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1 T CEOO0572R GAIN CONTRCOL CIRCUI T FOR RADI O TRANSM TTER
Background of the Invention 5 - The present invention rel ates

generdlly to gain control circuitry for radio transmtters, and, nore
particularly, to a gain control circuit for a radio transmtter operative
to transmt nodul ated signals in discretje bursts. A comru@gl‘oebtg'% systemis
operative to tr_ansm't 10 information (referred to herei nbelow as an
"informati on signal") between two or nore |ocations, and includes, at a

mini num a transm tt etGARY QONTBOLe CIRGUIT I8 B@IQMMHE on .

channel . A radi o comuni cation systemis a comuni cation systemin which
the transm ssion channel conpris radi. channel wherein 15

t he radi o-frequency channel is d??‘ﬁ@ afg‘i’%gﬁ‘% Q9% quenci es of the
conmuni cation spectrum The transmitter, which forns a portion of a radio

Signal it T4t m s LQE?QQ?@?‘@##%#%%%%@ el Bshel &L@‘? ebff bdlifal "

radi o- frequencyclm or sadio Bansmitteys, andutuwerpardicnlady, ¢0 acgain y whi ch
perforns a pfo Fob & Mﬁﬁiﬁ:&&@ro réﬁ%‘t@t?%&&ﬁfémo%?ated

I nformation 5|gr1a |s to transmtted S I npressed upon a

r adi o- frequencysz . The radi o-frequency el ectromagnetic

wave upon whi ch ]g he 25 | N@dﬂﬁﬂﬂﬁaﬁbﬁ@stﬁ% ismgmam tosu%bsmii;r eqluency
PREIRIENE R ST o e e
el ect romagnet i chetomeen twomrrmore locstions; andinnludes,catr aiminisaymgla " and t he
radi o- frequencyanghftidr'aRa Whddeiva fntePBirndRed ' & Col¥mubicd 36 BRhhRT
A radio communication system is a communication system in which
the transmission channel comprises a radio-frequency channel wherein
15 the radio-frequency channel is defined by a range of frequencies of the
communication spectrum. '
The transmitter, which forms a portion of a radio
communication system, includes circuitry for converting the
information signal into a form suitable for transmission thereof upon a
20 radio-frequency channel. Such circuitry includes modulation circuitry
which performs a process referred to as modulation. In such a process,
the information signal which is to be transmitted is impressed upon a
radio-frequency electromagnetic wave.
The radio-frequency electromagnetic wave upon which the
25 information signal is impressed is of a frequency within a range of
frequencies defining in the radio-frequency channel upon which the
information is to be transmitted. The radio-frequency, electromagnetic
wave is commonly referred to as a “carrier signal,” and the radio-
frequency, electromagretic wave, once modulated by the information
30 signal, is commonly referred to as a modulated signal. '
Various modulation schemes are known for impressing the
information signal upon the carrier signal to form thereby the




30 signal, is comonly referred to as a nodul ated signal. Various

nodul ati on schenmes are known for inpressing the information signal upon the
carrier signal “to formthereby the -2- nodul ated signal. For instance,
anpl i tude nodul ation, frequency nodul ati on, phase nodul ati on, and

conbi nations thereof are all nodul ation scléerres by which an i nformati on
signal may be inpressed upon a carrier wave to forma nodul ated signal. 5
Radi o communi cation systens are advantageous in that no physical

i nt er connect i onmiogulstdi sngnab.etﬂmemsﬂmce remplitade modulation, frequeney once

the informatio f‘ga %P]m el I
nodul at ed si gnmugm% gggé#@ over’ ar sttzlr‘fg%s are m radi o

a

comuni cat i on m@ie gnas mes by whishran ?cm#tl@ﬁm wb«arxmmesm
radi o comuni ca&p‘;ﬁlasm %sgrﬁotﬁgl@bqigdumd\mgﬁﬂ further permts both
transm ssion of I nformati o a Io‘c]giclagw? and .transm sgion, of i nfor%i on
fromthat Idcation. Each . SYSiEmB.3re AQUARLAZRANS A0 0

syst em cont ai nsplllumhalamtemdctmn Brokquired between the tramsmititer andathe 15

receiver posit '&%ﬁﬂr&t ﬁoé'tﬂgllﬁﬂr‘?ﬁgﬁbﬁ %ﬂﬂ&%ﬁumriosfoégh %‘ﬁ%t%dyed

to as a radio transcefver or, nore srnp a transceiver

transcei vers cofignalictheomodule tedp&ﬁ&ﬂb darge st,mcea:s
are operative to transmt x W 'c@ﬁﬁhu%éh §¥§ ’i@‘l‘ fFadipequency
channel and to receive a u at ed nsm on a second,
frequency &hanrkommipusatio rp %M‘l@ q &mvers

are transm tt eddeseeibed ébew rBut wluch further permits both transmission of

information to a location and transmission of information from that
location. Each location of such a two-way, radio communication system
contains both a transmitter and a receiver. The transmitter and

15  receiver positioned at a gingle location typically comprise a unit referred
to as a radio transceiver, or, more simply, a transceiver.

Conventionally, transceivers constructed to be operated in

two-way communication systems are operative to transmit a modulated
signal upon a first radio frequency channel and to receive a modulated

20 signal transmitted upon a second, frequency channel. Because signals
transmitted to and by such transceivers are transmitted upon different
radio frequency channels, simultaneous two-way communication
between two or more transceivers is permitted. Signals are
continuously transmitted upon each of the two radio frequency channels

25  to effectuate the two-way communication. Such two-way
communication is oftentimes referred to generally by the term duplex
operation of the transceiver.

Certain frequency bands of the electromagnetic frequency

spectrum have been allocated for such two-way communication. For

30 instance, a frequency band extending between 800 MHz and 900 MHz
has been allocated in the United States for cellular communication
systems. A plurality of radio frequency channels have been defined in



radi o frequency channel s, simnultaneous two-way comruni cati on between two or
noreg transceivers is permtted. Signals are continuously transmtted upon
each of the two radio frequency channels 25 to effectuate the two-way
comuni cation. Such two-way comruni cation is oftentines referred to
general ly by the term dupl.ex operation of_4he transceiver. Certain
frequency bands of the electromagnetic frequency spectrum have been

al l ocated for such two-way communi cation. For 30 instance, a frequency

band ext endi ngsuch feequatty bend peintttingleparatiopcofinumerous celivlar he Uni t ed
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al l ocated for mmmmmmbmouﬂeas selephones (which constituteomsotherttype of

anot her type ofgif e eédif's’tr& uction). Increased popularity of
use of such two-way co |cat| tems has resulted in increased demand
for access to 10 the fi m& neey twetW@Yel s al | ocat ed

for such two- Wﬁﬁmamcﬁﬁ& aﬂmﬁhherfe ulbeaeinbﬁmed@e@uema Qoluhbbéséeto
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way eommumcatlon Schemes have been developed to utilize more
efficiently the frequency bands allocated for such use.
Several of such schemes involve the modulating in encoded
form the information signal. In such a process, the signal becomes

15 compacted, and the signal may be transmitted more efficiently (i.e., the
same amount of information may be transmitted in a lesser amount of
time). Additionally, a modulated signal formed by such a process need
not be transmitted continuously; rather, the modulated signal may be
transmitted in discrete bursts.

20 To optimize the use of the available frequency spectrum, it
is often advantageous to modulate both the phase and amplitude of a
signal. One such scheme by which an information signal may be
encoded is a /4 shifted quarternary phase shift keying (#/4-QPSK)
modulation scheme. In such a modulation scheme, the information

25  content of a modulated signal formed thereby is contained in the phase
of the modulated signal. However, rapid phase changes at the data
rates used in these communications systems results in large frequency
deviations of the modulated signal which, in turn, results in wide
frequency channels. To improve spectrum efficiency, the baseband

30 modulation is frequency limited (filtered). This filtering results in
significant amplitude modulation of the modulated signal.



formthe information signal. In such a process, the signal becones 15
conpacted, and the signal nmay be transmtted nore efficiently (i.e., the
sanme amount of information nmay be transmtted in a | esser amount of tine).
Addi tionally, a nodul ated signal formed by such a process need not be
transmtted continuously; rather, the nodulgated signal may be transmtted
I n discrete bursts. 20 To optim ze the use of the avallable

frequency spectrum it is,o ant dul at e both phase and
anplitude of a signal. é’gtﬁbqspggﬁ‘ﬁﬂéﬁgﬁtﬁiﬁ ?’ | may
be encoded is adikefeth/lﬂu%bsfmdtxwm rth nhadalabdfdigkewwdx te
([err]/4-QPSK) ;mod Lon_s In_s aem)d.ul ag 1@ schene, stchr?a .

