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,TRANSMISSION DEVICE WITH LOW POWER CONSUMP'rION AND 

WITH A SMALL CIRCUIT SCALE 

Background of ~he Inven~ion: 

This invention relates to a transmission device 

for use in a base station of a mobile communication 

system. 

A t.ransmission device of the type described ls 

for use in a base station of a mobile coJtmtunication 

system in carrying out Lransmission of a transmission 
I 

signal in response to a plurality of transmission da~a 

signals. 

A co1ivenlional radio t.ransmission device of t.he 

type may have a structure enabling aiMultaneous 

transmission of a plurali~y of radio frequencies and 

parallel aniplif ication in a plurality of power amplifying 

circuits. Wilh this structure, even in occurrence of a 

failure in at leasl one of the power amplifying circuits, 

t~ansmission po~er is not dec~eased. In this manner, a 

service zone ls prevented from being narrowed. Fo~ 

example, such a radio ~ransmfssion device is disclosed in 

Japanese Une~amined Patent Publica~!on (JP-A) No. 

37651/1994. 

As will later be deseribed, the radio 

transmission device is, however, defective in that the 
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device is large in its circuit. scale and complicat.ed in 

structure and t.hat. power consumption of the device 

inevitably large. 

suwnary of the Invention: 

It is therefore an object of this invention to 

provide a transmission device for use in a base s~ation 

of a mobile communication system, which is operable with 

low power conswnption and which has a small circuit 

scale. 

Other objects of this inven~ion will become clear 

as the description proceeds. 

A transmission device lo which this invention is 

applicable is for use· in a base station of a mobile 
i 

communicat.ion syst.em and has input. terminals, N i11 

number, for receiving transmission data signals, 

respectively, where N represents an integer great.er than 

one. The device carries out. transmission of a 

t.ransmlssion signal in :>:espo.n.se t.o t.he t.ransmission dat.a. 

signals. 

According t.o this invention. t.he device 

comprises! a baseband processing circuit comprising 

baseband signal producing sections, N in number, 

connected lo the input terminals, respectively, and a 

baseband signal combining section; a carrier oscillation 

circuit. for producing a carrier signal; a modulation 

circui~; an amplifier comprising a dis~ributinq circuit, 

power amplifying circuits. M•in number, and a combln!nq 

circuit, where M represents another integer greater ~han 
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one; and a control section. Each of the baseband signal 

producing sect.ions produces, as a baseband signal, a 

processed s.:l.gnal given by subjecting a predetermined 

processing to the transmission data signal. The baseband 

signal combining sect.ion is connected to the baseband 

signal producing sections for combining t.he baseband 

signals into a combined signal. The modulatien circuit 

is connected lo the carrier oscillation circuit and the 

baseband siqnal combining sect.ion for modulating the 

carrier signal in response to the combined signal to 

produce a modulation signal. The distributing circuit is 

connected le> the modulat.ion clrcui l and t.o the power 

amplifying ?ircuits for distributing the modulation 

signal into distributed modulation signals to dellver the 

dist..ribut..ed modulation signals to the power amplifying 

circuit..s, ~sspeotively. Eaoh of the power amplifying 

circuits amplifies the distributed modulation signal to 

produce an amplified signal. Each of the power 

amplifying cir~uits produces an alarm signal when a 

failure occurs in each of the power amplifying circuits. 

The combining circuit is co~nected to the power 

amplifying circuits for combining the amplified signals 

to produce u combined signal as the transmission signal. 

The control section is connected LO the power amplifying 

circuits and the baseband signal producing sections for 

controlling the baseband signal producing sections in 

response to t.he alarm signal··from each of the power 

amplifying circuits to increase a level of the combined 
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signal so as to compensa~e for a decrease in power of the 
.. 

transmission singal due to the failure occurred in each 

of the powP.r amplifying circui~s. 

A transmission device to which this invention is 

applicable ls for use in a base station of a mobile 

communication sysLem in carrying ou~ Lransmission of a 

transmission signal. """'"' 

According to this invention, the device 

comprises: first through Q-th baseband processing 

circuits, each of which comprises baseband signal 

producing aections, N in number, and a baseband signal 

combining section, where Q represen~s an in~eger greaLer 

than one and·where N representing another integer greater 

than one: first through Q-th carrier oscillation circuiLs 

for producing .first through Q-th carrier signals of 

carrier fr()quencies different. from each ot.her, 

respectively; first through Q-th modulation circuits1 a 

modulation signal combining circuit; an amplifier 

comprising a distributin9 circuit, power amplifying 

circuits. M in number. and a combining circuit. where M 

represent.s st.ill anot.her integer g_reater than one; and a 

control section. Each of the baseband signal producing 

sections of each of the first through the 0-t.h baseband 

processing, circuits produces, as a baseband signal, a 

processed signal given by subjecting a predetermined 

processing to a transmission dat.a signal. The baseband 

signal combining section of each of the firsl through the 

Q-th baseband processing circuits combines the ~aseband 
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signals of lhe baseband signal producing sections of each 

of the f irot through the Q-th baseband processing 

circuits into a dOmbined baseband siqnal. The first 

through the Q-th modulation circuits modulates the first 

through the Q-th carrier siqnals in response to the 

combined baseband signals of Lhe baseband signal 

combining sections of the f irsL through the O~th baseband 

processing circuits to produce first through Q-th 

modulation signals, respectively. The modulation signal 

combinin~ circuit combines the first lhrouqh the Q-th 

modulation signals into a combined modulation signal. 

The distribu~ing circuit of the amplifier distributes the 

contbined modulation signal in~o distributed modulation 

signals to deliver the dist~ibuled modulation signals ~o 

the first throuqh the M-th power amplifying circuits of 

the amplif.ler. respectively. Each of the power 

amplifying circuits amplifies the disLributed modulation 

signal t.o produce an amplified siqnal. Each of t.he power 

amplifying circuits produces an alarm signal when a 

failure oc~urs in each of the power amplifying circuits. 

The combinlnq circuit of the ampl!fier combines lhe 

·amplified signals of the firsl throuqh the M-th power 

amplifying circuit.a lo produce the ~ransmiss1on signal. 

The control section controls the baseband signal 

producing sections of Qach of the first through lhe Q-Lh 

baseband processing circuits in response t.o the alarm 

signal from each of the powe~ amplifying circuits lo 

increase a le~el of the combined baseband signai o&each 
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of the first through the Q-t.h baseband processing 

circuiLS SO as to compensate for a decrease in power of 

the ~ransm!ssion singal due to the failure occurred in 

each of the power amplifying circnit.s. 

