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linear anplifier systens are used in cellular- t el ephone base

stations or "cell sites". Such base stations, or cell sites, are well known’
and are described, for instanCHELDOETHEINVENTION Wrel ess Access and the
Local Tele hone Network 128-135 (1992), which is incorporated herein
by refer®nce. n@sentawgmumrehtesysg@n@lmfbeﬁslé@ Wixelesh cel | sites to
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I nput signha power anpl i tude, of the I nput signal is
equal | yldi vatmdtﬁeaﬂmtagnat dre usedswittin cril sﬂegtoedmphfy multlple radio-freqiisecys®F)t ter in a
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typically comprises a splitter, a plurality of linear amplifier modules, a combiner, a
splitter / combiner control functionality, and a monitor and control module. Examples of
such a system include the Spectrian MC160A series of multi-carrier power amplifiers and

20  the PowerWave MCA9000-400 series of linear amplification systems.

In such a system, an "input signal” is fed into a splitter. This input signal
comprises one or more radio-frequency signals of differing frequencies. In other words,
this input signal may be a multiple-channel signal. These radio-frequency signals may be
in any desired format or protocol, including Advanced Mobile Phone Service (AMPS),

25  Time Division Multiple Access (TDMA), or Code Division Multiple Access (CDMA)
standards. The splitter splits the input signal into two or more resulting signals. The
resulting signals contain the same frequencies as the input signal, but the power, or
amplitude, of the input signal is equally divided among the resulting signals.

The splitter in a typical four-module linear amplifier system, such as the

30  PowerWave MCA9000-400 Series Four Module Linear Amplification System, features
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four outputs, each of which are coupled to one of four |inear arrblifier

nodul es. The splitter is configured according to the nunber of |inear
anplifier nodules that are coupl ed to the splitter and operational. A
splitter / conbiner control functionality, enbodied by, for exanpl e,

a mcroproa9im4acet shelf |ogic, nonitors the nunber of anp/PCTYGHIS/ASHE8I es
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splitter anguCQEfiEl@hch of whicksre @buhietHoYone bP fodr lifdkr afBHEEMSHAELCMHeN Whi ch
all four nodul es” are operational, 'the splitter / conbi ner control

f unct i onal i dplitterdis torfigues acbardingto theanmber ofilimgar amplificemodulesithatiare coupled t he
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anplified signa re coupled to a conbiner. splitter / conbiner
control sameffiexudricy nattedtyas derifipug sigeal and erecanchjuarer the paweti (Whanahe he nunber

of power nodyl es coupl e . to the splitter and that e operatjonal .
Thus, 49 a %P ﬁ?r-lﬁﬂaﬁfg@regfg%ﬂlpg M@regﬁp}lﬁféfm operational ARt MRS the
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a single of the iapiitRitinak | Simdlbrly, svheh tigasplitterss oonfighyadi fortwo/moddiess theapliitered

output is fed through antenna | interface cjrcui t{rﬁ to a transmt
antenna.  splits the input signa} intp twe signels, andsykandhe splittepisicosfigused fon ane maduls)

device is | gyed.to_proyide . and control operating power to each of
t he nodul e?Pf%%ﬁB%Q?SsgsggtﬁCSW@he modul es, to 55 activate or deactivate
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to the splitter and that are operational. Thus, in a four-module system, the splitter /
combiner control functionality logic configures the combiner for operation in such a
50  system. Accordingly, the combiner combines the four amplified signals into a single
output signal for transmission. Typically, this combined output is fed through antenna
interface circuitry to a transmit antenna.
Also in such a system, a monitoring and control device is employed to provide
and control operating power to each of the modules, to monitor each of the modules, to
55  activate or deactivate all of the modules, and to notify the operator if the system is
operating outside of parameters. This device may also be used to configure and
reconfigure the splitter and combiner, together with or in place of the splitter / combiner

control functionality.



In the systens used in conventional cellular-telephone cell sites, the
noni toring 60 and control device does not activate or deactivate

i ndi vi dual power anplifier nodul es i ndependently. Al of the nDduIes
are either actlve or all of the nodules are inactive.
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anplifier ﬂmiﬂeezppﬁimndtelgllﬁo &¥attspdrasticalty ldﬁhdﬂfhe@@al@hburﬁﬁahand hours.
Mai ntaining only the required anplifier nodules in the active state would
requi r é0 dﬁqlﬁrmamf@qmrmm@qum f°u8‘@10dule linear amplifierent i oned
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expensi ve botvapefthé powdramplifiesstedules for sufficient operation. It may thus be that only
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one or perhaps two of the amplifier modules are required to be active during off-peak
hours. Maintaining only the required amplifier modules in the active state would require
considerably less overhead power.

80 As mentioned above, the conventional systems do not provide for control over the
activation or deactivation of individual power amplifier modules. Rather, all modules
remain in the same operation state at any particular time. For example, in a conventional
four-module system, all four modules remain in the active state during both peak and non-
peak hours. Thus, because all of the modules are either active or inactive at all times, the

85  power amplifier modules use more power than is necessary for sufficient operation of the
system. Conventional systems accordingly use power inefficiently and are therefore more

expensive to operate than necessary.



SUMVARY OF THE | NVENTI ON A linear power anplifier system
conprising an input; a splitter having an input and a plurality of outputs;
a plurality of Iinear power anplifier nodules, each anplifier nodule

i ncluding an input and an output, each anplifier input being coupled to'at
| east one sWOI%{4¢627out put; a comnbiner including a plurality BETUSRMAS68aNd
an out put, each conbi ner input being coupled to at |east one anplifier

output; a control apparatus SOMMARVONTHEINVENEIONPUt and at | east one

output; the systeminput being coupled to the splitter input; wherein each
cont r ol 9Gppar at ubineart peorer amplifiersysiens accardinglntot the presentiivention inchdake; and

the control . apparatus.is arranged.so that, u detectin .predet erm ned
signal on atP aéﬁ@“"&&rﬁ‘?‘%’@&%b‘ﬁ?"é?ﬁ‘é’e’i %’Bﬂﬁ‘,@r medpies,7 ‘%@g”‘gﬂ det er ni ned
control si ggbg.kﬁ : t 'ﬂ:{#& t one
anplifier no uog?mt %Aag ér%gggﬁﬁ&sﬁcﬁgn%??g%c aﬁp%#’?ig?}%?m&e Eei ng
responsi ve #cotdirg toltiesitintherbfiadive amplifier modubes|cotpleditd the splitterr The mppar at us.

