~ease the 

uplink t..ransmission power is delivered again t.o the 

equipment·s~de en.coding section 52. SiJ11Ultaneously, the 

difference 5d.B between the refexence Eb/No ratio and the 

reception Eb/No ratio is delive.red to 'themastaz: contro1 sect.ion 

49. Thereafter, the t:ransDi.i~sion power control signal encoded 

by the equiPJ1\9Zlt-side encoding section 52 is transmitted to the 

ta:mina.l 13. 

It is assumed that, as a result of rep1tition of the 
I 

measw:ement and the comparison mentione~ aboV&, the reception 

Eb/No ratio is equa1 to lOd.B, 12dD, 11d3, and l!SdB. In this 

event, the a.~.rage oi: t:he difference between. the reception ilb/No 

ra.tio and the reference Eb/No ratio is calculated as { (10 - 7) 

+ (12 - 7) + (11 - 7) + (15 - 7))/4 = 5 [dB]. 

Subsequently, comparison is made between the threshold 

value, for example, set at 2. Sd.S and the above-men.tioned average. 

Xn this event, the average is greater than the threshol.d value, 

rep~esenting that the transmission power control exaot1y as 

requasted by the base !lt.ation radio equipmel'\~ 501 is not ca.ici.ed 

out in the terminal 13. Therefore, this terminal 13 is judged 

as the abnormal terminal not decreasing the traneJnission power 

in response to 1:he transmission powe~ control signal. The 

_ fo~ced interruption signal for the abnormal terminal is 
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produced and delivere'd to the equipment-side encoding section 

52. 

'l'he equipment-side encoding section 52 supe.rposee the 

transmission powex control signal f~om the Eb/No oompa.ring 

section 48 upon either the forced interruption signal (namely, 

the forced comJS).unication-disabling siqnal) f~om the master 

control section 49 or the speech signal from the host station 

11 and encodes these signals into the encoded signal. The 

encodad signal is spread .by the ueie of the spread code speci.f1c 

to the base station radio QqUipmen~ 501 to be transmitted to 

the terminal 13 th.rough the equipment-side t.rana:m.itter 40 and 

the equipment-side ant~nna 42. Supplied with the forced 

inte~ruption signal (namely, the forced comD\.uniQation-

clisab1ing ei.gnal.), the te.rminal 13 .immediate1y stops the 

transmission on the up1inx channel and interl:Upt.9 tha 

commtmi.cation. 

:RefeJ:%ing to Fig. 5, the terminal 13 of Fig. 4 is 

illust::at.ed. Th~ terminal 13 illus~ated l.n Fiq. 5 is similar 

to the terminal 13 illustratAd in Fig. 3 except f'oi: the following. 

That ia, the .fo;r:ced i.ntel:ruption signal (name1y, the forced. 

comm.unic:ation-clisabling signal) is received by the receiver 72 

0£ the te.rm:inal 13 and is decoded by the decodinq section 76. 

The £o~ced .:interruption signal. (nalllely, the forced 

communieat1on-di.sab1ing signal) decoded by the decocling 

section 76 ~s delivered t.o the tx;ans.mitter 73. In response to 

the forced int.er:cuption signal (namely, the fo~ced 

comm.unication•d.isabling signa1), the transmitter 73 

immediate1y stops the transmission thereof on the uplink 
----------------
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channel and interrupts the comm.Wlication, 
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Summarizinq in Fig. ·4, a transmission power control 

system. is for a mobile communication network comprising a i;a.dio 

base sta'tion (501) 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 

tel:lllinal (13) present within the servico area. The 

transJDission power control system comprises, in the radio base 

station, a transmission power control part (37, 48, 52) £or 

ca:xying out ttansmission power control. of the mobile tiarminal. 

by transmitting, in dependence upon a signal power of a received 

signal received. f.rom the mobile terminal, the mobile terminal 

with a contz:ol signal requesting a decrease of t:a.namission 

powe:r: of the mobile te.rmina+. 