i nformation 25 b ’gﬁ(ﬂn&fmg o‘lﬁ%"gﬁ% kind ?‘M& grséed?e |f§e%‘b?ﬂ°3| RKed
in the phase ofpenmtmdluSmhch te@uahuelﬂsweferredltamschmaémmbangaihplethe

data rates gqmrmum cations systems results in large frequency
devi ati ons of t e nodulated signal which, in_turn, results in w de

frequency channels. To i nawegpe%theha@#métbmwnmeéaweﬂmmmde of
nodul ation is fd WQI@KLmadhmteﬁfmghele@m mhiast beidiertised when!dmplifying

ficant ampl { th | at ed
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bandwi dth i s cdwransmitterisjreuits. aSpllchtcamubry conh'ols the signal level of the
modulated signal transmitted by the radio transmitter circuit, and
typically includes amplifier circuitry for amplifying a modulated signal
applied thereto. By controlling the level of amplification of the amplifier
15  circuitry (i.e., by controlling the gain of the amplifier circuitry), the
signal level of the amplified, modulated signal transmitted by the radio
transmitter may be controlled.
Gain control circuitry may be constructed to determine the
average power of a ©/4-QPSK-modulated signal, and the amount of
20 amplification of such a modulated signal may be controlled responsive to
such measurement of average power. However, due to the amplitude
modulation component, measurement of the average power requires
‘measurement of the signal level of the modulated signal for a period of
, time. Such a required time period prior to a determination of the
25 appropriate amount of gain of the modulated signal prevents an
accurate determination of desired gain of the modulated signal until the
required time period has elapsed and the desired gain has been
determined. '
When utilizing such conventional gain control circuitry in
30 a radio transmitter operative to transmit an amplitude modulated
signal in discrete bursts, the appropriate level of amplification of the
amplifier circuitry can not be determined within the time period




a [err]!{4-QPSK-nodul ated signal, care nust be exercised when anplifying
such a signal. Amplifier circuitry forns a portion of radio transmtter
circuits to anplify a nodul ated signal prior to transm ssion thereof. 10
Gain control circuitry fornms a portion of many radio transmtter circuits.
Such circuitry controls the signal |evel Qf51he nodul at ed si gnal
transmtted by the radio transmtter circuit, and typi caIIy I ncl udes
anplifier circuitry for anplifying a nodul ated si nal applied thereto.
control ling theedtmspomlm@m tlieuatxac}rdxstﬁrembuaab? 1the mio itedymgnal
(i.e., by contr{% dai n of the arrpllfler C|rCU|try) t he signal

| evel of the a I e

m) ulated transm,tt b he, radi o
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required tinme perio etermnation o appropri at e anount
of -gain of the nodul ated si gnal prevents an accurate determ nati on of

desired gain of the nodul ated si grgumuidiy of tige TatGehtied time period has
el apsed and_the desired gain has been determ ned. Wen utilizing such

conventiondP gain control circuitry in 30 a radio transmitter operative
to transnit an anplitude filprésenitdinyention) adcordingly, mdvaintageonsly
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determned with eril
amplifier cxrcmtry of a radio transmitter.

The present invention further advantageously provides a

15 gain control circuit for a radio transmitter which generates an
amplitude modulated signal in discrete bursts.

The present invention still further advantageously provides
a method for controlling the level of gain of amplifier circuitry of a radio
~ transmitter.

20 ' The present invention provides further advantages and
features, the details of which will become more apparent by reading the
detailed description of the preferred embodiments hereinbelow.

In accordance with the present invention, therefore, a gain
control circuit for a radio transmitter is disclosed. The radio

25 transmitter is operative to generate an information signal in discrete

~ bursts wherein the information signal generated during at least one of
the discrete bursts includes a pre-determined sequence of data, and the
variable gain amplifier circuit forming a portion of the transmitter
circuitry of the radio transmitter is operative to form an amplified signal

30 in discrete bursts corresponding to the discrete bursts in which the
information signal is generated. The values of the magnitude of the
amplified signal are measured, and a signal representative of the
measured values is generated. The times when the amplified signal
formed by the variable gain amplifier circuit comprises the pre-



5- corresponding to the initial discrete burst in which the nodul ated
sigpnal is transmtted. Alternatively, while the desired | evel of gain may
be initially estimted, such estinmation nay be inaccurate as such an
estimation of 5 desired gain is based upon estinmated, and not actual,
paranmeters. \Wat is needed, therefore, is -3 gain control circuit operatlve
to determ ne quickly the deS|red amount of gain of a nodul ated signal.
Summary of the Invention 10 The present invention, accordingly,

advant ageous| y duetexmnined aeqaence:ohdatd aré detécted. ofl‘heoem'eibpe ehatraeteriativss

i nvention furth o ain contr D3¢ a
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bursts. The pr ﬂe?ﬁﬁﬁé's@ﬂu%hbé bfauﬁh%@ga@myu& 6F th¢ Vafiable
nmet hod for contrqll

v gain of anmplifier circuitr ara
transmitter® (gamam er are-pﬁ Tﬁlde%eéﬁf’nﬂ’{@é?t HRTRRE Vi &i'éeﬁ pnvelope
advant ages and digarhuteristiésof thé arhplifiedigasal.W | | beconme nore apparent by
readi ng the detail ed description of the preferred enbodi nents herei nbel ow.
I n accordance with the present invention, therefore, a gain control circuit
for aradio transmtter is di sBmneEDesdtiptiondifth2Drawingsnitter is
operative to generate an information signal in discrete bursts wherein the
i nformati on signal generated during, at |east _one of the discrete bursts
i ncl udes at®re- det erm ne%&dﬂ'&ﬁ%‘&t invention will beihetter understood when read

in light of the accompanying drawings in which;

FIG. 1 is a schematic representation illustrating the
relationship between a modulated signal generated by a conventional,
continuous-wave modulation technique and a modulated signal

15  generated by a modulation technique permitting transmission of the
modulated signal in discrete bursts;

FIG. 2 is a schematic representation of a slot forming a
portion of a modulated signal;

FIGs. 3A and 3B are schematic representations, similar to

20 that of FIG. 2, but illustrating slots formatted according to the formats of
particular communication systems;

FIG. 4 is a graphical representation of the envelope of a slot
formatted in a manner, and utxhzmg 1/4-QPSK modulation, shown in
the schematic representation of FIG. 3A;

25 FIG. 6§ is a graphical representation, similar to that of the
graphical representation of FIG. 4, but illustrating, in expanded form, a
portion of the envelope of FIG. 4;

FIG. 6 is a graphical representation of an envelope
amplified by amplifier circuitry and an envelope of a desired

30 amplification level;

FIG. 7 is a simplified, block diagram of the gain control
circuit of a first preferred embodiment of the present invention;




vari abke gain anplifier circuit formng a portion of the transmtter
circuitry of the radio transmtter is operative to forman anplified signal
30 in discrete bursts corresponding to the discrete bursts in which the
informati on signal is generated. The val ues of the magnitude of the
anplified signal are neasured, and a signg. representative of the neasured
val ues is generated. The times when the anplified signal forned by the
variable gain anplifier circuit conprises the pre- = -6 -. determ ned
sequence of data are detE&Ge8. xsmbloskvd;lagp@mcogﬂme@m eontzol gircuitef a

arfp"}"fed S'g@ tﬁg &?éﬁ@ﬂ‘éiﬁﬁo&iméﬂ@&f%ﬂé’ é‘&dﬂmn‘t‘ﬁ%"‘ the arrFllfled
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anplifier are mmbp ento SENHM egain
characterlgtlcs Qf Wlf% S%’ﬂ& Brief Description of the Draw ngs
10 'n§’| Wi II be better understood when read in
light of the accorrpany| nBIG: 20iisgslagicalflew disgmm listing: the methadcsteps of
represental| Ok phathold 6 4 ietdifed Ehitlddifiehls hrifk Yiesed FUAEC S onal

generated by a convention cont I nuous-wave no tron technique and a
rfodul at ed signal 15 generated by a noduf ati on technique permtting

transm ssi on of the nodul apR@cs Pﬁbﬁ'oﬂﬂléjpi’éﬂ'eﬁﬁmsé&méﬁ@ 2is a

schemati c ﬁepresent ation of a slfot formng a portion of a nodul ated signal;
FIGs. 3A M\d 3B are schemtic representations, simlar to
In a conventional radio transmitter, a modulated signal is

generated by a continuous-wave modulation technique, and the
modulated signal is transmitted continuously to transmit the modulated
signal upon a transmission channel. In a conventional radio

15 transceiver, comprised of both a radio transmitter portion and a radio
receiver portion, a modulated signal is similarly generated by a
continuous-wave modulation technique and transmitted continuously.
A modulated signal transmitted to the radio transceiver, and received by
the radio receiver portion thereof, similarly is transmitted continuously

20 upon a transmission channel. As both the modulated signal
transmitted by, and received by, a conventional radio transceiver are
continuously transmitted, two transmission channels must be allocated
to permit two-way communication with a conventional radio
transceiver.