Li near power anmplifier systenms according to the present invention use power
more ef fi cikingdejiversamumberefiinpu signals g g apmbergfchansels te thewplitter, Whigh t he
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systens. splitter output is coupled to a linear power amplifier module. The signals allocated to 4

each splitter output are communicated by this connection to the corresponding amplifier
module. Each linear amplifier module amplifies the communicated signals, and the
output of each module is provided to a combiner. The combiner combines the amplified

100  signals according to its configuration and outputs the combined signal, eventually to a
radiator. The control functionality, which may be implemented in a microprocessor,
receives signals from the system, evaluates them, and uses them to control the linear
power amplifier modules. The control functionality evaluates, among other things, how
many linear amplifier modules should be in the active state and how many should be in

105  the inactive state at any particular point in time. This decision may be based upon how
many amplifier modules are necessary to carry out the system's objectives. The control
functionality will examine the signals it receives from the system to determine, among
other things, the volume of signals the system is currently handling. The control
functionality may determine the volume of signals the system is currently handling by

110 evaluating the power level of the signals. The control functionality is programmed to
determine how many amplifier modules are needed by the system to amplify the detected
volume of signals. In addition, this decision may be based, in part or in whole, upon
human intervention, upstream information, and other factors supplied by a common-
control module.

115 Linear power amplifier systems according to the present invention use power
more efficiently than conventional systems. Such efficiency allows the operating cost of
linear power amplification systems according to the present invention to be lower than the

operating cost of conventional systems.
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Structural differences between systens according to the present invention
and 120 conventional systens include the communications |ines

facilitating i ndependent control over individual power .anplification
nodul es. Structural differences also include the conb'*.@@hi &g 9%8
structure OMBA¥Y#83Z a splitter, -a conbiner, and individual | yPEUNETHEIN &y

power anplification nodules in a nobile comunications cell site.

Systens accor di r§ricturalidifferencs betviean systémsaceondingyto theepresentinvengmtandont r ol
of linear 125 amplifier modules in order t? %@ase g}dwer use
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to evaluate these one or nore types of signals_ and |nteII|gentIy

control i ncpmmiaaiphﬁqmionﬁn@iulmahwﬂacwmmgﬁqmCF“&*G 130 eval uation.
These systens e rucgt ures which split and,cq L gnal s,

It is accord| ngln%’ ‘é‘%{” %% esﬁPte@g °f‘ﬁ9’é’my|tgb“{%§h5%c”ufﬁg?}%ar
pover IR ldafifes ﬁyaha%amasyg@@m%%maw Fhisiigemptdtontidlis { he

conventlona syst anmong ot her things, contro g
acti vati on/adecifiey a(zdlmOﬁfof btatds i chear ppimwsewitldnahd, fif dasized, without the systemanner

e, pr esent ThespaiGsamoL & viseivaao of ipeap! s incding coi TDMER, ait! 1 1
intelli gentwrg R aﬁ”%%%*ﬁé? téxg‘%%éént ach bt aﬂ%%'e@aiu&é tHeSEorYot e S O

t hat i ndi vi e active or Inactive

St ate as dq?% &5t signA aRe i}ﬁélﬁgeﬂﬂgf cbﬁ@olfiﬁ&i'ﬁu&lfamphﬁer mogiibedccording tethat
Is a further object of the present invention to provide a nobile

comrunl3@at i ayabiatich) These emtenmlomtplqmrﬁ%‘whlph amlltraéﬁ apmbie REssignadsner t o

te th ti onal i f
O her obj cets. - R P@Rmelh ohivs A gersEr TiRts buannoPAUBREREReLi 11 e

appar ent amplifief*ysferh GRPESES pbiel xﬁsrere%ﬁ@érﬁﬂ%m%e ebiventasl Sfbdms by,

among other things, controlling activation/deactivation of individual power amplifiersin a
manner that reflects actual required capacity.

135 It is another object of the present invention to provide a linear power system that
intelligently controls multiple power amplifier modules of the system so that individual
modules can be placed in the active or inactive state as desired, independent of the state of
other modules.

It is a further object of the present invention to provide a mobile communications

140  linear power amplifier that requires less power to operate than conventional mobile
communications power amplifiers.

Other objects, features, and advantages of the present invention will be apparent

with respect to the remainder of this document.



145 BRI EF DESCRI PTI ON OF THE DRAW NGS
FIG 1 schematically shows an enbodi nent of |inear power anplifier systens

of the present invention with four power-anplifier nodules, a
control functionality moni toring the systemoutput, a single
conmuni cat iwo9sMéaae bet ween t he ~contr ol functi onal i t ypeurissos76s

nodul es, and a splitter / conbiner control functionality nonitoring 150
the nogul es and accor di nghyg ' ' FHE WG€st he conbi ner.
FIG 2 schematically shows aﬁ?gzsong e éiip(rifenitmo k%ystems of the present

i nvention with fH@G. 1psshematically slhidovey anrentbddiraent af liner powerf aniyslifiep systanis/of
noni toring the system out put and_the nodul es, as well as configuring

the splitt ethe pregent inmsntien with fopr power-amplifier modales. reanapbiipetionslityi nes bet ween

t he m croprgcessor he ules.. 1 " . chematically
shows. & ¢ hRGEETDEAR SrteCo Bt S Srmmaicnons Lie Becee cREAGHR OO Y,
four power -ﬁﬁaidnmitgrmamgaﬂ@sgamﬁpui&érﬁdém@ danttdl hn{éﬁﬂﬁél@%iﬂbﬁit&% the
system out put and fhe systeminput, "as well as configuring the splitter and
combi N0  the modules endidocgidinglncnnfigukngihe splitteamand thezombinsr.| i ne bet ween t he
m cr opr ocessor he . dules. 160, .. Fl G schenmatical ly
shows a fourth Zﬁgioéismat‘ﬁ?‘uys e ArSeqon Fﬂ’@om&ﬂﬁsyﬂms °.ftA[\erP§§%9ﬁ’Pti on with
four pover -gimleioh bt f%d;sqm 35 vﬁe%ngg@}igmg&ghest Gt AdctibotaliBP R RSriiint he

out put of a conmon-co

nd a single conmunicati ons 11 ne between
t he systemautm esd the naodules) v wabldislcosfiguringwhe sphittthandaombiner,candt r ol
nodule is nonitoring the communi cations bus of the site transmtters

and i s confingiiplesrgmmumicatipns lines betivgen hesnigroprocessgr and the module:) g 5

schematd.cal ly s a fift.h i f, S n

[ nvemslcs)n W th ]t@ r 368%&@5?4@?@??’&%&3?%@’3‘%&@33% g%}_r’%o?égésgr?a&r?&n! toring
the out put ig¥ention with fBuCEIWERAMPRArRdduNERd4 béhtro RthcBorlifEnenit@ THEBOE el ONS
| i ne between the m croprocessor and the nodul es, in which the

conmmon- contsystEmrmignit end the isystémn dnpuh gs well as configuripg thewsplittertand gembiineect ed t o

t he common-control nodul.e by the centr erati,ons. site 170 rough a
site recei \P@?“aﬁléiyp @‘g%ﬂf‘% a?mﬂwn{craféongﬁnr:?’r@a*feeaﬂ& TPAEPPESTHSTOR é’?‘{ the