The ti.:ans.m.ission power control syatemfu:c'ther comprises, 

in the fixed statioa, an abnormal terminal. detecti.ng pa.J:t (48, 

49, 52) connected to the transl'Ai.esion power c:ontro1 pa.rt for 

d.etecti.ng the mobile terminal as an al>nox:aal. tcu:mina1 when the 

mobile terminal does not decrease the tranlilmission power afte.:r 

tha transmission powe~ control part t~anslllita the mobile 

terminal with the control signal . The abnoxmal t~rmin&J. 

detecting part transmits, when detects the al:>noi:mal terminal, 

the abnormal terminal with a forced communication-disabling 

signal. which is for use in the abno:ma.1 te:Jllinal in f orcedl.y 

disabling communication when the abnormal. tent.in.al .rec:e.ives t.he 

forced comJD.~ication-disabling signal. 

Prefe~ab1y, the abnormai terminal detecting part is 

.disposed in the radio base station. 
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Typically, the mobile communication network is a CDMA 

(Code D~v1sion Mu1tip1e Access) communication network. 

Preferably, the transmission power cont.rel pa.rt carries 

out the b;ansmiasion power cont:rol of the mo.bile terminal by 

transmitting, when a reception power .ratio of the signal. powe.r 

of the received signal to noise power of the received si9nal 

is greater than a predetermined reference ratio, the mobi1e 

te:r:minal with the control signal. 

In this c~a, the abnormal terminal detecting part 

comprises: a dif'ference producing part (48) connected to the 

transmission power control part for periodically producing 

differences a p='iscrihed number N (N i.a an :integer greater than 

o!'le) of times a1: a pi::adetecnined perj,od after the transmiss.ion 

power control part transmits the mobi1e tG.rmi.nal with the 

contro1 signal, each of the d~fferQnces being given by 

s\Jhtract~ng the predetermined :eference ratio from the 

reception power ratio at a time; and a judging part (4.9, 52) 

connected to the difference producing part f'o: judging the 

mobile to.rminal as the al:>normal terminal when an average value 

o~ the cU.fferences is grea1:.eJ: than a preselected th.reshold value, 

the judginq part transmitting the mobile termina1 with the 

forced comarunication-disabling signal when the judging pa%t 

judges the mobile terminal as the abnoDnal termina1. 

:tn Fig. 5, the mobile terminal compri.ses: a transmi ttinq 

part (73) for carrying out a tran9mitting operation of 

transmitting a transmissi.on signal to the radio base s'tation 

to make the radio base station receive the transmission signal 

as the received signal; and a receiving part (72, 76) fo% 
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rQceiving the forced co:mmunication-disabl.ing signal from. the 

radio base station as a received communication-disabling sign.al, 

'I'he transmitting part is connected to the receiving part to stop 

the transmitting ope.ration in response to the receivad 

communication-disabling signal such that the colD!D.uni.eation is 

disabled in the mobile terminal. 

In the above-described transmission power control 

system, it is possible to stop o:r: interrupt the communication 

by the abnormal terminal present within the service uea as 

1mmediately as the abnormal terminal is detected. Therefore, 

it is possible t.o avoid detel:'ioration of communication quality 

.in other no:cmal te:r:minals 13 c1.u:%ently co~unicating •ithin the 

service area and to prevent an unfavorab1e reduction in 

sub9eriber capacity resulting from an increase in total 

transmission power within the service area. .In addition, it 

is poasible to prevent a reduction in subscriber capa.ci ty within 

an adja.cec.t service area where communication i.s carried out by 

the use of the same ca.rrictr frequency. 

J:n the foregoing, this inventior& has been described .in 

conjunction with the prererred embod1ment thereof. However, 

tha transmission power control system of this invention is not 

:r;estricted to the atructura in ~he above-mentioned embodiment. 

The scope of this invention inc1ud.Qs mobile communication 

networks with various modifi.cations and changes intz:oduced into 

the structure of the forQgoing embodiment. 