25 As mentioned hereinabove, use of radio transceivers, such
as cellular telephones, to communication upon a radio communication
system has increased dramatically in recent years. Existing frequency
bands allocated for such use have, at times, been utilized at full capacity,
thereby limiting further increases in usage of such radio-

30 communication systems. Accordingly, as also mentioned hereinabove,
schemes have developed which permit more efficient utilization of the
existing frequency bands allocated for such use. In particular,




20 that of FIG 2, but illustrating slots formatted according to the
formats of particular comruni cation systens; FIG 4 is a graphical
representation of the envelope of a slot formatted in a manner, and
utilizing [err]/4-QPSK nodul ati on, shown in the schematic representation of
FIG 3A; 25 FIG 5 is a graphigal representation, simlar to
that of the graphical representation of Fl 4, but illustrating, in
expanded form a portion of the envelope of FIG 4; FIG 6.is a graphi cal
represent ati on nfodmlation sichpmesripive been kiyavehpledftoeenmdecand modaddteaan
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modul at ed si gnasugh; manner;ithe pnsmissiop eanacitrokexisting allncated freanency
and the bands may be increased.
10 Referring first now to the schematic illustration of FIG. 1,

the relationship between a modulated signal generated by a
conventional, continuous-wave modulation technique (and, here, in
particular, a frequency modulation technique), and a modulated signal
formed in a manner permitting transmission thereof in discrete bursts
15  is shown. The top portion of FIG. 1 shows tandemly-positioned blocks
100, 106, and 112. Pictured within blocks 100, 106, and 112 is a waveform
generated by a conventional, continuous-wave modulation technique,
here a frequency-modulation technique. A conventional radio
transmitter constructed to generate and to transmit such a modulated
20 signal transmits the modulated signal continuously during
transmission thereof. As the signal is transmitted continuously, a
single transmission channel must be allocated to permit the continuous
transmission of the modulated signal. (A modulated signal generated
by a conventional, continuous-wave, modulation technique to be received
25 Dby the receiver portion of a conventional radio transceiver may be
similarly shown.) '
FIG. 1 illustrates a three-to-one compaction ratio wherein
the information content of the waveforms pictured within blocks 100,
106, and 112 are mapped into block portions 1504, 1564, and 1624,
30 respectively. The waveforms pictured within block portions 150A, 156A,
and 162A are representative of transmission of a modulated signal in
discrete bursts as the information content of the waveforms pictured



nodul ated signal is transmtted continuously to transmt the nodul ated
signhal upon a transm ssion channel. In a conventional radio 15

transcei ver, conprised of both a radio transmtter portion and a radio
receiver portion, a nodulated signal is simlarly generated by a _
conti nuous-wave nodul ati on techni que and Lgansnitted continuously. A

nodul ated signal transmtted to the radio transceiver, and received by the

radi o receiver portion thereof, simlarly is transni tted continuousl y 20
upon a transmi swithin bhackscl0, A96pend 118 omee eneoded sngydie tmmsuntﬁedenﬁige

and received bygig %r*ﬁJe | HBES
transmtted, two ransrb\rg?g&sdlo ﬁ ﬂiﬁgt ge a|| éﬁcﬁg Po permt ‘Ekwo way
communi cat i on \Park oa‘scﬁ%rlﬁ%eﬂn 4628- t r anscei ver. As
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t el ephones, t st.em has
i ncr eased cﬁa q", I J@éﬁ?@ég@d a%%c& é&ﬁ@ﬁ9§’%m§e%ﬁ%t ed
for such use habime pénbdsrdnmigewhzchdtheed:@alﬁ@ky&mmam;mttdubneﬂ;screte
limting furt ha; reases in usage of such radio 30 conmmunication
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systens. Accor Yy, as also nentjoned hereinabove, schenes have devel oped
which pernmit nore effici emhmalmdmhmnsmxmelsmnNg tortzgnsmit apands

all ocated for sweHulted sipnBRi idiséréte bursts} timeay SelpiBatibRve been
?ﬁ\éelrrggﬁﬁaiﬁdenwde an rmdul at.e %tg{ ob&%{%‘z ther ebéﬁﬁgl er m t
di screte burst ssmilmt:ansnnssmmdhannehommot bestransnntmdt mhultaneandm t
modul ated. si gnaJvﬁ:hbﬂt interfering with one another. Also, a radio receiver operative to
receive a modulated signal in discrete bursts must be provided
information to permit a determination to be made as to which signals
1§  received by the receiver in the discrete bursts are to be demodulated by
the receiver and which signals received by the receiver are to be ignored.
Accordingly, when encoding an information signal into
compacted form, synchronization information is also introduced into the
encoded signal. Such synchronization information may, for example,
20 comprise a pre-determined data sequence. A modulated signal
generated and transmitted by a radio transmitter in the discrete bursts
is received by a receiver, and the synchronization information forming a
portion of one or more of the modulated signal portions transmitted in
the discrete bursts is utilized by the radio receiver for synchronization
25  and timing purposes.
Turning now to the schematic representation of FIG. 2, the
format of a modulated signal transmitted during a time period
corresponding to a single, discrete burst, sometimes referred to as a
"slot”, and here referred to generally by reference numeral 200, is
30 shown. Slot 200 is representative of a modulated signal generated
during a time period represented by block portions 1504, 1564, or 162A
of FIG. 1. As illustrated, slot 200 is comprised of a pre-determined data




5 “such discrete bursts may transmt nodul ated signal upon a single
transm ssion channel as |long as the nodul ated signal generated by
respective ones of of the radio transmtters do not overlap in time. In
such manner, the transm ssion capacity of existing, allocated frequency
bands may be increased. 10 Ref bl’l ng first nowto the schematic
illustration of FIG 1, the relationship between a nodul ated si gnal
generated by a conventional, continuous-wave nodul ation technique (and,
here, in particséquence ﬁoﬁtpneﬂb@ amidah ahformatiamm poytien 212 dPre-dethrinzined

bursts 15 1S Lﬁam@‘?*ﬂ&‘ﬁ? b 200 SR o 1N Bl tacloPRIoE 200

bl ocks 100, 10e6indigate €ypi B@%tleal% thereof as & dranfoend pef the slot. Pres o
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transm ssion of a nodul at #IGi3as a schematicrephesentation, similaniwithethat of
content of the waeeDfthe fGHHAEHS a slot, here referred to generally by reference
15 numeral 250, comprising a portion of a modulated signal. Slot 250,
however, illustrates the format of a particular communication system,
here, in particular, a cellular, communication system described in
greater detail in Japan Digital Cellular Standard, RCR STD-27. Slot 250
is shown to be comprised of an initial block 254, pre-determined data
20 sequence portions 256A, 256B, 256C, and 256D, and information portions
262A and 262B. Initial period 254 is typically referred to as a "ramp”
period (represented by the letter "R") during which the information
content of the modulated signal portion 250 is ignored. Pre-determined
_ data sequence portion 256A represents a "preamble” segment
25  (represented by the letter "P"); pre-determined data sequence portion
256B represents a "synchronization word" segment (represented by the
letters "SW"); pre-determined data sequence portion 256C represents a
“color code” segment (represented by the letters “CC"); pre-determined
data sequence portion 256D represents a "steal flag" segment
30 (represented by the letters "SF"); and pre-determined data sequence
portion 256E represents a “slow associated control channel” segment
(represented by the letters “"SAACH"). Information portion segments




-9 - within blocks 100, 106, and 112, once encoded, may be transmtted in
the, di screte bursts represented by the waveforns pictured within block
portions 150A, 156A, and 162A. Wiile no waveforns are pictured w thin bl ock
portions 5 150B, 150C, 156B, 156C, 162B, and 162C, such bl ock portions
represent time periods during which other.gifgnals nmay be transmtted in

di screte bursts. Wien a radio transmtter is operative to transmt a

nodul ated signal in discrete bursts, timng and synchranization 10

consi der ati ons 262Asnh262Bomtaiwmthe infermationacontent of the daformation signad| e
transm ssion chahi@ isandéded o fordd apirtRmh 6f ModudaRdSiznalpbiash 250.

interfering with pne another. Al Sso, re erati eto receji_ve a
modul at ed si gnaiRpFR %BF@%PQ@%§&% W&%‘%& ’%e Q?%%‘Fﬂ’l‘t
a determ natlonpﬁmd:BZIﬁdﬁ'mcdﬁhwdlsignai A 200 oﬁEI:GJﬁed by the recei ver

i gnals 1 ocBi ved by i he 1 SAGF O 1%32%@* e %ﬁ%cd@éﬁ#“%%% of

encodi ng an i nfEIGaaAonfthgrfatmahDﬁacﬂln’bdlﬁred‘eanrﬁdtQ reference
Is%gmgtn: ggt :3 blggﬁﬁﬁ ti ?gate Eﬂg%&lcorrprl? a’ psrlgt gtoeorfm ned
data sequence. ah)gbnm Pﬁﬂ!ﬁ“{?%‘?ﬁlﬁf@&%‘l&l
transmtter in wmélsr,lthé&bﬁnanf&cabveﬂahnoaﬂmalsignal rated in a

moaul ated Pgnadd Gl TR R R3h 40 2 PRt @ﬁwaeanby
the radi o recei Netwbrk di;mmsednnzgiteam detail in Japan Digital Cordless Standard,
RCR STD-28.

Modulated signal portion 300 is shown to be comprised of an

initial block 304, pre-determined data sequence portion segments 306A,
15 306B, and 306C, and information portion segment 312.

Initial period 304, similar to initial period 254 of modulated
signal portion 250 of FIG. 3A, is typically referred to as a "ramp" period
(represented by the letter "R") during which the information content of
the modulated signal portion 300 is ignored.

20 Pre-determined data sequence portion segment 306A

- represents a “start symbol” segment (represented by the letters "SS");

pre-determined data sequence portion 306B represents a "preamble"
segment (represented by letter “P"); and pre-determined data sequence
portion 306C represents a "synchronization word" segment (represented

25 by the letters "SW"). Information portion segment 312 contains the
information content of a portion of the information signal which is
encoded to form a portion of slot 300.