Brief Description of ~he Drawin~r 

Fig. l is a block diagra~ of a conventional radio 

transmission device1 

Pig. 2 is a block diagram of a transmission 

device according to a first embodimenL of this invention; 

Fig. 3 is a flow char~ for describinq operation 

of a control section in lhe transmission device 

illustrated in Fig. 2; and 

Fiq. 4 is a block diaqra.J11 of a transmission device 

according to a second embodiment of this invention. 

Description of the Preferred Embodiments: 

Referring to Fig. 1, descriplion will be made as 

regards a convenliohal radio transmission device for a 

better understandin9 of this invention. The radio 

transmission device ls equivalent to the conventional 

radio transmission device which is described in the 

preamble of the instant specification and which is 

disclosed in the above~referred Japanese Unexamined 

Patent eublicalion (JP-A) No. 37651/1994. 

The radio transmission device includes a 

plurality of modulators 101-1 through 101-3 each of which 

is supplied with an input singal, a combiner 102 for 

combining modulat.or outputs, ·a common amplifier 103 

ha~ing a Lransmission antenna 104, and a control cfr~uil 
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105 for conLrolling modulaLion of the modulators 101-1 

and 101-3 and a gain of Lhe common amplifier 103. 

The common amplifier 103 includes a first. 

swit.ch!ng c.lrcuit 111, a first attenuator 112, a second 

a~tenuat.or 113, a second switching circuit ll4, a 

distributing circuit 115, power amplifying circuits 116-1 

through 116-4, and a combining circuit 117. ~The control 

circuits 105 produces· control signals for use in 

controlling on/off of the modula~or out.puts of the 

modulators 101-1 through 101-3 and control signals for 

use in controlling switching of the first switching 

circuit. 11 J. a.11d t.he second swit.ohinq circuit. 114 in t.he 

common amplifier 103. In case of emergency such as the 

occurrence of a failure in each of the powex amplifying 

circuits 116-1 through 116-4, the control circuit 105 is 

supplied as a feedback input with an alann signal from 

each of the power amplifying circui~s 116-1 t.hrouqh 116-4 

in the common amplifier 103. 

In t.he radio t.ransmission device described above, 

the modulation signals are supplied to the modulators 

101-1 through 101-3, respectively. In ~he modulators 

101-1 through 101~3, carrier frequencies fl ~hrough f3 

are modulated by lhe input signals to produce mod~lat1on 

out.puts, reupectively. The modulation outputs are sent. 

to ~he combiner 102. The combiner 102 produces a 

combined siqnal which is delivered to the common 

amplifier 103. The comitton a.inplifie.:r 103 produces an 

amplifier output which is senl to t.he antenna 104. 
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Specifically, the output of the combiner 102 is 

delivered to lhe first switching circuit 111. The first 

swi~ching circuit 111 selecti~ely delivers the output to 

a selected one of the f i~st attenuator 112 and the second 

attenuator 113. Either one of the output of the first 

attenuator 112 and the output of the second attenuator 

113 is supplied to the second switching circqii 114. The 

second switching circuit 114 supplies a selected one of 

the outpu~s to the dlstributinq circuit 115. The 

d1stributir1g circuit 115 distributes t.he output. int.o four 

to be delivered to the power amplifying ci~cuits 116-1 

through 116-4, respectively. In a normal transmitting 

operation, the combined signal from the combiner 102 is 

selected by the first switching circuit 111 and delivered 

to the first attenuator 112. rn this event, lhe first 

attenuator 112 attenuates the combined aiqnal, fo~ 

example, by Yl dB. ~he power amplifying circuits 116-1 

through 116-4 produces amplified outputs to be supplied 

to the combining circuit 117. The combining circuit 117 

produces a combined transmission output to be delivered 

to the transmission antenna 104. As described above, 

each of the power amplifying circuits 116-1 through 116-4 

produces the alarm siqnal when ~he failure occurs in each 

of the power amplifying circuits 116-l through 116-4. 

The alarm signal serves to announce occur~ence of the 

failure in any one of Lhe power amplifyinq circuits 116-1 

t.hrough 116-4. 
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In the above-described radio transmission device, 

'Lhe common amplifier 103 produces an out.put. of P Cwat.t.s) 

per single frequency and delivers a transmission power of 

:K x p (wat.te) when K radio frequencies are used. Each of 

the power amplifying circuit.a 116-1 throuqh 116-4 

produces the alarm siqnal when iLs gain becomes equal ~o 

or lower than a predetermined level. In case--tt1here t..he 

failure occurs in any one of the power amplifying 

ci~cuits 116-1 ~hrough 116-4 and its ampllfied·output is 

turned off, the combining circuit 117 produces a loss X 

dB which decreases the combined transmission power. A~ 

this time, the control circuiL 105 controls the first 

switching circuit 111 and the second switching circuit 

114 to make the combined signals from the combiner 102 

pass through the second attenuator 113. The second 

altenuat.or 113 has an al~enuation level Y2 dB smaller 

than the aLt.enuation level YI dB of the first. attenuat.or 

112. As a result, the distributor 115 is supplied wi~h 

an input level which is increased by (Y2 - Yl) dB. Under 

t.he conditJ.on selected so that t.he relationship 

represented by x = Yl - Y2 is held, the combined 

transmission output from the combining circuit 117 is 

kept unchanged so that the transmission power of a 

prescribed level is delivered from the transmission 

antenna 104. 

In ~he above-men~ioned condition, however, t.he 

distributed input signal level supplield lo each of the 

power amplifying circuit.a 116-1 throush 116-4 is 
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increased. This may result in an increase of the 

intermodula~ion distortion in the power amplifying 

circuits 116-1 through 116-4. Therefore, the control 

circuit 105 controls any of the modulators 101-1 through 

101-3 ~o et.op the modulation output in order to decrease 

the number of the input. frequencies supplied lo the 

contmon ampl.ifler 103.· For example, t.he cont~el circuit. 

lOS carries out control so that the relationship given by 

X = 10 x loq(K/R) is held, where R represents the number 

of radio frequencies to be used after occurrence of the 

failure in any of t.he power llll1plifyin9 circuits 116-l 

t.hrou9h 116-4. 

There are various known ~echniqu~s related to 

such a communicat.ion system comprising amplifying 

sections in a parallel operation arrangement and having 

an alarm producinq function. For example, Japanese 

Unexamined Patent Publication (JP-A) No. 169442/1981 

discloses a parallel operation circuit of a heterodyne 

repea·Ler. Japanese Patent. Publication (JP-B) No. 

48702/1991 discloses an automatic qain control device for 

a television relay broadcasting device ~it.h parallel 

operation power amplifiers. Japanese Unexamined Patent 

Publication (JP-A) No. 304429/1993 discloses parallel 

operation amplifiers and a failure de~ecting circuit 

t.herefor. 

