METHOD OF CONTROLLI NG TRANSM SSI ON QUTPUT OF RADI O BACKGROUND OF Tﬁghgaﬁhgl Qf
ENVENTI ON The present invention relates to the control of a transnissl%?%g
output of a radio. For a radio which nust stably hold transm ssion outp 5
power, it is very inportant to stably naintain the gain of a transmtting
circuit at all times. To realize such a tadio, various types of

transm ssion output control have already been carried out. The transm ssion
out put control can be broadly classified into an 10 open | oop type, in
which the galn OTMErHGR S IdoNTHOIEIING TRaNSMISIION GeBr BR2RADGD A7
output froma tenperature sensor or a tenperature-detecting elenmeny, such
as a thermstor; and a closed |oop type, in which the gain of th
transmitting circuit is stabilized through use of an output froma 15
detection circuit provi ded i BACKEGROUNE OB PRl INVENTEIGN ansnitting circuit.
The transm ssion output control of the fornmer type has the advant age of
conpar ati ve si nphécprgsemt imsentigrensslatas i [thes adntmlngpfald e to
intentionally and readily change the 20 transm ssion output. On the

ot her hand, t¥aRsmygis PR RUtPRY fef ehoraddP & he tenperature characteristics of
the conponents constituting the tenperature-detecting el enent and the
transnitting cife%i? ¥ whichpmsd ftahly Hedd cxamsmigsdan ssdpwicy of
gain. The transm ssjon out put, control 25 of the latter type requires a
det ect Pon FPTLEF ¢ dhit§ YY important to stably maintain the gain of a

transmitting circuit at all times.

To'realize!such a radio, various types of transmission
output control have already been carried out. The
transmission output control can be broadly classified into an

10 open loop type, in which the gain of a transmitting circuit
is stabilized by means of an output from a temperature sensor
or a temperature-detecting element, such as a thermistor; and
a closed loop type, in which the gain of the transmitting
circuit is stabilized through use of an output from a

15 detection circuit provided in the final stage of the
transmitting circuit.

The transmission output control of the former type has
the advantage of comparative simplicity and less expense, as
well as of being able to intentionally and readily change the

20 transmission output. On the other hand, the individual
difference in the temperature characteristics of the
components constituting the temperature-detecting element and
the transmitting circuit makes it impossible to ensure
sufficient accuracy of gain. The transmission output control

25 of the latter type requires a detection circuit which is



-2- provided in the final stage of the transmtting circuit and is the only
gl ement that nmay adversely affect the accuracy of gain. For this reason,
the transm ssion output control of the closed |oop type provides the
accuracy of gain better 5 than that provided by the transm ssion output
control of the open | oop type. On the other hand, the extent of variation

I n the transm ssion output power is determ ned by the extent of detection
of the detection circuit. Therefore, the transmitting circuit, which

I'nt enti onal byoghasgesnt fRe 1Pinal $6548 S5t Uh Uats Wi ng V%ﬂhfec Uy Very

conplicated in configuration and expensive. In the case © or egol ng
exi sting teglnthe oty Nglandht cehd®© ray alveME ) df fdidie Ay of

t hrough a control channel or a call channel by use of one transmtting
circuit, 1l5gaimnd Rércthistredsomalthe chrargas ddion rantputs dontwl pi  of
the call channel while constantly maintaining the transm ssion output of
t he control tk@amhesed clepp typeprovides theraamrady lofh gaiim betitet
portabl e tel ephone which enploys a tine-division nultiplexing method, a
sufficPent than BhatrRegvided anshe Sransnisfion sutautheonsimody &f Byhe he

open | oop net ho The cl osed | oop nethod suffers the problemof |initing
t he extent %?e’&g]a‘h‘?ﬁ t¥Pe he 1 dhgricthem Mnduithe axthenty &f maxiatdionoring