FIG 6 schepgiji&al |y shows a subscriber station, including a |inear
anplification system according to the present invention.

6 160 FIG. 4 schematically shows a fourth embodiment of systems of the present

invention with four power-amplifier-modules, a control functionality monitoring the
output of a common-control module, and a single communications line between the
microprocessor and the modules, in which the common-control module is monitoring the
communications bus of the site transmitters and is configuring the splitter and combiner.
165 FIG. 5 schematically shows a fifth embodiment of systems of the present
invention with four power-amplifier-modules, a microprocessor monitoring the output of
a common-control module, and a single communications line between the microprocessor
and the modules, in which the common-control module is monitoring the
communications directed to the common-control module by the central operations site
170  through a site receiver and is configuring the splitter and the combiner.
FIG. 6 schematically shows a subscriber station, including a linear amplification

system, according to the present invention.



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENT 175 The present

I nvention provides intelligent control of nultiple |inear power

anplifier nodules. The control functionality, which may be inplenented in a
m croproce ro. logic circuitry, or in distributed processin |
artificial IS@ |9ﬁ{4@‘§'?i gent or ; rul es- based i npl enent ati gﬂ@ﬁ@&”ﬁ‘f

net, or any other desired node or control process, nonitors the

system and ot he DEBAUZER DESCRE TN Qi THE BREFERREREMBORIMENT
anplifjgation 1 capacity. of the sysiem base n i oni'toring and

eval u 7i%on. By a einﬁsteBﬁ&V ?W%Véges ’Xteﬁlgema?ﬂﬂ?&fq%é‘?“lﬁéﬁ53??}5’0??’8{: essary for
sufficient | AD8, | I ')%r] gqgﬁg ;

functi onal if@ﬁg?gwgglgg';ili?%ﬁ}%éﬁg ’}N:H%‘c?edrld sys%n m t k%étal&saes power in a
mor e ef fi cimittoprocessor, logiacireritry,foain distribatedipoocabsingy ssiagartificially intelligent or

According to,the preferred enbodi nent, a nultiple-channel, four-nodule
linear 185 rulegbptedamplemeptations, neuraknet, & agb?@wufeéaecf mode py ¢antrel prepesshone

T osi | ) ; e ; .

Var ous. ot ARgHEUTHE SERlm ah s Ao if desjred WP SAdes SRR o BUARHRL

si t es,180Y steapiityiof theHstemBasddEsiSits Manitdriag andecifAion. anﬁ@rmllmed at
n a

| ocati ons . other than nobile radio sites. L
preferred cmplifiencapacity regessanytfonsufficienstoperation ofthe system,thisdotelligenteontrolor e

System | TaRale POV & 1ot 1R el s B s o i or PG oo

)jsfbﬁiét or out put at various points in

out si de) gy p¥shEMorhlibrPsshR

the system e control functionality evaluates the state at such

poi nt (s) in or dekccomlinpeioaheprefenied emisadiynent, atnndtipiowhanrelyfburfmeddlé fineatodul es
are needed to nmeet the demand gn the systemat that tine. Point(s)

to whiléh t REPEERR systeny is R thesnrused in oliular-teiephone cel siitse dl hems‘rseeremmsmrms in
o ohee ont Ao GATHR e S VARAS offr AT g s SO, Sk R &

poi nts externa e system oOr a CoO

may be nonirkdib sites] §ystefs WiSIn6ro q11&E Saaltbir hodulsdandsiyateals use@lodatioh1ose
points. After determ ni ng how many nodul es are necessary for

suf fi ci ent oghssthaninebiloradinsitesyst em t he control functionality
acti vales (N oL LA, AL e RS S oL Lot fl T 200
Y=L, 5o P R i USRS b SRR e
control f umudnitonedriony states insifer(asd, ﬁﬁtbsisq’:ﬂ, otfside) tha dystdme, snolwhs input crontputli ng
t70 the nu ngte \E'ari%]:xs ggi(rjltusl ir? %het sr}]'(.:‘ilttern{Jl rT?)e %Lr?t%si r}}mc%ggal%? g‘rlﬁﬁeitgsntﬁcle state at such
point(s) in order to determine how many of the power amplification modules are needed
to meet the demand on the system at that time. Point(s) to which the control functionality
195  may be coupled include points in system input, system output, output of a common
control module, points external to the system, or a combination thereof. States which
may be monitored in the system preferably include signal power at those points. After
determining how many modules are necessary for sufficient operation of the system, the
control functionality activates the particular modules needed at that particular time and
200  deactivates the modules not needed at that time. As in conventional systems, a control
functionality, such as implemented in a microprocessor or other logic circuits, monitors
the modules. The control functionality configures the splitter and the combiner according

to the number of modules that are present and operational.



The control algorithmfor the splitter and conbi ner carried out by the
control 205 functionality or the splitter / conbiner control
functionality according to the present i nvention needs to be such
that dynam c reconfiguration of the splitter and conbi ner, and

dynani c actWOA&8M4$a7 and deacti vati on of anplifier nodul es, arRCHEOBOEIBed to
mai ntain gain In the system Particularly if the splitter and

dynami c acti vat iTpg casebl dGReitHnY rithdsplitter and combirfPdrtiéd it bythieibasrohr € not
carefully controlled, the nodul es may beconme overl oaded and 210 damaged.