In order to keep the antenna output constant upon 

occurrence of the failure in·the power amplifying 

circuit., lhe above-desc:ribed radio transmission·device 
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has a structure such that the attenuation level of the 

carrier modulation signals is variable by the use of a 

plurality of the switching circuits and the attenuation 

circui~s to which the combined signal of the carrier 

modulation signals is supplied. Furthermore, in order to 

enable the aLLenuation le~el ~o be ~ariable when the 

carrier modula~lon signal has a frequency on.t.he order of 

several ·hundreds MHz or ~ore, switching units or 

attenua~ore of a coaxial type must be used as ~he 

switching circuit and ~he attenuation circuit, 

respectively. This results in a disadvantage that the 

device is large in its entire scale and complicated in 

st~ucture. 

Moreover, even when all of the power amplifying 

circuits are normally operated, il is necessary to keap a 

hiqh output power of each modulator 1n prepara~ion for 

the failure 1n the power amplifying circuits. 

Specifically. even in the normal sLate, the modulator 

output should be increa$ed by (Yl dB + attenuation 

through the first switching circuit + attenua~ion through 

~he second switching circuit) dB. This brings about a 

corresponding increase in power consumption of the 

modulator. As a result, the power consumption of the 

device inevitably becomes large. 

This invention provides a transmission device for 

use in a base station of a mobile communication system, 

which is operable with a low.·power consumption and which 

has a small circuit scale. 
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Turning t.o Fig. 2, description will proceed t.o a 

transmission device according to a first e~bodiment of 

this invention. The transmission device is for use in a 

base slat.ion BS of a mobile communication system 

including mobile stations (not shown) which communicate 

wiLh the base stat.ion BS. The ~ransmiasion device has 

first through N-th input terminals 106-1 to 196-N for 

receiving transmission data signals. respectively, where 

N represents an integer qreater than one. The 

transmission device carries out transmission of a 

transmission signal through a transmission antenna 10 to 

the mobile stations in response to the transmission da~a 

signals. 

The transmission de~ice includes a baseband 

processing c:l.rcuit. 1 which has first. t.hrouqh N-t.h . 
baseband siqnal produciny sections 2-1 to 2-N connected 

lo the input. terminals 106-1 t.o 106-N, respect.ively, and 

a baseband algnal combining section J, Tbe transmission 

device further includes a carrier oscillation circuit. 5 

for producing a carrier signal having a radio channel 

frequency of 1 for example, BOOMHz, a modulation circuit.4, 

·an amplifier 6, and a control sect.ion 11. The amplifier 

6 includes a distributing circuit?, firsL through M-th 

power amplifying circuits 8-1 t.o 8-M, and a combining 

circuit 9, where M represents another !nteqer greater 

than one. 

:Each of the baseband-,signal producing sections 2 

-
(suffixes o~itled) produces, as a baseband signai, a· 



13 

processed signal given by subjectinq a prede~ermined 

processing to the transmission data slqnal. The 

predetermined processing is typically a codinq 

processing. On carrying out the coding processing. each 

of the baseband signal producing sec~ions 2 produces. as 

t.he baseband signal, a coded signal qiven by cOdinq t..he 

transmission data signal. The coding processing further 

includes addition of error correc~ion codes, interleave, 

addition of patterns required upon coJMaunication, and 

signal processing adapLed to a modulation system of the 

modulation circuit.. 4. Allernati~ely. the predetermined 

p~ooessing is a spread specLrum processing. In ~his 

case, each of the baseband signal producinq sec~ions 2 

produces, as the baseband signal, lhe processed signal 

qiven by subject.ing, as the predetermined processing, the 

spread spect..tum processing t.o t.he transmission dat.a 

signal. That is, t.he baseband signal p:t'oduc:inq sect.i.ons 

2 carry out the spread spectrum processing on the 

transmission data signals on the basis of the spreading 

codes, respectively, which are differen~ from one 

another. 

Connect.ed to t.he baseband signal producing 

sect.ions 2, lhe baseband signal combininq sect.ion 3 

combines t.he baseband si9nals into a combined baseband 

signal. 

The modulation circuit. 4 is connect.ed to ~he 

carrler oscillation circuit 5 and the baseband signal 

combining section 3 and modulates the carrier si9na1·1n 
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response lo the combined baseband signal to produce a 

modulation signal. 

The dist.r1butinq circuit 7 is connected to the 

modulation circuit 4 and to the power amplifying circuits 

8 (suffixes omitted) and distributes the modulation 

signal into distributed modulation signals to deliver lhe 

distributed modulation signals lo the power amplifying 

circuits 8, respectively. 

Each of the power amplifyinq circui~s 8 amplifies 

the distributed modulation signal to produce an amplified 

signal. Each of the power amplifying circuits 8 further 

produces an alarm signal when a failure occurs in each of 

t.he power amplifying circuit.a 8. Each oft.he power 

amplifying circuits 8 detects the failure to produce the 

alarm siqnal when a gain of each of the power amplifying 

circuits e is equal to or lower than a predetermined 

~alue as a result of comparison of a power of the 

dist.ribut.ed modulation signal supplied thereto with 

another power of the amplified signal supplied therefrom. 

For example, lhe p~edetermined value of the gain at. which 

the alarm signal is produced due to decrease of a 

~easured gain is selected.to be equal to or lower than 

50% of t.he gat.n in a normal slate of each of the power 

amplifying circuits 8. 

Connected t.o the power amplifying circuits 8, the 

combining circuit 9 combines the amplified signals t.o 

produces the transmission signal. 
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The control section 11 is connected t.o the power 

amplifying circuits 8 and t.he baseband signal producing 

sec~ions 2. The control section 11 controls ~he baseband 

signal produoinq sect.ions 2 in response to the alarm 

signal from each of the power amplifying circuits 8 to 

increase a level (or an amplitude) of t.he combined 

baseband signal so as to compensate for a deorease in 

power of the transmission singal due t.o the failure 

occurred 1n each of the power amplifying ci~cuils 8. Por 

this purpose, t.he control section 11 delivers t.o each of 

the baseband signal producing sections 2 a con~rol signal 

for cont.rolH.nq an amplitude of t.he baseband signal. 

The control section 11 includes a decreased power 

calculating unit Ila and a controlling ttnil llb. The 

decreased power calculating unit lla is connected to Lhe 

power amplifying circuits 8 and calculates as a decreased 

power, in response Lo the alarm signal from each of the 

power amplifying circuits 8_, the decrease in power of the 

transmission singal_due to the failure occurred in each 

of the power amplifying circuits 8. The controlling un~t 

llb is connected ~o t.he decreased power calculatinq unit 

lla and the baseband signal producing sections 2 and 

controls the baseband signal producing sec~ions 2 to 

increase the level of the combined baseband signal so as 

t.o compensate for the decreased power. 