Slots 250 and 300 are two specific examples of formats of
which the more generalized slot 200 of FIG. 2 may take. Of significance

30 is the presence of pre-determined sequences of data of which portions of
the slots are comprised. As an example, preamble segments 256A and



25 and timng purposes. Turning now to the schematic representation of
FIG 2, the fornmat of a nodul ated signal transmtted during a tinme period
corresponding to a single, discrete burst, sonetinmes referred to as a
"slot", and here referred to generally by reference nuneral 200, is 30
shown. Slot 200 is representative of a nodypated signal generated during a
time period represented by bl ock portions 150A, 156A, or 162A of FIG 1. As
illustrated, slot 200 is conprised of a pre-determ ned data -10-
sequence port i 03068 ef slnts 250 arid30Q; respegiivelyomayibe comprigsed of @ dafe dat a
sequence porti {h offippiesented at a left-hand side of slot 200 to

a

I ndi cate typic osition thereof at .a "fr end’. of .the sl.ot.
determ ned data sequence bgket W&a‘}mﬁé‘ @3&%@@6@13?‘1&% fethe
%pe?] 01;] data tﬁﬁvﬂﬁﬁﬂn&}ﬁﬁﬁéﬁ tHeagistetsceods pﬁwdewrtmnl uaadat:ayst em i R
ich the spgna |stransmtt Qr_ i S S t he
nodul ated s gna? %qqegh 'I"E}? ﬂ;&etmﬁ%&n@%ﬁlﬁ%&% m 8{’;% sﬁg
transmitted si gpeéanablectegmentsc256Alsnd 3068, tmdetepmine quigklyi a desiredwi t hi n
bl ock portion 12&@8@ frxﬁ‘:?% ata
sequence portion crf.g'%?%dll el otf%?ﬁﬁﬁﬁ Pi sﬁéo %‘r’\’éﬁﬁ%ﬁeﬁ s?gnal
portion of the tIEDSEAY “Qi’gﬁ PQQ‘&?“%P?

positioned W t hjyy: depehdinips Aherspb@aﬂg Mﬁfﬂ, rietdardA i s a
schemati c r preser#tag?f’gn ﬁg?mlaum E ;?at of FIG ba t he ftoer t aof a

slot, herePef cFoaIpyRicalion, %ﬁtﬁ“by %ﬁl’&’!i"emmﬁﬂﬁ‘é%ﬂnf %ng ng
a portion of a r&diolia‘hndmit@malope&hveMGrahsM/quulatadsmmksmhhsmterat

of a particul ary,somRuifiid 85me ok df pre-determined data forming a portion of at
least one of the slots transmitted during one of the discrete bursts.

FIG. 4 is a graphical representation of an envelope of

15 waveform of a slot forming a portion of a modulated signal, such as slot
200 of FIG. 2. Ordinate axis 350 is scaled in terms of a power-related
quantity, such as watts or volts, and abscissa axis 356 is scaled in terms
of time, such as, for example, seconds. Envelope 362 representative of a
slot, such as slot 200 of FIG. 2 is, accordingly, a plot of a power-related

20 quantity plotted as a function of time.

Envelope 362 is representative of a n/4 DQPSK-modulated
signal forming a slot having a pre-determined, data sequence portion
and an information portion. The pre-determined data sequence portion,
and here a sequence of 1001 modulated and encoded according to a /4

25 DQPSK modulation scheme, is formed at a left-hand side portion of the
envelope. ‘Because such portion of the modulated signal portion, and
hence, the envelope thereof is pre-determined, i.e., determinative, a
receiver operative to receive such a modulated signal is able to detect the
presence of such a data sequence. -

30 The graphical representation of FIG. 5 is similar with that
of FIG. 4, but with an abscissa axis expanded in scale. Accordingly,
ordinate axis 400 is scaled in terms of a power-related value, and




here, i,n particular, a cellular, conmmunication systemdescribed in greater
detail in Japan D gltal Cellular Standard, RCR STD-27. Slot 250 is shown to
be conprised of an initial block 254, pre-determned data 20 sequence
portions 256A, 256B, 256C, and 256D, and information portions 262A and
262B. Initial period 254 is typically refer@®d to as a "ranp" period
(represented by the letter "R') during which the information content of the

nodul at ed si gnal _partion, 250 i.s ignor Pre-determ ned data sequence
por ti on 256Arepb§§§$ﬂ§x%§ e%ﬁsamsc;gg%m tepms of acHme; vakgy pvelope 42 er

“P); hpr edet fr nMigad d%d%tﬁ'ﬂib@l ebénvelope 368 dfmsﬁ[llﬁ particular, envelope
synchroni zatio e
prg det erm ned g‘&?ﬁ ggar\%é Pfgt%e %ﬁ%ﬁé@ﬁ%@ﬁ@ﬁﬁh &rei}veiyé ggz og gaﬁ‘e nt
(represented by4t rﬁemam d41g' sequencearéion iscdeterminativech zecsiver i on
256D repr esant s oBertidiio diive HM R nodllatel% ggmat@ae% déigct @id ©r s

"SF"); and pre- m ned c?ga sequence, portlon epresents a "sl ow
associ at ed cont Peesencefes terminedsaquence,ol; ‘iﬁhl-etters " SAACH") .

| nf ;)r rr;at [ ?nt Eorf[ [ ?n setg_rrqu modullaﬁgm%\_ _ q&;&e@oﬁd ﬂtbts bﬁetaftkaﬁﬁedjlsefbtfe
content o e {nfornation,. al whi,ch is. engoded to a po ono
modul at ed si gnaPusste 8 Amplbed by o CITEMILRS of S thrlin (EhBeBRM
correspond to i tfansmission phereofin Matﬂplnﬁeﬂ;lmddlmbedrmgnpbgmemtéd(bpthe

flhgt gf |5:I éo 3Aamo?h?ﬁzéafrorrrtg§ %ﬁ#ﬁ?%re re erreﬁg :;” b\;llvIth

ref erence nuner zepsented ng osma plottest gmntgu@nssﬁo
of FIG 3B illugyGat QSaﬁ@esfMé&mefn&%m o%&lrlemﬂearemméhmé bPBuch a

system nanely, Igr}xealf .or rrat of % ftcog\frex?hongf&%}:\% Sls%c% agengir %teel()jovlvgr
detector. And, the power-related characteristics of the actual,

15 amplified, modulated signal may be compared with power-related
characteristics of a desired, amplified, modulated signal as the power-
related characteristics of the desired, amplified, modulated signal is
determinative.

The power-related characteristic may be any envelope

20 characteristic of the amplified, modulated signal. The envelope of the
amplified, modulated signal, over time, is merely the average power of
the amplified, modulated signal. Because the pre-determined, data
sequence portion of a slot is determinative, the envelope of such portion
of a modulated signal portion is similarly determinative. Accordingly, a

25 peak-to-average power ratio of such an envelope may be determined, and
such peak-to-average power ratio of an actual, amplified, modulated
signal may be compared with the peak-to-average power ratio of a
desired, amplified modulated signal.

Most simply, because the envelope of the portion of a slot

30 comprising a pre-determined data sequence portion is determinative, a
correlation may be made between an actual and a desired modulated
signal level merely by detecting the peak power of an actual, amplified,




10 digital, cellular, conmunication systemfor a Personal Commtation

Net wor k di scussed in greater detail in Japan Digital Cordless Standard, RCR
STD- 28. Mbdul ated signal portion 300 is shown to be conprised of an initial
bl ock 304, pre-determ ned data sequence portion segnents 306A, 15 3068,
and 306C, and information portion segnment-3%2. Initial period 304, simla
to initial period 254 of nodul ated signal portion 250 of FIG 3A 1is

typically referre a perjod (represented by.the | et
during whi ch th@qﬁeﬁwc?ﬁww thguch, gorrelakion, the gain, ‘{ﬁtﬁn 300 i s
i gnored. 20 amplifier cirflitry iy bemdterddt to cagecameplificationrofsthgment 306A
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(represented bysimﬂ devels:): and pre- det erm ned data sequence portion 306C

represents g "synchroni zawren gy o grd rebEERRAABNC Hirkilar withthas of
|etters S O#éorn%gon, portion s cont,al the 1nformat|on
content of a p ereid A RAYTe |°Bﬁ§¥ nstapianenys o

portion of sl otpg@er 1érel] scazE& mrtdrm%fahﬂhmbﬂmrﬂimmmms iafplottedat s
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sequence of "100
level. Envelope 466, shown in hatch, is representative of the envelope of

a portion of a slot comprising a pre-determined data sequence of an
actual, amplified, modulated signal. The peak power level of envelope
462 is indicated by point 472 on ordinate axis 478; similarly, the peak

15  power level of envelope 466 is indicated by point 450 on ordinate axis 478.
The actual and the desired peak power levels of envelopes 462 and 466,
respectively, may be correlated. Responsive to such correlation, the gain
characteristics of amplifier circuitry forming a portion of a radio
transmitter may be altered to cause the signal generated by the

20 amplifier circuitry to be of a signal level corresponding to a desired
signal level. The graphical representation of FIG. 6 illustrates an
example of which the actual, amplified, modulated signal is of power
levels greater than desired. Accordingly, responsive to a correlation of
the actual and desired peak power levels, the gain of amplifier circuitry

25 of the radio transmitter circuit may be lowered.