Sone @6fv efuictinndlity pt the splitter Apeimbivertsiontreldunctippality aeqosding pihe presendt may be
used . I n.accordance wth the prese i nventi,on .0 d 1 cal |

reconfi gur ém[eﬁgorémcpf ? e \f(’:fi’j_%hat ynang%{fﬁ%‘ﬁ%m%ﬁ&?gb’&isﬁgg?gwﬁg‘mﬁ%ﬁ’bé\"d of
anplifier Sk Fhtibl} nd\ ol atiph B BmpiidiBhodhtls] drk Bbritrolled to maitlily AHIDI Ner S
will require a new control 1 nterface, one that 1s capable of coupling to a
215  cont iwthefsysiah Daticitaly iffthasplittet drtdedyharivsictieationand dedctivationtafonal ity
according to the present i nventj on. The dgsdag“rgl

const r uct | @mplifiecmeduesare Bot carefilyqontplleds thsmagdylpsmay; become gxaripade

inven?@ n idgwfle?xi bl e dependi ng upon the needs of the application to which
the i nt i“BREE directed. The nunber and | ocation of points within
the systemto WS coifentiond!isplitte2shd cobibiriers luva ortyol inpuesohit ragl beaysed e
varied. The control functionality is responsive to certain states or
ranges of du atcenlante witlethogresent inveniipn tordsmpmically raconfiguip theisplitieriand | s

coupl ed. ., Human.intervention. external, control intervenhion,. or other
ext er nal iﬁB‘@P‘”E&?‘Fcﬁgmg t°_ en@hﬂr%gapxlffier élpfef HE{hS Ct%c?%g? _ﬁ”%lﬁtﬁgr in
whi ch the oAU RGinaS il tddulte b ew BRIkt SRce, one that i9EapabRIoE Soupling ia SYSt €M
that reflect certaln capacity requirenents. The control 225

f unct Rofal ichmtrol ilaetibeality or nslitdi/sdnibibertconirol damctiahality becordipg trthe presentt o

eval uate and adj ust t he operation-state of the nodul es at

presel ect edVePHRD- | nterval s, at randomtine intervals, or,

preferably, Contghgggéé%gz%s&ucﬁ?rh and operatiop%lf%sté]mss%bgé\‘gg‘[ﬁg tﬁ%a%g%ggl e |inear

anplifier syste I'ng preesen I on ing to the

best node. inkkatisysRRIbl dparditiEl@sonahé pdeds bEthe dfplichion topehiet the Hentiends! i fi er
nodul es 28, 29,30,31, a conbiner 54, and a control functiopality 62. Wen

the syst emdirectedh Byramumtienand loationrof peints within thersy etgdn Wy thegonifol not  shown)

in a ma . _,...such.as AVPS T or re Vi . put

li ne %26,[ oﬁ‘?‘f@"%ﬁ {stcgpplpcigﬁgf/%igme%he cf’ﬂ%‘%"%ﬁ ?stljg%%%‘.%tﬂ?e} Splitter
16 al | ocat gyes %?ra%g&”tﬁ*s&t&%@ﬂﬁ potted foRIICISIRE ebiitR] fidetiBhtliy is coupled.

20, 21, 22, 23 according to the volune of inputted signals, the signals'

degr adat i o#jumaniinterv2fiion, exteyial ¢dnéol intetiventien,ar ethenextérpaldoputwan be at e, and
ﬁ; 2 e][ OL ?nggqsglﬁygd tpoveride ozpodéé%q%g@s D trtme‘»rvhilc: tﬁehzgodglxgsta?g] ac%ﬁ;gt\é@ réggrﬁésg !

of states in the system that reflect certain capacity requirements. The control

225  functionality, whether or not distributed, can also be implemented to evaluate and adjust
the operation-state of the modules at preselected time intervals, at random time intervals,
or, preferably, continuously.

FIG. 1 shows a four-module linear amplifier system 10 embodying the present
invention according to the best mode. The system 10 includes a splitter 16, four power

230  amplifier modules 28, 29, 30, 31, a combiner 54, and a control functionality 62. When
the system is in operation, one or more radio-frequency signals (not shown) in a format
such as AMPS, TDMA, or CDMA are provided on an input line 14 to the splitter input 18
into the splitter 16. The splitter 16 allocates the signals among multiple splitter outputs



outputs 20, 21, 22, 23 are coupled to four |inear anplifier nodules 28, 29,
30, 31. Each linear anplifier nodule has at |east two
operation states, the active, or anplifying or "on," state and the

I nactive, n.or "off," state. An anplifier nodule 240 I, S.l.n the
active stat °§§§ﬁ??ies the inputted signal at a presel ected Sépﬁ&w%@ﬁs
Preferably, an anplifier nodule that is in the inactive state

essenti al | 20a21,82523 agsonstirgtodhe valume gfinputedssignals, the signalscdngrasdation vhich

si gnal . Each  modul e has ontrol port. The operation state
of a Hodul é%&&mgd'&sﬁﬂemﬁ‘em‘feﬁéa? iaﬁﬁgﬁlefta(‘fg’ﬁed by that modul e's
control port 68 1HiiQnii&in fk systbm3newal HEFICR 1928 FRE bBPulsR024p 22, SRUPKes
nodul e to be in the active évate i's provided to the nodufle'’s control port,
t he outpaits 20, @it ) 22, 25 aregeupled tofounlinday emplifierenaduldst28; 29,i38, 3he i nacti ve
state, and will remgin in ive state ,if already in the

| .he ac It
active state. |fEaghlipeasam P‘E%’BP‘E@?@qti)eaétéﬂ@é’l’ﬁraﬂ%ﬁ?@s’ttﬁeamve’“ be in the
i nactive s [ Iy ﬁ;ag@\%“' ; ) @] r ot Wil
change to taﬂ{pﬁﬂlﬁgﬁfe | %gﬁ?%/:gdéga € |fbf?l§e|ngﬂi Ir’nfsf’t ﬁtg&gc‘ﬁeﬂelp@tiate, ugend will
remai R40n 4k id ifake do¥e Staftlnplifies thelipulfed signall at & pebselected Paini Pruférable, i at e.
The system and nodul es can be desi gned and programmed . toreact in a
desi red nmaamplificomaduie that isdn thetipactive statgrssentially acts as an open circuyitari desgiul e
that is in the active state anplifies the signal inputted into that
nodul e and%?%@@cﬁtﬁaéﬁﬂa'fied signal at its output. The nodul es' outputs