The decreased power calculating unit. lla includes 

a detecting part which carrie~ out steps Sl and S2 (later 

described) in Fig. 3. The detecting part (Sl and"S2)· is 
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connec~ed Lo the po~er amplifying circuits 8 and deLecLs, 

in response to the alarm signal from each of ~he power 

amplifying circuits B. the number m of erroneous power 

amplifying circuits in which the failure occurs among the 

power amplifying circuits 8. 

The decreased power calculating unit lla further 

includes a calculating part which carries out,a step S3 

(later described) in Fig. 3. The calcula~ing part (S3) 

is connected lo the detectinq part (SI and S2) and 

calculates the decreased power in response to the number 

m of the erroneous power amplifying circuits. 

~he controlling unit llb includes a calculating 

part which carries oul a step S4 Clater described) in 

Fig. 3. The calculating part (S4) is connected ~o the 

decreased power calculaL!nq unit lla and calculates, in 

response to the decreased power by the use of a 

relationship represented by 10 x log(n x p) ~ 10 x log(N 

lt p) ~ L, the number n of baseband signal producing 

secLiona which should be turned off among the N baseband 

signal producing sections 2, where the deceased power is 

represented by L (dB) and where each of the power 

amplifying circuits produces lhe amplified signal p(W) 

when each of the power amplifying circuits 8 is no~mally 

operated wilhout occurrence of ~he failure. 

The controlling unit llb further includes a 

Lurning-off part which carries out a step SS (later 

described) in Fiq. 3. The turning-off part {SS) is 

connected to the calculating part (S4) and turns off :n 
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baseband siqnal producing sections among lhe N baseband 

s1gnal producing sections 2. 

The controlling unit llb still furLher includes 

an increasing part which carries ouL a slep S6 (later 

described) in Fig. 3. The increasing part (S6) is 

connec~ed ~o the ~urning-off part (SS) and increases each 

of output le~els of (N - n) remaining baseband signal 

producing sections so that lhe level of the combined 

baseband si~nal is increased by L (dB). 

Thus, the control section 11 restricLs the number 

of available ones of the baseband signal producing 

sections 2 in order to suppress an increase of the 

modulation s.l.qnal of t..he modulation circuit 4 within a 

range such LhaL intermodulation distorLion of the power 

antplifying circuits normally operated without. occurrence 

of the failure is not deteriorated. 

Bach of the baseband signal producing sections 2 

has functions of varying t.he amplitude of the baseband 

sig'nal and t.urnin9 Off t.he product.ion of the baseband 

signal in response to the cont.rol signal supplied from 

the control sect.ion 11. This function of varying t.he 

"amplitude of the baseband siqnal for each Lransmission 

data signal makes it possible to vary the input power of 

each transmission data signal supplied to the amplifier 

6. 

As the qa!n of the amplifier 6 in the normal 

stat.e is canst.ant, the output power of each transmission 

data signal delivered from the transmission antenna:lO 
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can be varied. For example, when the output of the 

baseband signal producin~ section 2-1 is increased t.o 

twice in terms of the power level, the input supplied LO 

the amplifier 6 increases by 3dB. As a result, the 

out.put. power naodulaled by the out.put of the baseband 

siqnal producing section 2-1 will be increased by 3dB at 

the output. of the transmission antenna IO. 

The baseband signal producing sections 2 are 

impleJRented by digital signal processing, such as DSP 

(diqttal siqnal processor} or ASIC. On the other hand, 

the baseband signal combining section 3 is implemented by 

digital si~nal processing such as DSP or ASIC. When the 

modulation clrcuit 4 adopts orthogonal modulation as the 

modulation system. the baseband siqnal combining sect.ion 

3 delivers the combined baseband signal having an I 

component and a Q component to the modulation circui~ 4. 

The amplifier 6 outpu~s P(W) per one transmission 

data signal, and outputs P x N (W) when the transmission 

dat.a signals, N in number, are used. The amplifier 6 is 

excellent in linearity to suppress the distortion in 

outpu~ down to a predetermined level or less, and has low 

power consumption. Specifically, the amplifier has a 

st.ruct.ure such that. t.he M power amplifyinq circuits 8, 

operated in parallel, and has a function such that the 

phase characteristic of the modulation signal passinq 

through each circuit is made to coincide with a specific 

value withln a predet.ermined··range. With the above­

mentioned function of the power amplifying circu~ts:S, 
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the distribuling circui~ 7, and the combining circuit 9, 

it is possib1e to produce lhe transmission signal ha~inq 

a reduced loss so that low power conswnption i$ achieved. 

The distributing circuit 7 or the combining c1rcu1~ 9 can 

be 1mplement.ed, for example, by a Wilkinson distributing 

circuit or a Wilkinson combining circuit.. 

In the transmission device for use 1~~a mobile 

communicatio11 syst.em, it. is assumed t.hat., when t.he power 

amp1ifying circuits 8 are normally operated, each of the 

baseband signal producing sections 2 has output power p 

(W), t.he amplifier 6 has a gain G (dB), and the 

modulation circui~ 4 has·a qain g (dB} in order to keep 

~he t.ransmission power of P (W) per one transmission dat.a 
I 

signal. Herein, the relationship given by G ~ 10 x 

lo~(P/p) - q is held. 

Turning to Fig. 3, description will proceed Lo 

operation of the control section 11 of Fig. 2. At first., 

lhe control section 11 judges whet.her or not the power 

amplifying circuits B-l to 8-M are normal (step Sl). If 

t.he result shown they are normal, the operation returns 

to the upstream of the judging step (step Sl) t.o 

continuously monit.or t.he power amplifying circuits 8-1 to 

8-M. 

On the other hand, unless they are normal, it is 

indicated thH~ an error occurs in any of t.he power 

amplifying circuits 8-1 to BM. Then, detection is made 

of the numbe~ rn of erroneous·"Ones of the power amplifying 

circuits 8-1 to 8-M (step S2). Thereafter, calcuiatibn 
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is made of a gain attenuation level L dB in the amplifier 

6, which level is unique.ly det.ermined by t.he numbe.t:" in of 

the erroneous power amplifyi-nq circuit.a (step S3). 

Subsequently, the control section 11 calculates, 

as the number uniquely determined by the gain attenuation 

level L dB of: the amplifier 6, t.he number n of those 

baseband signal producing sections whose outpats should 

be Lurned off (step S4). Then, the outpu~s of then 

baseband signal producing sections are turned off (s~ep 

SS). 