As deso~ibed ahove, the transmission power cont:ol 

system of this invention has a :z:erna.rkable e~~ect of avoiding, 

even i£ the abnormal terminal not decreasing the transmission. 
-----------· 
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power al though the eont.rol signal requests the decrease of the 

transmission power is presen~ within the service area of ~he 

mobile communication netwo%k, the deterio~ation of the 

communication quality in other norltla.l terminals and preventing 

'the unfavorable reduction in subs c:ciber capacity resulting £rom 

t.he increase in total transmission power within the service 

aJ:"ea. 
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1. A transmission power control system for a moJ.)ile 

communication network comp~ising a radio base station (501) 

having a service area, a host statj.on (lll ccn?lected to sa~d 

radio bas~ station and constituting a fixed station toqether 

with said radio base station, a.nd a mobile terminal (13) present 

withi.n said se.rvice a::ea., said tx.ansmission power cont:ol 

syste& comprising, in said xadio base station, transmission 

pover control means (37, 48, 52) for cax:x:ying out uansmission 

powe% control or said mobile terminal by t~ansm.itting, in 

dependence upon a signal po~er of a received signal received 

from said mobile terminal, said mobil.e tel:111inal with a control 

signal requesting a deCX'ease of transmission power of said 

mobile ta.rminal, said transmission power oontrol systein further 

comprising in sa:id fixed station: 

abnonial terminal detecting means (48, 49, 52) connected 

to said transmission power control means for detecting said 

mobile termina1 as a.n abnormal terminal when said mo~ile 

terminal. does not decrease the tran.9miseion power a.f ter said 

t:canaJD.ission po"'er contro1 means transmits saidmobi1e terminal. 

with said control signal, said abnormal terminal detecting 

means transmi tt.ing, when detects said abno:mal. terminal / said 

abnormal terminal with a t'orced communication-disabling signal 

which is for use in said abnorma.l teJ:m.i.nal in to:r:cadly disabling 

communication when said abno.z:mal te.z:mina1 receives said ~o;ced 

~ommunication-disa.blinq signal. ---·-- ... ------···-··-

\ \1l\\l\1\\\IWUI\\ \\l\l \\ \\l\ 
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2. A translli.s.sion power control syste111 as cla.il:rJ.ed in 

claim l, wherein said abnormal terminal detecting means is 

disposed in said radio base station. 

3. A t&ans.mission power control eystelD. as claimed in 

claim l, wherein said mobile commun~cation net~ork is a CD!it\ 

(Code Div~s~on Multiple Access) communic•tion network. 

4. A transmissi.on power conb=o1 syste11. as claimed in 

claim 1, whe::ein said transmission power control. means carries 

out the tranefll.i.ssion power contz:ol 0£ said mobile teD!linal by 

t..ransmi tting, when a rsception po111er ra tic of the signal power 

of said received signal to noise power ot said received s.ignaJ. 

Ls greater than a predetennined reterence ratio, ••id mobile 

terminal with said control signal. 

5. A tl:ansm.ission powe:r: control system as claimed in 

clai!I 4, wherein said abnormal te-Dlinal detecting means 

comprisos: 

difference producing moans (48) connected to said 

tl;ansmission pover eontro1 :means for periodically produe1.ng 

diff'ez:ences a pl:escribed number N (N is an intege:r: greater than 

one> of times at a predetermined period after said transmission 

power contl:'ol means b:ansmits said mobile tenn.inal with said 

co~b:::ol signal, each of said differences being qiven by 

subtxacting the predetermined reference ratio f~om the 

reception po,,er :ratio at a time; and 

judging means. (49, 52) connected to said difference 

pJ:oducing means for judging said mobi1e terminal as said 

abnormal terminal when an average value of said diZ:f"ez:ences is 

greater t:.han a preselected threshold value, said judging llleans 
---·--------···---" 
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transmitting said mobile te:rm.inal with said forced 

commimication-disabl:ing signal when said judging means judg$S 

said aobi1e terminal as said al:>normal te~minal. 

6. A ~ransmi.ssion power control system as claimed in 

claim 1, wherein said mobile term:in~l comp~iSQe: 

t.ransmitti.ng means (73) for carrying out a transmitting 

operation of txansmitti.ng a txanemission signal to said radio 

base station to :make said radio base station zeeeive said 

transmission signal as said received signa.l: and 

receiving means (72, 76) for receiving said forced 

communication-di.sabling signal from said radio base station as 

a received communication-disabling signal; 

said transmitting means being connected to said 

reoeiving means to stop said t~ansmi.tting opeJ:ation :i.n response 

to said recelved co1DD1unication-di8a.bling signal such that the 

commu.ni.cation is diaahl.ad in sai.d mobile terminal. 