are shown in Each nfokifie g%s feortdl pid; TAE opédiibn'seate Jf‘@m@ﬂﬁlﬂ'd&ﬁ_exﬂ?uptﬂ?’g 44,
45 are coupled to the conbl ner 25g I nput’s 300, 301, 302, 303. The anplified

si gnal s ar ehd sighal reeaivediby that motiale’s nomircd poi6Bj 68570, 71. If a sigral piéselectedin ner 54

conmbines the inputted signals and provides an output. signal, at the
conbi A8 OG?‘EF&@BB@“IW@‘%BM%EYC %EIF biﬂm?‘)’@e‘?? tgﬁgﬁ’g?@fségﬁ‘ POth N t he

nbodi t . i . . . . t
i roul try. (IRSPISHIGRRE i MFocHOPRLRSE e MbPA g O B PP B 1 e

transm ssi @Biveddle if it is alreadVHe theQiBtivedtatt UIRS sigiabpieseledtel tpreatiseraahbdule to
preprogramed. The control functionality , may nonitor a state such as
t he conbi ndeintheinastive statgiaprovidad to the mpdpleistcoainelportythe modylsmwill change to | ey el

oectiog f or e imgerteSate 35 TR AR sty wPE s REein R Y Bdee Rl B °°  Pe°
SO nbi neH OuirBddy ir @1% iﬁa&f%' Biafd TH s{fiém and modules can be designed and pro%rammed

put 64 of the control functionality 62." The control
f unct i onal itd seaehinladasices mhirmesiognwuide vari$ 6f sighdls i nput 64 and communi cates a

control signal Qn jts control. output 66 to e amplifjer . nodul es
28, 29, 30, 31. moghie et isin t‘EBﬁ‘ﬁE?rﬂ"&Pi&éﬂ‘a"Sflﬁ"ﬁfe‘“BﬁFﬁdﬁB@ that
functional i '@% : eaﬂrﬁ:ﬁiﬁ?r? ' SRR f“ﬁ% :

functi onal H‘i? gtpr?‘{lgesia%pu . g%%ﬁ%?%?&b&n%e funegtol na %?gﬁ%v%hrrrlay be
prepr ogr amFRg. 1 s 42/ aB ek and 45 Fhegruhnts42,d3, 44, 95iarquoupled to the@othbiner to

gﬁéﬁ |r Esgg ?rp%vt\zltsni;aor(])YB (()) lf, 35)51,(330](3? l’ﬁm gr?x\gﬁfriedasrirgprlw{l; airg rfednggmu lt};aesougcglits i%l%d a ggﬁbiﬁ&r
54. The combiner 54 combines the inputted signals and provides an output signal at the
combiner output 56. The combiner output 56 is the system output in the embodiment
shown. The combiner output 56 may be coupled to antenna circuitry (not shown), which
prepares the signal for antenna transmission.

260 The control functionality is preferably preprogrammed. The control functionality

may monitor a state such as the combiner's output signal, including particularly the power
level of the output signal, to determine how many active amplifier modules are needed for

the sSrstem to operate sufficiently. In that case, the combiner output 56 is coupled to the



270 the active state to operate the linear power anplifier system 10
sufficiently. For exanple, the control functionality nmay be
programmed to determine that if a given |evel of signal power is
present at the system output, the systemis probably handling a certain’
nunber of WwWoO98/4462al s, and only two of the power nodul es arrETMES8AS®WBY t O
anplify signals for that nunber of calls. 275 If the
control fu | ' | ggaty ' ; ' s

determ nesqgﬁlg%garﬂﬂ?/élﬁo\%o&o% t&ﬁbengy%us? %??éﬁ@%ﬁ‘@?&éﬁ%&“@éﬂare
neede®65n titsdnput 64 and @cmimunicatea b eoriten] sigasdlamdtstchatrdliontpat 6(ovhe ampiifier§ | er
system 10 sufficient then the con functionality 62

| |
communi cat 880dnles 28 8?%@: al ‘Theepptrol %él{a(lﬂ eompgnicated by ths gonte] funictigpality 62

ts 68, 69, .70, 7 . ' ti
g ? ;t Z and t‘%Be‘}‘gd‘ P b %&M&%W 5}%@3&%&“{1%%{1 %@y P% gtclﬁsﬁeéﬁ's Fg? Eé&n ?s | \s/ieg nal
nmay be conmhéRmalify Ay p}éﬁ)rogrammed% gvdhidte the @igaﬂ@l) féﬁ itﬁ RipaE6£eT dilér Ng
e

design. Preferably, the signal I's a digital signal. t control

f unct i onal itoyle@pnite hewmanyofihefoutpiwer emplifienshodules 28,284 30,531 shonldddnl i n t he
activ state, the c rol functional.ity co ni.cat es di fferent

pr esel 20t e dhe A st o ReraIfy s boveer aTRiig: SE RS ReT o GBS AG | n
the active i b L rogtathrhdito dBRAhinY hablf@lofvendével of stk | 27 | V,
if the cont@o?tS Sﬁgﬁcoﬁg@ﬁ%gtgﬁ% nes tﬁat thlr eeaanp}gﬁeiller rr% ures are
needed power is présentat the/sysieinadutput tthesystent is robiably hhindiingla degtaia mumbert cfit es
an appropriate, predetern ned signal to the rr_%gul e?; and if the
control furfalls,@rédpnkyiwaof thepomes modules 218 pecesssa foamphifysignals for thatawraber n t he
active stat @ altlJ'e control functionality comuni cates an appropri ate,

pr edet er m neg Signal to the nodule. 290 The splitter/conbiner

cont r @75f unct i ongattetosnFundiotslitp 68,hipof eval@atitgihd sigrl on its input e dul es 28, 29,
30, 31. Each anplifiernodule 28,29, 30,31 has an anplifier-nodul e

state out puleteamoies fiz only 2wo ofithe fourlamphifieranpduless28; B 38ptlr are perdedimthe of t he
COT & DO 8t o oA Mgl pober b el 10t el R Gt 0 1
10 flmctionality-gb%oﬁ)&mﬁidaﬁgQ?i‘éséﬂé&e&ﬁg'ﬂl kd¥lle bphifi& rastldss khitrgIPdu! es