~he number n of t.hoae baseband signal producinq 

sections whose outputs should be turned off can be 

calculaLed by lhe use of the, relationship rep~esented by 

10 x log(n x p) ~ 10 x log(N x p) - L. In the control 

operation of turning off lhe out.puts of the n baseband 

siqnal producing sections (step S5), particular ones of 

the baseband signal producing sections which are not 

supplied with any transmission data signal are 

preferent.ially LUrned off. It is supposed that the 

number of the baseband signal producing sections without 

any transmission data signal supplied thereto is less 

than n. In this event, the control operation is carried 

out in such a manner lhal the outputs are successively 

turned off from those baseband signal producing sections 

to which the input of the transmission data signals has 

been f.lnished. The above-mentioned control operat.ion 

serves lo prevent the. transmtssion data signal in use 

from being forcedly int.errupted. 
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After the step of turning off the outputs of the 

n baseband slgnal producing sections (step SS), the 

outputs of the remaining baseband signal producing 

sections (N - n), in number, except the baseband signal 

producing sections havinq been turned off in the 

vreceding step are increased by L dB (step S6). By this 

operation, the transmission power of the output: signals 

produced form the (N - n) baseband signal producing 

sections is kept unchanged at P(W) ~hlch is the output. 

power deli~ered from the transmission antenna 10 before 

~he failure occurs in the m power amplifier circui~s. 

As described above, in the transmission device 

for use in a mobile communication system illustrated in 
I 

Fig. 1, it ls possible to compensate, by increasing t.he 

outputs of the baseband signal producing sections by L 

dB, the decrease L dB of the transmission power caused by 

the attenuation in gain of the amplifier 6 when the m 

power amplifier circuits are failed. 

When four power amplifying c1rcuit.s 8-1 to 8-4 

are normal in the above-described t.ransmiss1on device for 

use in a mobile communicat.ion system each of the sixt.een 

baseband signal producing sections 2-l to 2-16 has output 

power of O.l(W). the amplifier 6 has a gain of 10 (dB). 

and the modulation circuit 4 has a qain of 0 (dB) so as 

to keep the transmission power 1 (W) per one transmission 

data siqnal. In this event, the control section 11 

judges whether or not the power amplifying circuits 8-1 

to 8-4 are normal and, in case of occurrence of an e~ror 
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in any one of the power amplifying circuiLs 8-l ~o 8-4, 

det.ect.s the number of the erroneous ones of t.lie power 

altlplifying circuits 8-1 to B-4. 

It is supposed here t.hat the power amplifyinq 

circuit. 8-1 is failed. Then, calcula~ion is made of the 

gain at.t.enuat.ion level L dB of the amplifier 6 caused. by 

the failure in the single power amplifier ciPOUit 8-1 

(herein, L dR = 3 dB). The control section ll 

calculated, as the number uniquely determined by t.he gain 

attenuat.ion level L dB of t.he amplifier 6, lhe number n 

of those baseband signal producing sections whose out.puts 

·should be turned off. Then the out.puts of then baseband 

signal producinq sections are turned off. Thus, the ~ain ' . 

at.t.enuat.ion level of 3 dB is caused in the amplifier 6 

due to the failure in the single power amplifying circuit 

8-1. on the other hand, t.he number of baseband signal 

producing sections 2-1 through 2-16 is equal to s1xt.een, 

In this event, the nu~ber n of those baseband signal 

produclng- sect.ions whose out.put.a should be turned off is 

equal t.o eight.. 

In tbe control operation of turning off lhe 

output.s of the eight baseband signal producing sect.ions, 

part.icular (.mes of the baseband signal producing sect.ions 

which are not supplied with any t.ransmission da~a signal 

are preferenlially turned off. It. is supplied t.hat. t.he 

number of the baseband signal producinq sect.ions without 

any transmission dat.a signal ,supplied theret.o is less 

than eight. In this event., the control operation is: 
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carried out in such a manner that lhe outputs are 

successively turned off from those baseband signal 

producing sections to which the input of the transmission 

data signals has been finished. The above-men~ioned 

opera~ion is continued until the number of Lhe baseband 

signal producing· section whose outputs of the baseband 

signals have been turned off is counted up t.o -·eight. 

After the outputs of t.he eight baseband signal 

producing sections are ~urned off, the control section 11 

increases, by L dB, the outputs of the (N - n) baseband 

signal producing sections except the baseband signals 

producing secLions which have been turned off. Herein, 

eight (16 - 0) baseband signals producing sections are 

operable. 1~he outputs of these eiqht baseband signal 

producing sections are ~ncreased by 3 dB corresponding lo 

0.2 (W). 

By this operation, the transmission power of the 

outpuL signals produced from the eight baseband signal 

producing sections is kept unchanged at 1 (W) which is 

the output power delivered from the transmission antenna 

10 before the failure occurs in the single power 

amplifier circuit BA. This means that ~he increase of 

the outputs of ~he baseband signal producing sections by 

3 dB can compensate the decrease 3 dB of the transmission 

power causen by the gain attenuation in the amplifier 6 

when the single power amplifier circuit 8A is failed. 

Turning to Fig. 4, description will proceed lo a 

transmission device according lo a second embodimen' of 
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lhis invention. ~he transmission device is also for use 

in a base station BS of the mobile communication system 

in carrying out transmission of a transmission signal 

through a transmission antenna lO to mobile s~ations (not 

shown) like the transmission device illustrated in 

Fig. 2. 

The transmission device includes first· through 

0-~h baseband processing circuits 1-1 to 1-Q, where Q 

represents an integer greater than one. Each of lhe 

f irsl through the Q-th baseband processin9 circuit.a 1-1 

to 1-Q is similar in structure to the baseband processinq 

circuit 1 of lhe transmission device illustra~ed in Fig. 

2. That ls, each of the first through the Q-lh baseband 

processing circuits 1-1 to 1-0 includes baseband signal 

producing sections 2-1 to 2-N (Fig. 2) and a baseband 

signal combining seclion3 (Fiq. 2), where N representing 

another in~eger greater than one. 

The transmission device further includes first 

through Q-t.h carrier oscillation circuits 5-1 ~o 5-Q 

which produces first through 0-th ca~rier signals of 

carrier frequencies fl lo fQ different from each other, 

respectively. The t.ransmission device st.ill further 

includes first t.hrough Q-lh modulation circuits 4-1 to 

4-Q. a modulation signal combining ci~cuil 13, an 

amplifier 6, and a control section 11'. 

Tho amplifier 6 is similar in structure to the 

aznplifler 6 of the lransmlssJ:on device illustrated 1.n 

Piq. 2. 'l'hat is, the amplifier 6 includes a distrlliut.ing 
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circuit 7 (Fig. 2), first through M-th power amplifying 

circui~s 8-1 to 8-M (Fig. 2), and a combining circuit 9, 

where M represents still another integer greater than 

one. 

gach of the baseband signal producing sections 

2-1 to 2-N of each of the firet through the Q-th baseband 

processing circuits 1-1 to 1-Q produces, as a,baseband 

signal, a processed signal given by subjecting a 

predetermined processing lo a trans.mission data signa1 

which is described above in Fig. 2. The predetermined 

processing is typically a coding processing for coding 

the transmission data signal to produce a coded signal as 

~he baseband signal in the manne~ which ls described 

above. 