Turning now to the functional block diagram of FIG. 7, the

gain control circuit, referred to generally by reference numeral 500, of a
first preferred embodiment of the present invention is shown in
functional block form. Gain control circuit 500 compares-the signal level

30 of a pre-determined data sequence portion of a first slot of a modulated
signal, once amplified by a variable gain amplifier, and compares the
signal level of such pre-determined data sequence portion of a slot



The gai.n control circuit of the preferred enbodi nent of the present

I nvention utilizes the existence of pre-determ ned data 5 sequences, such
as the exanple of the data sequence 1001 conprising preanble segnents 256A
and 306B, to determne quickly a desired anplification |evel of anplifier
circuitry formng a portion of a radio traRgutter. Wile the specific,
pre-determ ned data sequence portion may vary depending upon the specific
format of a particular 10 conmmunication system virtually every

communi cati on speplified et eydesited amplifcation levelpdBecduse the preadetarmined

modul at ed si gnahatéﬁe éxgée;%se?tt&'!&fo%vd fajudls 1@”3@91%&%9{‘@59%(1&;&635%

data formng a portio east one of .the slofs transmtted, during one

of the discr et ethemedulatedsignal partion,of the slot containing the prerdetarmined ope
of 15  wavef or dagh séq ﬁéﬁée ﬁ@fﬁbﬂ&cﬁuﬂ@i@eﬁ@rﬁeﬂ%ﬂ@ﬁd'o@hﬁfhﬁéﬂgﬂﬁhm g as

sl ot 200 of _FI i nate axis_350 | ed terms wer - reI at ed
quantity, séch%%% qu’s‘ﬁn rt’t??c&a q{dggadgg erms

of time, such aportion ofassipt am:ﬂlﬁndlﬂsbeﬁﬁ\aedlemm&@eleﬁseseemdtloﬁsudh a

slot, such as slaf [kl a?&%i@ r ted
20 gquantity plo a?;h a F%‘Iﬂlﬁl on_o éﬁw&#\ ?pe %5 s repi esg?\t ive
of- a [err]/4 quswlmm duringdransmisgeniofdhe ®favi ng a pre-deterni ned,
data sequence portion and gdgordinl 'xﬁ&dﬁl&t&d%gnﬁ?‘ﬁ‘oﬁh@d%ﬁbﬁ Qéﬂefb%é

Sccordi ng 09 a Fadisalobirstse ”e”ceq%fa igs 50B1s Appted fovam
| ef t - hand si de nmplnﬂa' 512; Nearable aﬂﬂfﬁereﬁmlamlﬂlﬁés the niodtﬂated
ot e det r m neq. et drilied e %%Pﬁéndt oYY 88 arhpERE, mciulated siengl op
nodul at ed si gna siﬂﬁal e to detect the pr esence of such a dat a sequence 30
The graphi cal representat 'SiEan 1evef>detector 54814 dbupled'tolfadbive the amplified,
15  modulated signal generated on line 518, and is operative to generate a
signal on line 550 responsive to detected, power-related levels of the
amplified, modulated signal generated on line §18. The signal
generated on line 550 is applied to envelope characteristic detector 562.
Detector 562 is operative to detect a power-related characteristic
20 responsive to the signal level of the signal applied thereto on line §50. In
a preferred embodiment, detector 562 is operative to detect the peak
power level of a pre-determined data sequence portion of a first slot of the
modulated signal. Envelope characteristic detector 562 generates a
signal on line 566 indicative of such detected value.
25 Storage element 570 stores a value of a desired power-
related characteristic of a slot amplified at a desired amplification level.
The characteristic corresponds with the characteristic detected by
detector 562. A signal representative of such value generated on line 5§74
is applied to comparator 578. The signal generated by envelope
30 characteristic detector 562 on line 566 is also applied to comparator 578.
Comparator 578 compares the values of the signals applied
thereto on lines 566 and 574 and generates a comparison signal on line




of FIG, 4, but with an absci ssa axis expanded in scale. Accordingly,
ordinate axis 400 is scaled in terns of a power-rel ated val ue, and -13 -
abscissa axis 406 is again scaled in terns of a tine value. Envelope 412 is
an expanded portion of envel ope 362 of FIG 4. In particular, envel ope 412
I's representative of the data sequence portteéen of envel ope 362 of FIG 4.
Because the data sequence portion is determ native, a receiver 5

operative to recejve such a mpdul ated signal is able to deiect the _presence
of such a prede%é#ﬁ?ﬂ&?%%ﬁ% & CoPaKisan thergheimeen: ﬁﬁt@éﬁ%ﬂfﬁ&eéﬁo

sl g_ts gener at edgaih adjuster 586 whith is operativé iwgehgrrmm silgm_n omiliﬁelggloy 0; a
radio transmtteg.gri.or, to trans sj.on t eof.. e e modul at e

si gnal gener at eﬂilb 'tlﬁ'et%’ léﬁ%PEF?et}g \{ﬁ:};%ﬁh%ﬂ o?’%%aﬁ% ﬁvrhﬁrfg er
circuit may al saptid' bp variable gainy aniplifien&12 onding 590 @ltera thagaimaphi cal
repr esent at'onsd?grfct%q . méj,].e'é Ngas ..

characteristic Q \?59&% Esitlgsl gg%etlis. easl Fyﬁgﬁgg%@gloé\; ntlfgg‘gf&gfrsgglotnry
such as a di odelipe BQRErapve \nincrease » ATkP capseloxamam cs of
the actual, 15 cqiithit) fiib gatiflehaésmdlesistieslof ExphEer 61221 ed wi th

pover 1ol ated eharat & chicay Qe Sl nBLL i Gla i e shingy
signal is deterblocktdingramhef PIQeT, and it eliownatahe coupledctonsignilbleve}
envel ope of O ned&ielfisrAd erfvelind CifeylibaristiC Hotditdh' 58, Motag Blemddtis10,
aver age power oand gainadivster $86qavbimnen 884 5 gperativ-ta:genenate a signal to
pre- det er m ned, c4lfdePoperation of detectors 546 and 562, and to cause storage element
570 to generate a signal on line §74, during times in which the pre-
determined data sequence portion of a modulated signal portion is
15 pgenerated on line 506, and, hence, thereafter on line 518 to cause
operation of detectors 546 and 562, storage element 570, and gain
adjuster 586 during times in which the pre-determined data sequence is
generated on line 506.
' Turning now to the block diagram of FIG. 8, the gain
20 control circuit, referred to generally by reference numeral 600, of a
preferred embodiment of the present invention is shown. Again, a
modulated signal generated by modulation circuitry of a radio
transmitter, and formed of slots generated in discrete bursts, is applied
_ to variable gain amplifier circuitry. Here, the modulated signal is
25 generated on line 606, and applied to variable gain amplifier 612.
Variable gain amplifier 612 generates an amplified,
modulated signal on line 618 which, here, is applied to mixer circuit 622.
While not shown, an oscillating signal of a desired up-mixing,
oscillating frequency is additionally applied to mixer circuit 622. Mixer
30 circuit 622 generates an up-mixed signal on line 626 which is applied to
power amplifier 630. Power amplifier 630 is operative to amplify further

*(




sequence portion of a slot is determnative, the envel ope of such portion
of a nodul ated signal portion is simlarly determ native. Accordingly, a 25
peak-to-average power ratio of such an envel ope may be deterned, and such
peak-to-average power ratio of an actual, anplified, nodul ated signal may
be conpared with the peak-to-average power- tatio of a desired, anplified
nodul at ed signal. Mst sinply, because the envelope of the portion of &

| ot 30 t
determinat v, SgdieehLeppied tenTo, Bike atbiiticr 640 selirads a signal oag
nmodul at ed si gnalhﬂeﬁ&&wlnchlladpplmdtbodm‘agnomd eoaygilep638r of an actual,
anplifi ed, -14 - nodul qﬁ i’&é&e iﬂé‘ltéo?% ﬁeﬁ&rt'lﬁ{boft he
o %rrﬁ%ﬁfm .|

gai n of t he anpllfler ci,r oca se anplflcatlon of
t he nodul at ed SI

signal |evelss. 5!etector, here diod& powe® de%eétoﬁmahlmaﬂemﬁlﬁ%@iﬂﬁ*@ﬁo détest ! ar
with that of FI 4\/\/{1le ngscgp&/é/er rel ated ﬁ1 16% g(t?are an .
i nst ant aneous pdNEPIERFAEVE fgnALERReTH é%ﬁfl generatea; s
478 is plotted msgmrmaheabﬁveofsﬁchrﬂeeémdmb&rllesel ox lined650. Envel ope 462,

i a porton 10 of . a o e S efiplad prea&?%%@%@%%ﬂ%ﬁ a

desired signal |mrat¢4§mdm§r@ed@gneltm/&m chiis applied sf@r‘l’mmr(ﬁﬁz
tsggugg\c/gl gPﬁ)a(rjlf actu I | f | ed ul at rﬁtalﬁé%rhe rm%ﬁgv\fgfﬂblﬁg% ofof
envel ope 462 is W&il‘&ﬁ r&%"t@ §9r55'z§ 83#%%#338 tef he
peak 586 of gain control clrcmt 500 of FIG. 7.

Memory element 670 stores values representative of a
desired power-related characteristic, again, preferably, a peak power

15 level as noted hereinabove, and is coupled to processor 662 by way of line

' 674. Processor 662 is operative to determine a level of an actual,
measured power-related characteristic measured by diode 646 with a
value stored by memory element 670. Processor 662 further correlates
the two values, and generates a gain adjustment signal responsive to

20  such correlation on line 690. The gain adjustment signal generated on
line 690 is applied to digital-to-analog converter 694, and an analog
signal is generated on line 698. Line 698 is coupled to variable gain
amplifier 612 to alter the gain characteristic of the amplifier responsive
to the signal level of the signal applied thereto on line 698.