28, 29,30,31 allows”the 295 funCtionality 400 to nonitor the nodul es’

oper at i on- ozt 686% 70ctichaticassel two madyles2®] 29 to be in thavctive sthtetahd tworpl i fi er

nodul are in.the active state.. The fypctionality uses, tgi

i nf or f?gpi ofmQdyles s 3 Hiprke 1 the 1apqtive slate. lii'glsaﬁ‘%la BAH PHEFIRse eﬁ%?mgﬁ@ y. Thus,
if th t & . ional 6 ] : i fi
odul o5 ar Shial siguals as o3 @A o PréfelaBy RS TCh b fo® AR 1L Y

activates tcoptrélfhdtionglity 52 defeffinaditat iy bnevamidifiet modde & needait tigsactivie
splitter / conbiner control functionality 400 will recognize that only two
nodul es ar State; therpontrek fupetiopality comamaicaten a diffarent presclegied signal tofhe madales

are i n tno BRERpE tfemadle nbpith acite Al il MBS iE RNV ESule ™ 25

285  Similarly, if the control functionality determines that three amplifier modules are needed

in the active state, the control functionality communicates an appropriate, predetermined
signal to the modules; and if the control functionality determines that four modules are
needed in the active state, the control functionality communicates an appropriate,
predetermined signal to the module.

290 The splitter/combiner control functionality 400 is coupled to the amplifier
modules 28, 29, 30, 31. Each amplifier module 28, 29, 30, 31 has an amplifier-module
state output 420, 421, 422, 423, which reflects the operation state of the corresponding
module. The functionality 400 is also coupled to the splitter 16 and the combiner 54.

10



control functionality 400 will configure the splitter such that the
splitter splits the input signal into two signals that are

comuni cated to only two splitter outputs 20, 21. 305 Li kewi se, the
functionality 400 will configure the conbiner such that the '

combi nes si‘gﬁaﬂsg“@ﬁ only two of “its conbiner inputs 300, 301?8%#35@{73?8em
according to FIG 1 is an inprovenent over the conventional systens
because it Thedundlienality's aoipling to the amplifisepedules28, 28,10; 31 abbews thendi vi dual
anplifier nodul es, as desired. , . FlG hows anot her
enbodiZ2fent @#1’5‘{0!’1‘%11%@88?@0@%@& mgdulesrgperation-Siafp B?gﬁ%@m?’ Wmanyand o es in
essenti al | . the: & I%Re filnctidRARY uBgdhigbove. The
cont rol fuﬁ%@%%ﬁ@%@ﬁé}?ﬁ%@?s elr%s(g%%m ig{r?télzle 2, howeﬁger I's

const r uct edpfopmgtion to config@@tieabkter 16iahd eobinky54 draordingpty. CHintsy ifithe control
functionality descri bed above. The control functionality.shown in

FIG 2 has fineiionalityi? detevuingsithst ardp twa amplifigrmodyles arepegessaryfor sufficient
control output .s upl ed to ,one, .and only.-.one | f 4.0 | port, 68,
69, 70, 71.0Psision °3C0§§8¥ Gyt %81‘”:‘%@“3’64"?@%%&/&%%& %ﬁk&gcont rol
functizggal i Oy bideC@nfrbPRinctionality 400Will Recolhige EADEMIP kwo

funct isggal |I%§d‘jg%’g]?@g:ﬂé@§ém e e In;y. t he contrgiglle_ funct?pnal ity 62,
upon eval uahodijestdneinstheaive state, arsd ¢omfighredhe splitter and thelearabin¢rassordingly. onl y

two of the four anplifier_ nodul 28, .29, 30, 31 are needed.in the.
active st at’ésdf ey ftve peiplificr 18 %&7%’ ?%ré"? ke petiys fafes Pﬁ‘?‘frgf"’ Wem 10,

then the control. 320 .. ls ' ' L Qi : of its
cont rol outcﬁfr % fonﬁ%ﬁg%ﬂggm%’ﬁ@]gS@E&Yk"g&%&oﬂ#%@a&p&gﬁﬁ%h t102,
103. Accor digal to fvokighalsthatlard Gortmmiated fot sy two dphitterouputs 26,21

control ports 68, 69, and a digital O is communicated to the qther two

anpl i f308r - dakewist, the functionaliyr408 witl corfigure-theicombisier fucB thatdhe FOBBIRET by ogr ammed
to be in the active state en a. .. .

11 conbnes fgndly By op PP s SpmpineT AP AP0 THE PRI ASEPIIORS, o e
in the inagigy¢ iéirﬁh@rWEﬂ{énﬁm@rﬁ{etc%hv&tﬂoﬁaﬁgéems Bétabidest gapides dgiangont r ol

port. Thus, when the control functionality 62 conmuni cates two
digital 1s indepehdunt comol averGelividual aofplifimemoduled asslegiged. 29 are in the active

d f h dul 30,..31 ' he i '
It the cont ol IR sbems mojhes Smadiaien YRALE TIRE BFYGH AR RN oL Fidhiul o
: . . / . :
Icgm’ruﬁo’llc(:) at e({sb%gag%q% %%Fé@y?ﬁégn t]ﬁér:g%?%ss%ggy ﬁl ng{ a 'g&g%%a?dﬁg{éé{olr}hee of the

nmodul es 28 dogitrblfuhdtnakityiof thessystem, shawe in FEG. @ hewevehieeonstructed, androdul es 29,
30, 31 are in the inactive state. Sim I.arl'é, I f_the control functionality
det er mi nes apezatest differsntlyrfhanithegontrobifineiionality descrihed abover Hbe §8a%le state, the

0. and t hudupstiopelieheyain 10 258 R R R Sublis dB0ctH, 102 165, ARG C1 011
state, and ddagoRsudsif i RAPleA tPdnd, ind Hnly Bfe, IRl cortionpert, 68, 69, 70, 71.
315  Also, the function of the splitter / combiner control functionality 400 in FIG. 1 is carried
out by the control functionality 62 of FIG. 2.
If the control functionality 62, upon evaluating the signal on its input 64,

determines that only two of the four amplifier modules 28, 29, 30, 31 are needed in the
active state to sufficiently operate the linear power amplifier system 10, then the control
320 functionality 62 provides a digital 1 on two of its control outputs 100, 101, and a digital 0
on the other two 102, 103. Accordingly, a digital 1 is communicated to two amplifier-
control ports 68, 69, and a digital 0 is communicated to the other two amplifier-control
ports 70, 71. Each amplifier module is programmed to be in the active state when a

11



335 If the control functionality determ nes that four nodul es are needed

In the active state, the control functionality comuni cates four

digital 1s and no digital 0s, and accordingly all four nodul es 28,
29, 30, 31 are in the active state. In FIG 2, the control
functi onal iwQ 9824628 coupled to the splitter 16 and the PCT/US88/B376%r 54.