of a detectjon value(nufgn.fromtrmadetectLonéglwnnj for each

transmissi ol P4° transmission output peyGNndF GetRIRINRGERY SReTEXEENFe the
L0090, PEA NG AP I AR ad MRS LRSS e AoRe!Mepl transm s
transmitting c;rcuit, which intentionally changes the
10 transmission output power, will become very complicated in
configuration and expensive.
In the case of the foregoing existing technique being
applied to a radio which transmits a signal through a control
'channel or a call channel by use of one transmitting circuit,
15 and which intentionally changes the transmission output of
the call channel while constantly maintaining the
transmission output of the control channel, e.g., a base
station for use with a simplified portable telephone which
employs a time-division multiplexing method, a sufficient
20 accuracy of transmission output cannot be achieved by the
open loop method. The closed loop method suffers the problem
of limiting the extent of change in the transmission output
or involves the monitoring of a detection value output from
the detection circuit for each transmission.
25 SUMMARY OF THE INVENTION

To solve the foregoing problems, the present invention

provides a radio which transmits a signal through a control



* -3- channel or a.call channel by use of one transmtting circuit and which
kntentionally changes the transm ssion output of the call channel, the

i mprovenent being characterized by conprising: a closed |oop which is
formed, at the tine of 5 transm ssion of a signal through the contro
channel, in order to feed back a detecTi%n’output val ue of the transm ssion
out put of the control channel to a transm ssion output control section to

t hereby control the transm ssion output of the control channel, and which

i's cancel edcﬁ&ghgf of a {:éla%rg ?&aﬁﬁéﬂsﬁs%n.séé.é’rbf’fo@e Sﬁﬁgf’éntu{hﬂ i :E%%}guf@l !

channel , thereby control e tran Ssi on out put e nnel .

BRI EF DESCRhRd! #hi6h ThEePROMALE, Riandes Stife fE e ds 5P Wt gt hod of

controlling the 15 transm ssion output of a radio according to the

- present invehéi callashahhgl, 2thé ImprtoednehttPeing evd s therd i85 BB S| oNn

bl ock of a radio according to one enbodi mrent of the present invention, in
whi ch a cl osexiptdspngs &ochesedtledp whinh dis tformd ssEtortRD) timdf of si gnal

t hrough a control channel. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT
Fi g. 15showsransmisghontofhawsignal mthrmglvithe mantinalychannal ardgni ssi on
output of a radio according to the present invention, and Fig. 2 is a block

di agr am shoRF#@¥ atosfeed (haaki a JbrHiRik tRptamadkus of dhssed | oop.

Since a control chanpel and a call channel are available for signal .
transmission output of the control channel to a transmission

output control section to thereby control the transmission
output of the control channel, and which is canceled at the
10 time of transmission of a signal through the call channel,
thereby controlling the transmission output of the call
channel.
B F_DE P N DRAWIN
Fig. 1 is a flowchart showing a method of controlling the
15 transmission output of a radio according to the present
invention; and
Fig. 2 is a block diagram showing a transmission block of
a radio according to one embodiment of the present invention,
in which a closed loop is formed at the time of transmission
20 of a signal through a control channel.
ETAILED DESCRIPTION OF E PREFERRED E DIMENT
Fig. 1 shows a flowchart showing a method of controlling
the transmission output of a radio according to the present
invention, and Fig. 2 is a block diagram showing a
25 transmission block diagram with a closed loop. Since a
control channel and a call channel are available for signal

transmission, the way to control a transmission output will



transm ssion, the way to control a transm ssion output wll -4- change
dependi ng on which one of the two channels is used for transm ssion. Mre
specifically, in step 1, the transm ssion output control block 1, shown in
Fig. 2, makes a determination as to whether or not a signal is transmtted
9 t hrough the control channel. In The tase of signal transm ssion
performed through the control channel, the processing proceeds to step 2,
where an output from an output detector 2 is detected. Subsequently, in