The baseband signal combining section 3 of each 

of the f irsl through lhe Q-th baseband processing 

circuits 1-1 to 1-Q combines the baseband signals of the 

baseband signal producing sections 2-l lo 2-N of each of 

the first through the Q-th baseband processing circuits 1-

1 ~o 1-0 into a combined baseband signal. 

The first through the Q-~h modulation circuits 

4-1 to 4-Q modulates the first through the Q-th carrier 

signals in response lo the combined baseband signals of 

the baseband signal combining sect.ions 3 of the first. 

through the Q-t.h baseband processing circuits 1-1 to l-Q 

t.o produce first through Q-th modulation signals, 

respect.i-vely. 
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The modulation signal combining circu~~ 13 

combines the first throuqh ~he 0-lh modulation signals 

into a combined modulation signal. 

The distributinq circuit 7 of the amplifier 6 

distributes the combined modulation signal into 

distributed modulaL!on si~nals to deliver the distributed 

~odulaLion slgn~ls to t.he first through ~he M-~h power 

mnplifyin9 circuits 8-1 to 8-M of the amplifier 6, 

respect.ively. 

Each of the power amplifying circuits 8-1 ~o 8-M 

amplifies tbe distributed modulatioti signal to produce an 

amplified slgnal. Each of the power amplifying circuits 

8-1 to 8-M produces an ala:cn signal when a failure occurs 

in each of the power amplifying circuits 8-1 to 8-M in 

the ~anner described above. 

The combining circuit 9 of the .amplif 1er 6 

combines lhe amplified signals of the first. ~hrough the 

M-th power amplifying circui~s 8-1 to 8-M to produce the 

trans~ission signal. 

The control section 11' controls the baseband 

signal producing sections 2-1 lo 2-N of each of the first 

throuqh the Q-th baseband processing circuits 1-1 lo 1-Q 

in response to the alarm signal from each of the power 

amplifying circuits 8-1 to 8-M to increase a level of the 

combined bu.seband signal of each of the first. through t.he 

Q-th baseband processing circuits 1-1 lo 1-0 so as to 

compensate for a decrease in--power of the ~ransmission 

singal due to ~he failure occurred in each of the gower 
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amplifying circuits 8-1 Lo 8-M. 

The control section 11' includes a decreased 

power calculating unit lla and a controlling unit llb'. 

The decreased power calculatinq unit 11 is connected to 

the power amplifying circuits 8-1 to 8-M and calcula~es 

as a decreased power, in response to the alarm signal 

from each of the power amplifying c1rcu1~s 8-1 to 8-M. 

~he decrease in power of the transm~ssion s!ngal due to 

~he failure occurred in ~ach of the power amplifying 

circuits 8-1 to 8-M. The controlling unit llb' is 

connected to the decreased power calculating unit lla and 

the baaeband signal producing sections 2-1 to 2~N of each 

of the first throuqh the Q-Lh baseband processing 

ciroui~s 1-1 LO 1-Q and controls lhe baseband signal 

producing sections 2-1 to 2-N of each of the first 

through Lhe Q-Lh baseband processing circuiLs l-1 to 1-Q 

lo increase the le~el of the combined baseband signal of 

each of the first through the Q-lh baseband processing 

circui~s 1-l to 1-Q so as to compensate for the decreased 

power. 

The decreased power calculatinq unit lla includes 

a detecting part which carries out the above-mentioned 

steps Sland S2 of Fig. 3. For this purpose, the 

detecting part (SI and S2) is connected to the power 

amplifying circuits 8-l to 8-M and detects. in response 

to ~he alarm signal from each of the power amplifying 

circuiLs 8-1 to 8-M, the number m of erroneous power 

amplifying circuits in which the failure occurs among ~he 
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power amplifying circuits 8-1 to B-M, 

The decreased power calculating unit lla further 

lnc·ludes a calculating part which carries out, t.he step 63 

of Fiq. 3. For this purpose. the calculating part. ($3) 

is connected to the detecting part (Sl and S2) and 

calculates the decreased power in response to the number 

m of 'lhe erroneous power amplifying circuits ... ~·-

The controlling unit 11' includes a calculating 

part which ca.r'ries out the step S4 of Fig. 3. For this 

purpose. the calculating part (64) is connected to t.he 

decreased power calculating unit lla and calculates. in 

response to t.he decreased power by the use of a 

relationship represented by 10 x log(n x p) ~ 10 x log(N 

x p) - L, the number n of baseband signal producing 

sections which should be turned off among the N baseband 

signal producing sect.ions 2-1 lo 2-N of each of the first 

through the Q-t.h baseband processinq circuits 1-1 ~o 1-Q. 

where t.he deceased power is represented by L (dB) and 

where each of lhe power amplifying circuits B-1 t.o 8-M 

produces the amplified siqnal p(W) when each of the power 

amplifying cJrcuits 8-1 lo 8-M is normally operated 

without occurrence of the failure. 

The cOl'll:rolling unit. 11' further includes a 

t.ui:ninq-off part. which carries out t.he step SS of F:i.q. 3. 

For 'lhls purpose, the turning-off part (SS) is connected 

to the calculating part (S4)and turns off n baseband 

signal producing sections among lhe N baseband signal 

producing sections 2-1 to 2-N of each of the first. 
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through lhe Q-th baseband processing circuits 1-1 to 1-Q. 

The controlling unit 11' still furthe~ includes 

an increasing part which carries out the step S6 of Fig. 

3. For this purpose, the increasing part (S6) is 

connected lo lhe turning-off part (SS) and increases each 

of output levels of (N - n) remaining baseband signal 

producing sections of each of t.he first through the Q-th 

baseband processinq circuits 1-1 to 1-Q so that the level 

of the combined baseband signal of each of the first 

through the Q-th baseband proce&sing ci~cuits 1-1 to 1-Q 

is increased by L (dB). 

In tbJ s manner, the control section llb' 

restricts the number of available ones of t.he baseband 
r 

singal producing sections 2-1 to 2-N in order to supp~ess 

an increase of the combined modulation signal of the 

modulation signal combining circuit 13 wit.hin a range 

such t.hat. intermodulation distortion of the power 

atnplify it19 circuits normally operat.ed without. occurrence 

of the failure ls nol deLeriorated. 

In t.he transmission device of Fig~ 4, the carrier 

oscillation circuits 5-1 lo 5-Q have functions of 

oscillat.inq different carrier frequencies fl to fQ. 