Al so, the control functionality 62 is coupled to the four anplifier nodul es

340 28, 29503891 isdn i&éﬁ&%&%&lﬁoﬂ%‘a Revedg Ry iRAdio sarsvikaaiERe d id Nt he
precedi ng par agr ph, it the control functionality 62 determ nes
t hat t325ee oarislaniplifier-ommtrol psrt.aThus, when the comrod ShctionalityebZeomimunieates o t he

trol f ti lity, i.n additi t cati to th
arpl i 1 er  rAsgital dsandierdigital 0 tvm et madilss 23St the actyRseandayo of

operati on [ . bl nmodul es. In such a configuration,
Vﬂl;é &%oh{ﬂe\g %?’i?’tl are in th&Rtve! st

the splitte € Input signal into 345 three signals at the

splitter output SfaR .cortoel farstionslity 6D detennihesthat onlyl dncamplifimemedweisl s on
three of the conbiner inputs 300, 301, 302. Likew,se, if the control
funct i onal inegdegidn the active states the qontesd fungtienadify spmsmunicatas one digital hand threes

d he..f, i onal ity 6 fi . , ' d
Coror ' o gl 58 o8 Busighe G R HduRURER ih B active sate, AR ahbe 270
shows anot hgs s #EeRdb BN tarOfh thdBaRiRSE. SiANaN, ifthe cotel fwsfieialighown in 350

pd b

FIG 3 operates essentially the sane as the systemshown in FIG 1.
However , t hietermires tHat three ampliffenmotiblenate nceded in tha activeisiaterthe cogtrlas t wo

| f [ L [ 4, @5, f ]
Funct | onal Magetongiy smmpicas dsttieia T¢ Al e bEiLp. BAEBERE L BE as ¢ he
unel o . usto : .
ghtng ute - ﬁ]%gul%cﬁa%tr]%é’,lglo é&*@@&h%% bdtel ARUhe bReGRSRAEH fs%n HREn&AVOSRRT

12 335  If the confrobR@ONshaliydetepiirfes that fonnmodtlys ira perded tn the a¢the styst em
shown in FIG 3 is coupled to the 355 ipput line 14., Agcor in%lf , ,the
syst em i npuhe edngrehfuncionalifremuewnieatesforr digifal 13 gpdmogdigital Us, and geq ‘ﬁ’é@lyi nput

18, but is also co | 0 f Lhe ntrol functionality inputs 65.
Pr ef er abl y,a?]tfﬁ‘ér@?)wsc’?%rﬁ@f?gﬁrg:}ﬁh%agé‘%sgﬁ%reprogramred with the gain of
the system In FIGNE t6O&inkel fubbiivihlinealis otpledno thesplitie 1pnapthegr ammed to

calculate the systemgain fromits input(s) and if connected

appr opr i at elombiner 6#.c Aol the gontsd] dunctionality 62 iszoupkedtodhmfonpamplefier modules
functional it S L. FL.G .3 uses both.the syst u .signal and the
syst em np&ggzg’%o’ 51{)s aPelif?}“B’é%@FﬁFtﬁamﬂ%“ﬁﬁFﬁ?Xg%ﬁ‘ﬂ“??%ﬁg&tﬁn‘%‘?m es shoul d
be in the | ¥ ohS onality 62 JERAMine @M tBreb BmblifirRodulédGid Ve state
to provi deﬁ@%ﬁbﬁf%@?ﬁ%%gﬁ%eégary for satisfact o?y system

oper at i on. mededi iathisRtide sthieythe carttod functidnality, mucidition te verthmanicating to ke cont r ol

functionality sends control signals, to fhe dul es tq activate the
necessary rAsplifiss medules sonfiguaesibe FR}%S‘F@% wd tgg?%’&@%"s‘érgforrﬂiﬁﬁﬂtﬁg .W“Ii!‘ three

R L R A
enbodi@nt tEieWIgnkls aFthesplter outputs 20, 21, 22, and the combiner will combine signals on
three of the combiner inputs 300, 301, 302, Likewise, if the control functionality 62
determines that only one amplifier module is needed, the functionality 62 configures the
splitter 16 and combiner 54 for operation with one amplifier module.
FIG. 3 shows another embodiment of the present invention. The system shown in
350  FIG. 3 operates essentially the same as the system shown in FIG. 1. However, the control
functionality 62 shown in FIG. 3 has two control functionality inputs 64, 65. One of the
control functionality inputs 64 is coupled to the combiner output 56 just as the single
control functionality input is coupled to the combiner output in FIG. 1 and FIG. 2. The

12



however, the functionality 62 is not coupled to the anplifier nodul es 28,

29, 30,31. The nodul es 28, 29, 30, 31 are not nonitored by the
functionality 62 in the functionality's 370 determ nati on of how t he
splitter 16 and conbi ner 54 shoul d be configured (the i lity
62 may noniVO8M27 nodul es for other reasons, though (not shd %&mgﬂé

control functionality configures the splitter 16 and conbiner 54 after

det er m ni ngecondvcontrol functismalityrinput GSsofdhosyisttnbshomatin VG etlisicovpleditofthei ent
operation of the system . The. figures.herein show,the

pr ef eff2d B’!P&EBWEH{ Ascogdipglecths system B‘Wﬁ%g’@é}fﬁ%mm%?edfrl?%@?'g?\g}ei ty

[ ts. Th [ WAlY ;

howeve; . romiier HMIPES, b B ohFnRARIRO GG e Wl RucklihaBl ol 65

however . € con unctionality I nputs coul

four split pRsferably, the cOntid) firktianditab? isfpeeprogranatmeti iveth theipgin b thefsystéra. syst em
shown in FIG 3. This would provide essenti al | )F/ht he sane |nfqQrmation

to the coniTherorftehfinctinrality sanalsocksmrersegrammerdo ealghlatgthe system gam fromiitsna) j t v
i nputs to the steminput.line 14 . and 4 he c i.ne { U shown in
580" R & N erroms e ) aretatiy 3R AT gt By The Rl ot e
essengg@l | ' in FIGf b@hé Rfghl 41d thesysteen inpaut | i ne
14, a%g@t hgn#;gﬁ?ﬁg’gﬁznsel}%“{nolﬁg 1?09?%%%&% Qs{g%?i ie?@rmdul e ?)yﬁt utgj woul d

provi de essignalitakétgrmiine hewmeaniyrafrplifiet todulessshohld be in the achunstate andbhowo t he
conbi ner out put 56,