25 Timer 704 is further illustrated in the block diagram of
FIG. 8, and is coupled to processor 662 to cause operation of the
necessary algorithms embodied within the processor during times in
which the slots forming the modulated signal generated on line 606
(and, thereafter, the signal generated on line 634) comprises a pre-

30 determined data sequence. Because the gain control circuit 600 needs
only to detect a peak power level of a pre-determined data sequence to
determine the desired gain characteristics of variable gain amplifier



15 power | evel of envelope 466 is indicated by point 450 on ordinate axis
478. The actual and the desired peak power |evels of envel opes 462 and 466,
respectively, may be correl ated. Responsive to such correlation, the gain
characteristics of anplifier circuitry formng a portion of a radio
transmtter may be altered to cause the siggal generated by the 20
anplifier circuitry to be of a signal |evel corresponding to a desired
signal level. The graphical representation of FIG .6 illustrates an exanpl e
of which the adtlRigainrnontralsircuibG00 is eblestcgd%uemnenmm the dgsived er

t han desi red. el ation of the actual and
desired peak p%@ﬂ %denﬁﬁéé’@ﬂﬂhé’%ﬂﬁﬁeﬁﬁ‘m
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pre-determ ned &@mﬁﬁgngortion of a slot anplified to be of a desired
| evel . As a resu suc )
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The radio receiver portion of radiotelephone 780 is operative
to receive a modulated signal transmitted thereto. Antenna 784 is
15  operative to receive the modulated signal transmitted thereto. Antenna
784 converts the received signal into electrical form and generates an
electrical signal indicative of the received signal on line 788. Line 788 is
coupled to filter 790 which generates a filtered signal on line 794. Line
794 is coupled to a first input of down-mixer 798 to supply an oscillating
20 signal generated by local oscillator 806 to down-mixer 798. '

Down-mixer 798 generates a down-mixed signal on line 810
which is applied to filter 812. Filter 812 generates a filtered signal on
line 814 which is applied to a first input of second down-mixer 818 to
supply an oscillating signal generated by local oscillator 826 to down-

25 mixer 828.

Down-mixer 818 generates a second down-mixed signal on
line 828 which is applied to filter 830. Filter 830 generates a filtered
signal on line 832 which is applied to amplifier 834. Amplifier 834
generates an amplified signal on line 836 which is applied to

30 demodulator 838.



conparison, the gain characteristics of the variable gain anplifier can be
altered during transm ssion of the first slot. Accordingly, a nodul ated
si‘gnal (formed of slots generated 10 in discrete bursts) generated on line
506 is applied to variable gain anplifier 512. Variable gain anplifier 512
anplifies the nodul ated signal applied theggto, and generates an anplifi ed,
nodul ated signal on line 518. Signal level detector 546 is coupled to

receive the anplified, 15 :nodul ated si gnal generate Efé‘lt ne 5 8 and S
operative to generate a sﬂﬁmdtdﬂwli £38 peperateshdpmo 3{“83
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thereto on Line 550. f te erative
to detect tHe pb&l? ﬁ'&i&?rﬁ g@éﬁagf% %We g?a sequg‘j#%e ortion of

a first slot of relatiomship atithi refeyence ostilletern85@ by rﬁkﬁ@%l‘@%ﬂq iveceannestions 2

generates a sig b%}gﬁ? 0'5@6 gq;fq?;é #wp of such detected value. 25

St or age el errent&g1 store al ie .of a desi r&d a,gﬁéi
characteristic of a slot iﬂ’fﬁ tter poxbion, (f%?ﬂl?ﬂﬂq is.shpwost,
characteristic ¢gheé bottoandmlfpbitién of the figure! i Ahiinformstionsigryal)forct or

e S stk i ol
det ect or 562 on856nm&66ecmml§ormp dicatixepfisuchr 578
conpares the valgs olgdhg Eﬁn@%&% hﬁ@re%ho Eﬁlé 86(%8 efpleddoo74 and
generates a conparison_si gital . on

encoder 864 which encodes the information signal applied thereto

according to an encoding scheme, such as a 7/4, QPSK encoding

15 scheme. Encoder 864 generates an encoded signal which is applied to

an input of summing element 865.

Data sequence generator 866 generates a signal which is
also applied to an input to summer 865. Summer 865 is operative to
combine the signals applied thereto in desired sequences to form the

20 format of a slot, such as those illustrated in FIGs. 2 and 3A-3B.
Summing element 865 generates a signal on line 868 which is applied to
filter 872, here a square root raised cosine (SRRC) filter.

Filter 872 generates a filtered signal on line 876 which is
applied to modulator 880. Modulator 880 also receives an oscillating

25 signal on line 884 generated by oscillator 888. Modulator 880 generates a
modulated signal on line 892 which is applied to filter 896. Filter 896
generates a filtered signal on line 898 which is applied to gain control
circuit 900, represented by the block shown in hatch. Gain control
circuit 900 is similar to gain control circuit 600 of FIG. 8. -

30 Similar to gain control circuit 600, gain control circuit 900 is
comprised of variable gain amplifier 912, which generates a signal on
line 918 which is coupled to mixer 922. Line 924 is also coupled to mixer



-16 - 582 responsive to the conparison therebetween. Line 582 is coupled to
gai n adjuster 586 which is operative to generate a signal on line 590
which, in turn,-is applied to variable gain anplifier 512. The signal
applied to variable gain anplifier 512 on line 590 alters the gain 5
characteristics thereof. The signal generatgg by gain adjuster 586 on line
590 is operative to increase or decrease, or to cause to renmain constant,
the gain characteristics of anplifier 512. Tinmer elenent 594 is. further
illustrated i n t922 tosupplyred osdilatingisignalrgerferated by oscilatox 986 sotheo be

coupled to si gn%i’ieq'v?@ﬂ'& F% -gmﬂro%cﬁﬁ Iid tor
562, storage el enment , aﬂgﬁﬁﬁ%%atggg?%uoéﬁp@%, r 594 iésﬁoepg,rhgta%\% fo
d

generate a si gn@Pplied:tapewep amplifier o r O30 geperates aisignalise

storage el ement ogp/lné®3ewhick & applied 66 divectional boupled @380g times in which

15" Generat &4 on 11 ne 506, LOER i eupIoh aPa trdfids Pheibor s n B bufter™
operation of det988, and is4oupletl 568 second aige Siereefito divde peak detectoxB4st er

ne 506, Turning now to CRUUBEE btctb 646 gﬁi“%ﬂ“%ﬁ,:gﬁéﬁa‘a?% 57080 Sehie
ci-rcui t, ref er r 38 appligdtoranalpeto-digital eonvertends4 erter 9o generates a
enbodi ment of t R Signiall 6ATin® 958 Swhith'is. apliid to ?rd‘&édbﬁ:%@ﬁ. NenRdry
generated b rmq\f at i §7|ircwt t%f a radi ran%mtfiiﬁ formed of
slots generW ed ?FnGPg & cgupladito processor962 by way ot hne I¢d:  anpiifier
circuitry. Here, the nodul Timer 97¢farther fyms gpoetioheaf gainl ¢omtrélOéircuitd
e ot s an eF 22 12 QB b6*prdbisor 962 8 G0 Haltd s3Behbd Eenbritor 866 to
cause operation of the necessary algorithms embodied within the
processor during times in which the slots forming the modulated signal

15 generated on line 898 comprises a pre-determined data sequence.

Processor 962 generates a signal on line 990 which is
applied to digital-to-analog converter 994. Converter 994 generates an
analog signal on line 998 which, in turn, is coupled to variable gain
amplifier 912 to control the gain characteristics thereof.

20 Operation of gain control circuit 800 is similar with that of
gain control circuit 700 of FIG. 8, and operation thereof will therefore not
be described again in detail.

Radiotelephone 780 of FIG. 9 is further shown to include
line 1002 having a first side thereof coupled to directional coupler 938,

25 and a second side thereof coupled to isolator 1006. Isolator 1006
generates a signal on line 1010 which is applied to filter 1016, and filter
1016 generates a filtered signal on line 1020. Line 1020 is coupled to
antenna 784 permitting transmission by the antenna of the signal
applied thereto. -

30 Turning finally now to the logical flow diagram of FIG. 10,
the method steps of a preferred embodiment of the method, referred to




nodul ated signal on line 618 which, here, is applied to m xer circuit 622.
Wil e not shown, an oscillati ng signal of a desired up-mxing, oscillating
frequency is additionally applied to mxer circuit 622. M xer 30 circuit
622 generates an up-mxed signal on line 626 which is applied to power

anplifier 630. Power anmplifier 630 is oper&live to anplify further -17-
the signal applied thereto. Power anplifier 630 generates a signal on |ine

634vvhichis'ap|re 0, directional

first side ther% Jébyr gerqq%gtgﬁggmrf‘%q onaﬁ courﬁQéﬁ eﬂg?gﬁﬂﬁ%@gg?&a
second side thepeeﬁentmv&mognare listesl. 5 detector, here di ode power
detector 646. Diode 646 '2«}2{:}; yﬁﬂ&@b@awmmm%emwluoofoﬂm@

signal generated on line enerate"a signal 1ndicati f

det ect ed power Preferred em tq_,tgwg presept 1 QR CORPIILAS et%eap t al
converter 634 Wphédbuien W&és of theniagsitudé ofthe amplified Gignahgemerated by
applied to processor gﬁ’s Pr esso,_r(_ll 662 contains al gorithnms operative
to performthe fu @H%ﬁﬁ Mcteristic detector 562,

conpar at or 578, and gai n &ipnstmldmmdma@bybhokr l&rammnta@e

7. Menory el erre&g 34 e r@ régldmerm plifiéd sigithl measured

power-related c errs again, era Iy peak power 15 |evel as
not ed herei nabom&hﬁsstéﬁwﬁlmga%WBgdéW by way of |ine 674.

Processor 6@ is operativeNkgt, $oideadindicated blwk FI18)ctinel whem the ed
DBl e apapliBsd.Skns) EhasHegd Y rﬁé?r i gtid %ﬁ?‘é’@“&?}rﬁé&f “and’
generates a gai ronspriséstthe psedptermined seqirence of data are detected.
Next, and as indicated by block 1124, envelope
characteristics of the amplified signal are determined.