Thus, a plu~ality of frequencies are used as channel 

frequencies. 

In the above-mentioned t.ransmission device 

according to t.his invent.ion, t.he ainplif ier comprises a 

pluralit.y of the power amplificat..ion circuits to car_ry 

out. parallel amplification. Controlled by the control • 



·-··------ -

30 

section, the baseband processing circuit is operated so 

thaL a transmission power of the transmission signal is 

not decreased even in occurrence of a £a1lure in at least 

one of t.he power amplifying circuits. Thus, a service 

zone is prevent.ed from beinq narrowed. 

More specifically, in case of occurrence of the 

failure in at least one of the power amplifying circuits, 

the gain of the CUl\plifier decreases. The decrease of the 

qain implies the decrease of the transmission power, 

which causes the se:rvice zone to become narrow. ln order 

to prevent the above, the control Beet.ion dont.rols the 

baseband processing circuit so as Lo increase the input 

power supplie~ to the amplifier. Specifically, as the 

input power supplied lo the amplifier is proportional to 

t.he out.put power of the baseband siqnal producing 

sect.ions of the baseband.processing circuit, it 1$ 

possible to prevent t.he service zone from being narrowed 

by increasiny the output power of the baseband signal 

producing sect.ions. 

However, the increase of the input. power may 

deteriorate lhe intermodulation distortion characteris­

tics of ~he power am~lifying circuits. This results in 

deterioration of the communication quality. In view of 

t.he above, 1.n order t.o prevent the increase of t.he 

intermodulation distortion and to avoid the service zone 

from being narrowed, the control section controllably 

restricts the number of t.he available ones of t.he 

baseband signal producing sections in t.he baseband -
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processing circuit. In this manner, the total sum of the 

modulation signal power supplied to the power"amplifying 

circuits is kept at a level not higher than the 

predetermined level. Thus, by restricting the number of 

the baseband siqnal producinq sections, the output power 

per one baseband signal producing section is increased 

and ~he increase of the input supplied lo tha~power 

amplifier is reduced. As a result, ~he intermodulation 

distort.ion oharacleris~ic of the po~er amplifying circuit 

is prevented from deterioration. 

As described above, in the transmission device 

·according to this invention, in occurrence of the failure 

in at least one of the power amplifying circuits, the 

baseband prooessing circuit controlled by the control 

section is operable to increase the inpul power supplied 

to the amplifier which includes a pluralily of the power 

amplification circuits arranged to ca~ry out parallel 

amplification. With this structure, the transmission 

powe~ of ~be Lransmission signal is not decreased e~en in 

occurrence of the failure in at least one of the power 

811\plifying circuits. Thus. the service zone is prevented 

from being narrowed. This enables the operation with a 

small-scale ':ircuit structure and low power conswnpt.ion. 

In addition, this invention is applicable not only to a 

transmission device adopting a spread spectrum 

communication syst.em in which a plu:i:ality of transmission 

data signals are transmi~ted·by lhe use of a single 
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frequency but also to a ratio transmission device for 

simulLaneously transmittinq a plurality of frequencies. 
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WHAT IS CLAIMED IS: 

1. A tran$mission device which is for use in a 

base station of a mobile cOllllllunica~ion system and which 

has input terminals, N in number, for receiving 

transmission data s19nals. respectively. where N 

represents an in~eger greater than one, said device 

carrying ou~ transmission of a transmission signal in 

response to lhe transmission data signals and comprisinq:-

a baseband processing circuit comprising baseband 

signal producing sections, N in number, connected to said 

input ~erminals. respectively, and a baseband signal 

combininq section; 

a carrier oscillation circuit for producing a 

carrier sJ.gnal; 

a ~odulalion circuit~ 

an amplifier comprising a dis~ributing circuit, 

power amplifying circuits. M in number, and a combininq 

circuit; where M represents ano~her in~eger qrea~er than 

one; and 

a control section; 

each of said baseband signal producing sections 

producing, as a baseband signal, a processed signal qiven 

by subjecllnq a predete~mined processing to said 

transmission data siqnal; 

said baseband signal combining section being 

connected to said baseband signal producing sections for 

combining the baseband signals in~o a co~bined baseband: 
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signal; 

said modulalion circuit being connected to said 

carrier oscillation circuit and said baseband signal 

combining section for modula~ing said carrier signal in 

response to Aaid combined baseband signal to produce a 

modulation signal, 

said distributing circuit being connected to said 

modulat.ion c.l.rcuit. and t.o said power amplifying aircuit.s 

for dist.ribut.ing said modulation signal into dist.ribut.ed 

modulat.ion signals t.o deliver said dlstribut.ed modulat.ion 

signals ~o said power amplifying circuits, respectively; 

each of said pa~er antplifyinq circuits a1t1Plifying 

said distributed roodulatlon signal to produce an 

amplified signal, each of said power amplifying circuits 

producing an alarm signal when a failure occurs in each 

of said power amplifying circuits; 

said combining oircui~ being connected ~o said 

power amplifying circuiLs for combining the amplified 

signals to produce said transmission signal; 

said control section be1nq connected to said 

power amplifying circuits and said baseband signal 

producing sections for ~ontrolling said baseband signal 

producing S(;~ct.ions in response to t.he alarm signal from 

each of said power amplifying circuits to increase a 

level of said combined baseband signal so as ~o 

compensa~e for a decrease in power of said transmission 

sinqal due to said failure occu~red in each of said power 

amplifying circuits. •. 
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2. A transmission device as claimed in Claim 1, 

wherein said control section comprises: 

decreased power calculating means connected to 

said power amplifying circuits for calculating as a 

decreased power. in response to the alarm signal fro~ 

each of said power amplifying circuits, the decrease in 

power of said transmission singal due to said·failure 

occurred in each of said power amplifying circuits; and 

controlling means connected to said decreased 

power calculating means and said baseband siqnal 

producing sections for ~ontrolling said baseband signal 

producinq seclions to increase the level of said combined 

baseband signa~ so as to compensate for said decreased 

power. 

3. A transmission device as claimed in Claim 2, 

wherein said decreased power calculating means comprises: 

de~ecting means connected to said power 

alllplifying cJ.rcui t.a for det.ect.lng, .in response to t.he 

alarm slqnal from each of said power amplifying circuits. 

the number m of erroneous power amplifying circuits in 

which said failure occurs among said power amplifyinq 

circuits; and 

calculating means connected to said detecting 

means for calculating said decreased power in response to 

the number m of said erroneous power amplifying circuits. 