step 3, a t&RaRGESEEPENALHGUSn IWhE Sk aSf e MRS %HaLﬁheCl tiebly o ﬁo%
transm ssi on output on the basis of the value of the thus-detected output.
In step 4, tramsmission.  Mees fpserednlig, asisteyd 1 haHOSeNE s38idd Y-
In a case where a signal is transmtted through the call channel in step 1,
the cl osed ¢wopubpeortrahsbloaic Ul edhowistiapFidy.arg] hakes ot 15  perforned
(i.e., the loop is canceled). The processing then proceeds to step 5,
where a traisteswination ps tporhether ior pot @ mEgnadnd st heransamitbesisi on of
a signal is perfornmed in step 4. The value detected in step 2 has been

stored®i n nMeRRYghthecantgphichannelout gt tdwntage 9ifosidanalin the 20

case of signal transm ssion perforned through the call channel, a
transni ssi &F‘Hﬁﬁ’b‘tﬁs’r%” sHﬁr%fF"leﬁ’e thrgughy tthe, comtired; chansgdputheal ue

stored in thcgggpr i n st%P S (i.e., step of a transm ssion _out put
oper at i on) PTRECS My RF A qsné:%t SheR, 2 VHRER 85 GHtERta IZPEnan PHEBUSH
the call  gatector 2 is detected. Subsequently, in step 3, a
transmission output is set so as to constantly control the
10  transmission output on the basis of the value of the
thus-detected output. In step 4, transmission is performed
on the basis of the foregoing setting. In a case where a
signal is transmitted through the call channel in step 1, the
closed loop operations executed in steps 2 and 3 are not
15 performed (i.e., the loop is canceled). The proceésing then
proceeds to step 5, where a transmission output operation is
performed, and the transmission of a signal is performed in
step 4. The value detected in step 2 has been stored in
memory of the transmission output control block 1. In the
20 case of signal transmission performed through the call
channel, a transmission output is set on the basis of the
detection output value stored in the memory in step 5 (i.e.,
a step of a transmission output operation). Accordingly, at
the time of transmission of a signal through the call
25 channel, a transmission output is controlled through use of

only the transmission signal output from a variable



25 channel, a transm ssion output is controlled through use of only the
&ransm ssion signal output froma variable -5- attenuator or a nodul ator
provided in the transm ssion output control block 1. As nentioned
previously, the signal transm ssion perfﬁ{ned t hrough the control channel
gorresponds to a 5 predet erm ned transtiSsion output. Consequently, the
detecti on output val ue obtained by the output detector 2 shown in Fig. 2 is
nonitored by the transm ssion output control block 1, and the signal is

transm ttedapeeRudtss &p & L SSLAan: t'ggﬁi esul t . the
gain of 10 t he transmﬁss!}g%&%g%%ﬁ ﬁ%% %e@?é atlh I%Jé;scigot}g é’é‘;{p&t t he
sanme i s nmai gbatHe. bIbEek det ection out put val ue delivered fromthe output

detector 2 shown in Fig. 2 is nonitored solely at the tine of transm ssion

of a signal thrasigheftibonadiprdvidiie) .thid signal thihswii@slod ransm ssion
performed through the call channel corresponds to a variable transm ssion
out put. Theperfomredhthiokgls theecantmd dhamelheotdgupontis aet @ 2 shown
in Fig. 2 and nonitored at the tine of transmission of a signal through the
controf chaPFrietexmined ceransmissizn outputsni sinmequenhlly cditer ol bl ock 1.
Accordingly, signal transm ssion is performed by processing a transm ssion
out put t hr RRFIECEIRN MERNE Fralua ahtadnad banithy evtpwtpdetestor and an
out put val ug, of the Pp,ower thereby resulti n% in a gain
shown in Fig. 2 is monitored by the transmission output
control block 1, and the signal is transmitted according to
the transmissiqn output settings. As a result, the.gain of
10 the transmission output is stabilized, and the accuracy of
the same is maintained. The detection output value delivered
from the output detector 2 shown in Fig. 2 is monitored
solely at the time of transmission of a signal through the
control channel.
15 The signal transmission performed through the call
channel corresponds to a variable transmission output. The
value, which has been output from the output detector 2 shown
in Fig. 2 and monitored at the time of transmission of a
signal through the control channel, is stored in the
20 transmission output control block 1. Accordingly, signal
transmission is performed by processing a transmission ocutput
through calculation of intended transmission output power and
an output value of the power, thereby resulting in a gain
being stabilized and the accufacy of the transmission output
25 being maintained.