15 Finally, and as indicated by block 1130, the gain
characteristics of the variable gain amplifier are altered responsive to
values of the envelope characteristics of the amplified signal determined
during the step of determining.

While the present invention has been described in

20 connection with the preferred embodiments shown in the various
figures, it is to be understood that other similar embodiments may be
used and modifications and additions may be made to the described
embodiments for performing the same function of the present invention
without deviating therefrom. Therefore, the present invention should

25 not be limited to any single embodiment, but rather construed in breadth
and scope in accordance with the recitation of the appended claims.




20 such correlation on Iine 690. The gain adjustnent signal generated on
line 690 is applied to digital -to-anal og converter 694, and an anal og
signal is generated on line 698. Line 698 is coupled to variable gain __
anplifier 612 to alter the gain characteristic of the anplifier responsive
to the signal level of the signal applied th eto on- lclmmimulmului"ml
Timer 704 is further illustrated in the bloc di agr am

coupl ed to processor 662 to cause operation of the necessafy &l gbrithris
enbodi ed within the processor during tinmesQlaimBi ch the slots formng the
nodul at ed signal generated on line 606 (and, thereafter, the signal

generated on line 634) conprises a pre- 30 determ ned data sequence.
Because the gain control ci AcuAtgdifondralscirouity faroa dadio: tremspeitterphaving a

level of a pre- de 0
characteristics of vari agf’ﬂ?gal noanpl %tﬂgrrg@ ﬂﬁg&ﬂﬁ%%%fdr%ﬁg og)%&gtw%oo
is able to deber nttgenerate apinformation signaldn discrele barsts whezeincthef t he
"2 ot el ephone, 1 poreativ ibnal gofl-Rited dating BtToalt Ohe 8 the discrete
preferred embodi W@f%r%%ﬂ%ﬁ%#QW%%ﬁP&@% Yarsahlergo
:Ms;- a radlﬁ t ranscgaite mﬂ;ﬂiﬁmmcﬁncfbrml it g ROpbItidn aﬂdhtéti'ﬁmﬂtéftefrcﬁm'yldm
erein the transpitte rtion.nclude ain contr i £ cUist. Shown ,in
s 3-8 The t ofhe aic GabeBelst niafivedp S ARbiied sigtifln:
780.represent® t hburdzsmmspmdﬂngrtocthetdecr&dbmlrstsa@whch dhd mfm-dmhbnm
hal £ portion of t b qg hdicRtaD el IR WohtiCeikb@t Wipiibidglr i On Of the

r adi ot el ephone.

means, coupled fo receive a signal indicative of the
amplified signal formed by the variable gain amplifier circuit, for
" 15  measuring values of the magnitude of the amplified signal and for
generating a signal representative of measured values of the
magnitude of the amplified signal measured thereat;

means for detecting ﬁmes when the amplified signal
20 formed by the variable gain amplifier circuit comprises the pre-
determined sequence of data;

means, operative at least during times when the
amplified signal formed by the variable gain amplifier circuit
25 comprises the pre-determined sequence of data, for determining
envelope characteristics of the amplified signal; and

means, operative responsive to values of the envelope
characteristics of the amplified signal determined by said means for
- 30  determining, for altering the gain characteristics of the variable gain
amplifier.

2. The gsdin control circuit of claim 1 wherein said
means for measuring values comprises a diode-peak detector.



The radi o receiver portion of radiotel ephone 780 is operative to receive a
nDduIated signal transmtted thereto. Antenna 784 is- 15—~epe¢a%+¥e—%o—
recei ve the nodul at ed signal transmtted thereto. Antenna 784 converts
received signal into electrical formand generates anJﬁI j "ﬂmﬂml

i ndicative of the received signal on line 78%. Line 788

filter 790 which generates a filtered signal on line 794. Line 794 S

coupled to a first input of down-m xer 798 to supply an oscillating 20
signal generated by |ocal osci |1 at or 806 to down-m xer 798. Down-m xer 798

generates a down-nm xed si gng Vet oF clith [10@hlPeil 4if" 812
Filter 812 generates aflltered on I|ne 8145’;@? Pgls app{ §
first input of séﬁﬁﬂﬂs W&Y the pagm £ fRBIEA

generated by | oc séd méunsB&ﬁ- inbadimﬁxg ﬁstmmwu@%w&@wﬁaﬁbdiﬁbfalﬂé@
generates a nli?ea g Z on line 828 which is applied to filter
830. Filter m § d signal on line 832 which is applied to
anplifier 834. Arrpl ifier 834 generates an anplified signal on Ii ne 836
which is applied to 30 de gﬁﬂ .

generates a denodul at ed _si gﬂgﬁ‘ﬂe ne H’lf;d%@%o decoder 842.
Décoder 842 generpoveer-related walues meprl@ﬂ‘fq tagesmluﬁmch is applied to a
transducer, here speaker 848. The oscillating frequency of the oscillating

signal genergted 5 by osci}l rs 806 and 826 ar I nt_ai d i n g.,known

frequency rel'ationship wit -r@@r d‘ @E‘}/ Fellne%éct ive

connections means for detecting comprises a timer controller operatxve to monitor
times when the information signal is comprised of the pre-
determined sequence of data.

15 6. The gain control circuit of claim 1 wherein said
means for determining envelope characteristics comprises means for
determining a peak-to-average power ratio of the amplified signal.

7. The gain control circuit of claim 6 wherein said
20 means for determining a peak-to-average power ratio comprises:
means for determining a peak power value of the amplified signal
" comprised of the pre-determined sequence of data; and means for
correlating the peak power value with a peak power value associated
with a desired, peak-to-average power ratio of the amplified signal.

25
8. The gain control circuit of claim 7 wherein said
means for correlating further comprises a memory element for
storing the peak power value associated with the desired, peak-to-
~ average power ratio of the amplified signal. )
30

9. The gain control circuit of claim 8 wherein said
means for altering the gain characteristics of the variable gain
amplifier alters the gain characteristics thereof responsive to levels of
the peak power value determined by t.‘.he means for determining the



to oscillator 850 by way of [ine 852. The transmitter portion of.

radi ot el ephone 780 is shown at the bottom hal f portlon of the flgure

i nf ormation si gnhal, for 10 instance a voice signal, ﬁmw ﬁm\
transducer, here rri crophone 856, into electrical form aﬁ“‘“

signal indicative of such information signabgis generated* orf | i'ne "86 Li ne

860 is coupled to encoder 864 which encodes the information signal applled
thereto according to an encoding scheme, such as a [err]/4, QPSK encodi ng

15 schene. Encopeak&ﬁ&vgendnatoﬂ:heramphﬁdéﬁm@nalammleweelapﬁthed to an

I nput of summ ng Bfgﬁ_ . nerator 866 generates a
signal which is a so ab gotdd%gﬁg;é %Q??tfsbﬁmmr 865. Sunmer 865 is
operative to conmbine the signals applled thereto in deSired sequences to
formthe 20 - format of a slig Asuethed forevittrollingsgrain eliarattétictics 3f and

3A-3B. Summ pg el ene 865 a_Signal ! |1 e ppI I ed
to filter 87% hXPEai’H% g‘“?@bﬁ i?'!%’a’gg éfggﬂ:)rg%q&%rnsnﬁ er 872
generates a fil topethhvgmmransm;trmmmmsgmﬂpm@dcmterblmtmtor 880.
Modul at or 880 al gﬁ}lé@na SrEAky at ed
by oscillator 88%*%@& a?or ene%#ﬂ% a rm?‘?a ed-si gn ogél I ne 892
which is appli eddissrete burstsdncludesiapredeteranines sequenceic: e.da;ta thenal on
| ine 898 which | %nﬁ@hﬁ Fotioh by the
bl ock shovvn |n hat I n con ro?xc rfcétﬁvtét%o |sa?|)gn} ar to %g.l ngontrol
cirouit 60016 Feiscrate § ts corresponding £ g discrgte Rurslsinowhich thet 600,
gain control ci r Gaforn@ifor sigallis| getiérated; daid thettd cumprishig the Widps obi ch

generates a signal on line 918 which is coupled to m xer 922. Line 924 is
al so coupled to m xer

measuring values of the magnitude of the amplified
signal generated by the variable gain amplifier circuit;

15
generating a signal representative of measured values of
the magnitude of the amplified signal measured during said step of
measuring;
20 detecting times when the amplified signal generated by
the variable gain amplifier circuit comprises the pre-determined
sequence of data;

determining envelope characteristics of the amplified
25 signal at least during times when the amplified signal generated by
the variable gain amplifier comprises the pre-determined sequence of
data; and '

altering the gain characteristics of the variable gain
30 amplifier responsive to values of the envelope characteristics of the
amplified signal determined during said step of determining.