7. A transmission power control system foJ: a mol::>ile 

communication network comprising a ~adio base station (501> 

having a service area and a mobile ter.minal (13) present within 

said se;r:v~ce area, said transmi3sion power cont:o1 system 

ccunpri.sing, in said :-adio base station, transmission power 

conuol JUians (37, 48, 52) £or car:;yin.g out t;a:ansmission power 

control of said mobile terminal by transmitting, in dependencQ 

upon a signal power of a received signal ~eceived from said 

mooile terminal, said mobile terminal with a control signal 

%'eque~t:ing a decrease of transaission power o~ said mobile 

tarm:LnaJ., saio transmission power control syste• £tu:th.er 

_comprising in said radio base station: 

I lllllll llllll lllll lllll II llll 
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abnorma.1 te.z:minal detecting means (48, 4 9, 52) connected 

to said transmission power-control means for detecting said 

mobile tarm.in&l as an abnormal terminal when said gobile 

terminal does not dec~ease the transmission powe~ afte:r: said 

transmission power control means transmits said mobile terminal 

with said. control signal, said abnQ~l terminal detecting 

means transmi. tting, when detects saj,d abnormal ter.minaJ., said 

abno:cmal terminal with a forced communication-disabling signal 

which is for· use in said abno:mal terminal in forcedly disabli?\g 

coliimun.ication when sai.d abnor.mal terminal. raca.ive.s said fo:r:ced 

communication-disabling signal. 

6. A 1:%ansmiasion power control system as claimed in 

claim 7, wherei.n said mobile communication netwo>:Jc is a CDMA 

(Coda Division Mult:.iple Access) commun~cation network. 
! 

9. A transmission powQ~ control system as claimed in 

claim 7, vhe:cei.n sai.d t:canslll.l.ssion pow~:r conb:ol means carries 

out the transmission power control of said mobile terminal by 

transmi ttinq, when a reception power ratio of' the i;ignal power 

of aaid i:ece.i.ved signal to noise power of eaid received signal 

is 9•eat&J: 'than ap~edete.rmi.ned reference ra~io, said mobile 

terminai with said control signal. 

10. A transmission.power control system as claimed in 

c1aim 9, wherein said abnormal texminal detecting means 

compri.111aa : 

difference pr~du~inq means (48) connected to said 

transmission powe~ control means fox pe~~oclicaliy produc~ng 

clif£e:cences a prescribed number N (N is an integer greater 'than 

one) of times at a p.redetezmined period after said transmission 
------------·---·-----------·-·-....... 
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power control means transmi'ts said Sllobil.e tcarm.inal. w.itb sa.id 

control signal, each of said differences beinq givan by 

subtracting the predetermined reference ratio £rom. the 

reception power ratio at a time; and 

judging means (49, 52) con.t\ected to said di££erence 

producing.means ~or judging said mobile te~nU.na1 as said 

abnormal tez:minal when an avet"age value of said differences is 

greater than a pJ:eselectad threshold value, said judging J11eans 

t~an9mitting said mobile terminal with said forced 

co!DZD.Wti.eation-clisab1inq signal. when said judging meane judqes 

said mobile tez:Jllillal as aaid abnormal te~mina.1. 

ll.. A t:anem:iesion power control sy•tem as claimed in 

alaim 7, wherein said mobiia te%11linal comprises: 

t:ransl!litUng means (73) for carrying out: a transmitting 
I 

op12:ation o'E b:ansmi tt.ing a transmission signal to said radio 

base station to make said radio J)aao station :ecei.ve said 

transmission signal as said received signal; and 

receiving means (72, 76) for receiving said fo:ced 

eommuriication-disabling signal f:rom said radio base station as 

a recei'V'ed conmiuni.cation-disabling eignai; 

said tJ.:ansm.itting means being connected to said 

receiving means to st0p said transmi. ttj.ng cperat:ion in response 

to said received comm.W\ication-disahling signal such that the 

cO'JDJll.\.1rdcation is disabled in. said mob.i.1e termin.a1 ·• 
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