4. A transmission device as claimed in Claim 2, 

wherein said controlling means comprises: 
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calculating means connected to said decreased 

power calculating means for calculatinq, in ~esponse to 

said decreased power by ~he use of a relationship 

represented by 10 x log(n x p) ~ 10 x log(N x p) - L, ~he 

number n of baseband siqnal producing sections which 

should be tu~ned off among said N baseband signal 

producing sections, where said deceased powe~4s 

represented by L (dB) and where each of said power 

amplifying dircuits produces Lhe amplified signal p(W) 

when each of said power amplifying circuits 1s no:i=mally 

operated without occurrence of said failure; 

turninq-of f means connected to said calculating 

means for turninq off n baseband siqnal producing 

sections among said N baseband signal producing sections1 

and 

increasing means connected to said turning-off 

means for increasing each of ou~put levels of (N - n) 

remaining baseband signal producinq sections so that the 

le~el of said combined baseband signal is increased by L 

(dB). 

5. A transmission device as claimed in Claim 1. 

wherein each of said baseband signal producing sections 

produces, as said baseband siqnal, said processed signal 

qiven by subjectinq, as said predetermined processing. a 

codinq processinq to said transmission da~a signal. 

6. A transmission device as claimed in Claim l, 

wherein each of said baseband, signal producing sections 

producea, as said baseband signal, said proc~ssed signal -
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given by subjecting, as said predet.ermined processing, a 

spread spectrum process1nq to said transmission data 

signal. 

7. A transmission device which is for uae in a 

base.station of a mobile conununicat.ion syst.em in carrying 

out transmi~sion of a transmission siqnal and which 

comprises: 

first ~hrough Q-th baseband processing c~rcuit.s, 

each of whit!h comprises baseband signal producing 

sections, N in nwnber, and a baseband signal ~ombining 

section, where Q represents an integer g~eat.er ~ban one 

and where N representing ·another integer greater than 

one; 

first through Q-th carrier oscillation circuits 

for producing first. through Q-th,carrier siqnals of 

carrier frequencies different from each other. 

respect.ively; 

first through Q-th modulation circuits; 

a modulation signal combining circui~J 

an amplifier comprising a distributing circuit, 

power amplifying circuits, M in number, and a combining 

circuit, where M represents still another integer greater 

than one; and 

a control section; 

each of said baseband signal producing sections 

of each of said first through said Q-th baseband 

processing circuiLs ~roducing, as a baseband signal, a 

processed signal given by subjecting a predetermined 
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processin9 Lo a lransmission da~a signal; 

said baseband signal combining section of each of 

said first through said Q-th baseband process1nq circuits 

combining t.he baseband signals of t.he baseband signa1 

producing sections of each of said fi~s~ through said 

Q-~h baseband processing circuits into a combined 

baseband signal: 

said first. through said Q-t.h modulaLion circuits 

modulating said first Lhrough said Q-th carrier signals 

in response ~o the combined baseband signals of the 

baseband signal combining sections of said firs~ through 

said Q-th baseband processlng:circuiLs to produce first 

through Q-th modulation signals, respectively; . 
said modulation signal combining circuit 

combining said first through said Q-t.h modulation signals 

into a combined modulation signali 

the distributing circuit of said amplifier 

distributing said combined modulation signal inlo 

distributed modulation signals to deliver said 

dist.rlbut.ed modulation siqnals to the first. through t.he 

M-t.h power amplifying c·ircui t.s of said amplifier, 

respect.ivelyl 

eac:h of said power amplifying circuits amplifying 

said distributed modulation signal to produce an 

amplified signal, each of said power amplifying circuits 

producing an alarm signal when a failure occurs in each 

of said power amplifying circuits, 
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~he combining circuit of said amplifier combining 

the amplified siqnals of said first through said M-th 

power amplifying circuits to produce said transmission 

signal; 

said control section con~rolling the baseband 

signal produaing sections of each of said first through 

said Q-th baseband processing circuits in response to the 

alarm signal from each of said power amplifying circuits 

to increase a le~el of said combined baseband signal of 

each of said first through said Q-th baseband processing 

circuits so as to compensate for a decrease in power of 

said transmission singal due to said failure occurred in 

each of said po~er ampl1fyin~ circuits. 

8. A transmission device as claimed in Claim 7, 

wherein said control section comprises: 

decreased power calculat.ing means connected to 

said power amplifying ci~cuits for calculating as a 

decreased power, in response t.o t.he alarm signal from 

each of said power amplifying eircuits, the decrease in 

powet: of sald transmission sinqal due to said failure 

occurred in each of said power amplifyinq circuits; and 

controlling means connected t.o said decreased 

power calculcit.inq means and t.he baseband signal producing 

sections of each of said f irsl through said Q-t.h baseband 

processing circuits for controlling the baseband signal 

producing sec~ions of each of said first through said Q­

Lh baseband processing circu~ts to increase the level of 

said comblned baseband siqnal of each of said fi:t"st. : 
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through said Q-lh baseband processing circuits so as ~o 

compensate for said decreased power. 

9. ~ transmission device as claimed in Claim 8, 

wherein said decreased power calculating means comprises: 

detecting means connected t.o said power 

amplifying c1.t:cuita for detecting. in response t.o t.he 

alaX'Jll signal from each of said power amplifying circuits, 

the number m of erroneous power amplifying ci~cuits in 

which said failure occurs amonq said power amplifying 

circuit.SJ and 

calculating means connected t.o said detectinq 

means fo~ calculatinq said decreased power in response to 

the number m of said erroneous power amplifying circuits. 
i 

10. A transmission device as claimed in Claim 8. 

wherein said controllinq means comp~ises! 

calculating means connected to said decreased 

power calculating means for calculating, in response to 

said decreased power by the use of a relationship 

represented by 10 x loq(n x p} ~ 10 x loq(N x pl - L, the 

number n of baseband siqnal produ~ing sections which 

should be turned off among the N baseband signal 

producing secLions of each of said first through said 

Q-th baseband processing circuits, where said deceased 

power is represented by L (dB) and where each of said 

power amplifying circuits produces the amplified signal 

p(W) when each of said power amplifying circuiLs is 

normally operated without oc~urrence of said failure; 
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turning-off means connected to said calculating 

means for turning off n baseband signal producing 

sections among the N baseband signal producing sections 

of each of said first through said 0-th baseband 

processing circuits; and 

increasing means connected to said turning-off 

means for inci::easing each of output levels of ,.(ll - n) 

remaining baseband signal producing sections of each of 

said fi~s~ through said Q-th baseband processing circuits 

so that the level of the combined baseband signal of each 

of said f !rst through said 0-th baseband processing 

circuits is increased by L (dB). 

11. A transmission device as claimed in Claim 7, 

wherein each of said baseband signal producing sections 

produces, as aald baseband signal, said processed signal 

giv~n by subje.ctinq, as said prede~ermlned processing, a 

coding processing to said transmission data signal. 