-20 - 922 to supply an oscillating signal generated by oscillator 925 to
the mxer. M xer 922 generates an up-m xed signal on |ine 926 mhlch S
applied to power anplifier 930. Power anplifier 930 genecLa
line 934 which is applied to directional coupler 938. 5
942 is coupled at a first side thereof to aggine of coup
coupl ed at a second side thereof to di ode peak detector &
detector 946 generates a signal on line 950 which is applled to

anal og-to-digital converter 954. Converter 952 generates a digitized signal
on line 958 which is applied to processor 962. Menory 10 elenent 970 is
coupled to processor 962 by way of line 974. Timer 976 further forns a
portion of gain control circuit 900, and is coupled to processor 962 and to
data sequence generator 866 to cause operation of the necessary algorithns
enbodied within the processor during tinmes in which the slots formng the
nodul at ed si gnal 15 generated on |line 898 conprises a pre-determ ned data
sequence. Processor 962 generates a.signal on line 990 which is applied to
digital-to-anal og converter 994. Converter 994 generates an anal og signal
on line 998 which, in turn, is cou ed to é fﬁ;ﬁ_gain anplifier 912 to
control the gain characteristics t osureé (peration of gain
control circuit 900 is simlar with that of gain control circuit 700 of

FIG 8, and peration theregof wll therefote,not be, described a

detail . @ el ephone 780 gag@né'o ttfﬂ!r &%M%@lg r‘?@ 1002
havi ng a f| rst s thie radivr trahsmitter pbrtiondifreeradiotelephone bperstdve t25 and a

Sonal on I ne. 1HPERY i DOPSRALAAM bighifit Bilcrdfibpfif8cTHE @
sugudlxutunlofﬁhesuawdtnmnnn1 during each discrete burst
forms a slot and at least one of the slots includes a pre-determined

15  data sequence portion. The peak power level of the portion of the slot
comprising the pre-determined data sequence portion, once
amplified by amplifier circuitry of the radiotelephone, is measured by
measuring apparatus is compared with a stored value representative
of the peak power level of a corresponding portion of a slot amplified

20  to be of a desired signal level. Responsive to such comparison, the
amplification level of the amplifier circuitry is altered.

FIG. 7 accompanies this abstract.

This Sheet Has Been
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1016 generates a filtered signal on Iine 1020. Line 1020 i.s coupled to
antenna 784 permtting transm ssion by the antenna of the signal applied
thereto. 30 Turning finally now to the |ogical flow diagram of
FIG 10, the nethod steps of a preferred enpodi nent of the .nethod, referred
to -21 - generally by reference nuner#l /1400, of a prefengHJéhtgﬁi t
of the present invention are listed. First, and as indicated by bl ock *1106,
nmet hod 1100 of the pgﬁgerred enbodi mentyaf t he present inventioq, onpri ses
the steps of 5 nea i ng _val ues of tdggnaqnitude of the anplifigd si gnal
gener at ed ' [ A Al ' ' A R

bl ock 1112

the anpliffea srgnar neasuared FTTg - tne step or e TTNg 15 generatea:
Next, and ps indicated b ock}1118, tinmes whe e pnplified si-gnal
generated py the variabte gain anplifier ci#cuit conpyises the

ed xt. an

predetermned sequénce of data are det as |neicated by

bl ock 1124 v@lfppe chafacteri g t he anpl i fi edAshan are

determ ned,\,‘ﬁg"ﬂﬂ Fi nalw as indicated b K 1130, |t he
gai n charactenistics Jol tNe lvari aplie ﬁalnﬁﬁﬁ? IT1@r_ are ered responsive
to val ues of1&0& en¥®0Bpe dB8Cact #66Ati csISBB t hdS8bp! | 1162A si gi82B  162C

determ ned during the step of determ ning. Wile the present invention has
been described in
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20 connection with the preferred enbodi ments shown in the various figures,
it.is to be understood that other simlar enbodi nents may be used and

nodi fications and additions may be nade to the described enbodi nents for
perform ng the sanme function of the present ,invention w thout deviating
therefrom Therefore, the present i nvent&orf ghould 25 not be linited to
any single enbodi nent, but rather construed in breadth and scope in
accordance with tﬂgﬂ_r’%dilmation of the appended cl ai ns. EQJ ﬁi m;5. A
gain control ci re3gdtor a radio transmtter having a variabl & g&2N
anplifier circuit 2__t_he radio transmtter being operative 5 to generate an
I nformation sig ijn discrete burgsts,wherein the inforngtion signal

generated during-a™|l east Phd Yo ef Jifseiqtiey PyrsY $ )i des a

pre-determ ned sOfirdnce off qath 1anb) ddel vadi b1l ¢4l d¢p! 4i r-circuit
forming a porti &/ the qrahshi ddet] dir¢biXlr o elirgdfio transmtter
operative to for @b anpl §filedifsitgnfl {f n{digc -i D RLr st s correspondi ng
to the discreteghgdts in cll dhelli i olhelli gh Bi dhall il generated, said
gai n contr ol cirng' conpti di n§: Ihednst doupl dd 1o reteilve a signal

I ndi cative of trba1 lified signal formed by the variable gain anplifier

circuit, for 15 asuralng val ues of the nagnitude of the anplified signal
and for generating d signal rdpresentatilve of neasiured Val uds of the

magni t ude of the and@ified ROQOITS5 neaf00HTI5t her §:00112ans 0 B018let ecti ng
times when the anplified signal 20 fci'rﬂﬁd by the variﬂ%e gain anplifier
circuit conprises the pre- I

450,

TN 466
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determ ned sequence of data; neans, operative at |east during tinmes when
the anplified signal formed by the variable gain anplifier circuit 25
conpri ses the pre-determ ned sequence of data, for determ ning envel ope
characteristics of the anplified signal; d, nmeans, operative responsive to
val ues of the envel ope characteristics-gb/pﬂé anpllfled si gnal determ ned
by said neans for 30 determning, for altering the gain characteristics
of the variable gain anplifier. 2. The gain control circuit of claiml
wherein said neans for negzgrlng val ues conprises a di ode-peak detector.
-23 - 3. The gain control rcuit of claim-1 wherein said neegg for

measuring val ugpgf dﬁ?&)f _the gygifi 838 gnal

for neasuring ipsta e edjval 5 of t lified
signal . 4. ‘ 'Argkg}sal r-rel at ed
val ues conp . 5 gai rol circuit
of claim1l mh@&! sai o '

control |l er
ri sed of the
contr ol

646

pans for d ting conprlses atg
operatlve RQhL r timep when the information signal is co
pre- determ ned sequence pigggta. 15 6. The ga
circuit of cIa|n11 mherei1 said neans for determ ning envelo .
characteristicy ges| neans for determ ning a peak-t g5pey age power
ratio of the a ST pnar .

A/D 654

704 662 | CONVERTER
D/A 690
I—J— PROCESSOR
CONVERTER _ 558
694 | 674
600 MEMORY
- ELEMENT 670

FIG.8

FI6G.70

MEASURE VALUES OF THE MAGNITUDE OF THE 1106
AMPLIFIED SIGNAL GENERATED BY THE AMPLIFIER
- GENERATE A SIGNAL REPRESENTATIVE | 1112
: OF THE MEASURED VALUES
DETECT TIMES WHEN THE AMPLIFIED. SIGNAL 1118
COMPRISES THE PRE-DETERMINED SEQUENCE OF DATA
DETERMINE ENVELOPE CHARACTERISTICS OF THE 1124
AMPLIFIED SIGNAL DURING SUCH TIMES

ALTER THE GAIN CHARACTERISTICS OF THE AMPLIFIER 30
RESPONSE TO THE ENVELOPE CHARACTERISTICS 1
OF THE AMPLIFIED SIGNAL




7. The gain control
deterfr ning a peak-to-average power ratio
a ‘peak power value of the anplified signal

circuit of claim6 wherein said 20

means for
conpri ses: neans for determ ning
conprised of the pre-determ ned

sequence of data; and neans for correlating the peak power value with a

peak power val ug.assagjated with a

the anplified siyaal
said neans for cq
the peak power @I Je Ess

' esir pgak-t o-aver age r
25 8. The galdﬁcon‘?d/%l rcuit of | W
el at i ng further canprlses a mem)ry el éRent

N he gal n
wherein sai d nean alteri ng thﬂaﬁl
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peak power val®e |of3 the anpl i®ied sidhal rel atjve®& fevel s of ti® Qesir ed,
peak-to-average fo#erfratio. A net hod for : I ng gain Iz N
characteristics of [a & varla@I gain anplifier flormng a portior 8 o
radio transmitter dpefative t ransmit an infor ion signal in d.¥2rkte
bursts wherein t haaa Or mati on}si gnal generated dufing at |east one |oi—fRe
di screte bursts ijnet Ules a pre; deterrr@ed sequence} of data, the vam &
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10 di screte bursts corresponding to the discrete bursts in which the
I nformation signal is generated, said nmethod conprising the._siep :
measuring val ues of the magnitude of the anplified ) oty N
variabl-e gain anplifier.circuit; 15 generating-a sj¥g#a
measured val ues of the magnitude of the anplified
said step of neasuring; 20 deﬁﬁ%ting
signal generated by the variable gain anplifier ci
pre-determ ned sequence of data; determ ning enve
the anplified 25 °~ signal at |least during tinmes wh
generated by the variable gain anplifier conprises the pre detern1ned
sequence of data; and altering the gain characteristics of the variable
gain 30 anplifier responsive to values of the envel ope characteristics of
the anplified signal determ ned during said step of determ ning.

5 GAIN CONTROL CIRCUIT FOR RADIO TRANSMITTER
Abstract of the Disclosure
10 A gain control circuit for a radio transmitter, such as

the radio transmitter portion of a radiotelephone operative to
transmit a /4 DQPSK-modulated signal in discrete bursts. The
signal portion of the signal transmitted during each discrete burst
forms a slot and at least one of the slots includes a pre-determined
15  data sequence portion. The peak power level of the portion of the slot

comprising the pre-determined data sequence portion, once
amplified by amplifier circuitry of the radiotelephone, is measured by
measuring apparatus is compared with a stored value representative
of the peak power level of a corresponding portion of a slot amplified

20  to be of a desired signal level. Responsive to such comparison, the
amplification level of the amplifier circuitry is altered.

FIG. 7 accompanies this abstract.