As has been described above, in the case of the control

channel, in which signal transmission is performed through



bei ng stabilized .and the accuracy of the transm ssion output 25 bei ng
gai nt ai ned. As has been descri bed above, in the case of the control
channel, in which signal transm ssion is perforned through -6- use of a
constant transm ssion output, a closed I$op control operation is carried
Qut. In contrast, in the case of the cal? Thannel, in which signal

transm ssion is performed through use of a variable transm ssion output, a
transm ssion 5 control operation is performed through use of only the
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circuit, enabling hol a constan transm ssi-on “out p he
present invepéi#Pid@sié hearrid® Wil adMAESHIGSstL0 in the ddsef ¥k bcher educed
a nunber of nonitors for correction value regarding the accuracy of a
transm ssi orablitghdnnel § ramwhixh Qi gnilD Wratintidd ioh Gis Pérformadde
sinplified; The accuracy of a transm ssion output can be stable; 15

The i nt er f ethorough azse toh @ framabile domensmission touwtput,ss eradsimidgisioan be
prevented; A frequency band of the transm ssion can be effectively utilized
by virfue dontrokmmeratisn ds perfdarmsdthnough use of only the signal

output from an attenuator or a modulator provided in a

transmitting circuit, enabling holding of a constantly stable
transmission output.
The present invention has the following advantages.
10 | It can be reduced a number of monitors for correction
value regarding the accuracy of-a transmission output;
A transmission output detection circuit can be
simplified;
The accuracy of a transmission output can be stable;
15 The interference resulting from the control of a
transmission output can be prevented;
A frequency band of the transmission can be effectively

utilized by virtue of the control of a transmission output.



VWHAT | S CLAINED IS 1. A nmethod of controlling the transm ssion out put
of a rar‘i m‘g r\‘gs a signal through a control channel or a call
channel gm nsmtting circuit, and which 5 intentionally
changes trdnsﬁrssron out put of the aII channel , the inprovenent being
characterized by conprising: a cl osed” | 6op which is formed, at the time of
transmi ssion of a signal through the control channel, in order to feed back
a detection output value of the 10 transm ssi on output of the control
channel tow@al 38SPLASMBR @4tput control section to thereby control the
transm ssion output of the control channel, and which is canceled at the
time of transm ssion of a signal through the call channel, thereby
controlling the transm ssion output of the call 15 channel . 2. The
met hod of contdol | i ny méehdd avs nesstool bing utheftranswdiss ton chetipetd ofh
claim1l1, wherein the transm ssion output control section holds a detection
out put valaereﬂlphwhnchnsnassmmhsoatpugnahrthrcggbb@a¢%@ﬁr®y ¢hanpéebser

| oop 20 fornmed at the_time of transm ssion of a signal through t he
control chanfiell gbapeel By weAt e PRAgtEaRSREBRLRG sSiBFubl prad gt

basis of the thus-held detection output value ,at the tine_of tra ssion
of a $i gnatntRPSEGRALAE EhRRgeRahhe| transmission output of the ca

channel, the improvement being characterized by comprising:
a closed loop which is formed, at the time of

transmission of a signal through the control channel, in
order to feed back a detection output value of the

10 transmission output of the control channel to a transmission
output control section to thereby control the transmission
output of the control channel, and which is canceled at the
time of transmission of a signal through the call channel,
thereby controlling the transmission output of the call

15 channel.

2. The method of controlling the transmission output
of a radio as claimed in claim 1, wherein the transmission
output control section holds a detection output value of the
transmission output which is obtained by the closed loop

20 formed at the time of transmission of a signal through the
control channel, as well as controlling the transmission
output on the basis of the thus-held detection output value
at the time of transmission of a signal through the call

channel.