; ) . ] 13
FIG 4 showanyskauldbe infhe inastivestale toprevide theamplifinghonnessssany f saisfetonys hown
i 385 F 4 : at i i FI G
" Pevever S ofSHid As B3R Rbvel afcl inaGiTRfl h BAISHRRAL S | O T

modul e 80. fukifokdlityEINdS Edtitiod kighalsitel the Hiddules to activats thesecessary modules andind
control individual parts of the systemas desired. It can also be
used 865 codeaxtiviate e unpecaseary mgdales.onal ity to function as desired. In FIG

4, the common- ont r.ol du 80..in t - I nput s
£, ' he SO Moo hSOiERatREH e S ThUEBe RABRRIP SR, oot
91. The sphii {GhrolBbY e cBREA! fdctiBhality 8251 the emBBdimeft shown in FIG.IB,t he form
of one or nore signals about the current and/or past operation of the

splitter however, théfunttienatigudd ismgt aupled o thepoplifier madules8, 2930, 3br The
nmonitor-port 91 allows the co

- ] d 80. . [ h
operati on 8pduléa284% 80.Hl argn %@W&h? ﬁ%gftr‘]‘t”r@g& @D’n eeﬁmcuot&gh Isgljt ? 2) Ehg
conbl %5 _MRBlekhaRl dendl l/Ghififl: PS A Shpsbindysa 'SR 88 caifdbed' i CUT TNt 395

and/ of " pa peration o I ner he coupl 1 ng between the conbi ner

noni tor-  functiondd®y 62 My awshitbhthe andales forruther ré3Soms| though ¢nbeshosmioTheont r ol
modul e 80 to nonitor the operation of the conbiner 54. The
conmon- contenttol fingtipralitngonfigsrss thesplitier 16ad wpmbiner 54 after determiping h as the

input line 14 (this i sho . . . pron- control nodul e
50" shown | MRy eodies el be SRR Sorsuicient ppesptionstf BERSREIT L 55" 50 Gne
output 82 is coyRl gufed hérefihbithe prefefied placifért 0P Connéétiond tdhe contidlut

375  functionality inputs. These connections may be made anywhere within the system,

however. For example, the control functionality inputs could be made to the four splitter
outputs and all four amplifier outputs of the system shown in FIG. 3. This would provide
essentially the same information to the control functionality as connecting the control
functionality inputs to the system input line 14 and the combiner output 56 as shown in
380  FIG. 3. The four connections to the splitter output would provide essentially the same
information as the connection to the input line 14, and the four connections to the
amplifier module outputs would provide essentially the same information as the

connection to the combiner output 56.
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84 is coupled to a conbiner control-port 91. The splitter control-port 90
al l ows an outside device to control various aspects of the
splitter's operation, and the conbi ner control -port 91 allows an
out si de device to control various aspects of the conmbiners operation.
Modem cel | WO#I844628y have nultiple transmtters 200, 201, 2@gT/UB90s76%t are
i n 405 comuni cation with a central operations site 210. Central
operations sitegFIGH shyws\Bbther embodiméh® Bf the iphefért invehitfork! SB siyétexi&hdwh
communi cation. The function and structure of central . operations

si t es38%r HtGvbeperasesassaitinlly the samelas the systans shovwm inFI@| le Howevet, dssyateen
described in . F%%P{Qe Cal houn, Wgel &@S @c ss and the t&cal gﬁl ephone
Net wor k 1280Ps I ElGghipcludes a commpn-¢antrokmpdule B, (g commen eanfropiofdile 8Pence.
The centra ' | | [ [ A and
manages th(kas ‘%g f&??{ﬁ{ebgaﬁ%%g}%t} ?135??&1&% %f*?“%@?ﬁ‘@%gﬁf gl htczr“zlrl\lé?nﬁ?t ers

and recei vased tosesimand tirdiontrélfaptiendity toofimetivnea desived. BSFIGeH) thasomfaisaut er

har dwar e used in nmonitoring and eval uating the operation of cell
sites and PRl medpler&fingludes two gemman-control inputs 83, 83, Qg oithe inpyts 83 is

appr opga at ' cehl si . . . cy .

" 0390 1 Boiple b tnd e Shbcibyport o T ites oni pog 9 P fgnaiop hown
in FIG 4. infhesend 6fume Bt il Sgralstibéiltihe cdr&ﬁ%ﬂ%r%ﬁstbb&aﬁ&l &f thé $pghitidl ong wWith
the system structure descri bed above. The desire frequency of

oper ati on ahdThe eouplingef theinput $andithe spliger@onitor@ort 92 @liowothe camenon-
communi cat ed

0 the transmtters by fhe cepiral operatjons site
520, For - esaigt modple 803 mopiter e anezation,og the'splitter 185 The. Sosor it muni cat e

that the t Sldil ¢ C%Pm S ; ifid tion&s and
that only fﬁ% of Pﬁ{} our ?&gﬁ@ﬁétt%@ﬁ%‘ﬁl&ﬁ% ﬁg@oﬁﬁ%ggr a?l?[g%é/?ugrem on").

Thi s 3%5 42&nhd/orgastapptatieh efithb yombiaercsin tThelcooplinpdictvres tiei combidnoatomni cat i ng
usi ng radi o-frequency [ |s 212 with a_receiver 202 placed at the

col | si te. PorhYS ARctibe vesond input §5 ligms the common-gepalmpeu 80 tanpRtariiee

L1 anem i R o SRR o8 BhpiiReolitol HOf b Bl B m i erindivignet 200

201, 202, H&g,gwhasmemputﬁww(mibgﬁotg{m_tters to use the desired
frequency and/or enter the desired state. 425 The common-contr ol

nmodul e 80 i ncl ulescammenraenitol oerdule80ishgwvr indiG. Fimsludes two comgpemeentiodnt r ol

I nput IS.cqu to th ni catjons,.bus 96., Th he .si gnal s on

the o PenRs Brdth, chenitnd BT RRIIR o BB opio-nont e PGSR BPBHEaul e 50
as wel | g4iscoufldd %&ﬁ%%ﬁﬁ&@é@@@aﬁ%xﬁ%ﬂﬁ% S AR AGusiad he
common-control nodul e 80 can nonitor the co ni cati ons between the
recei ver 2d¥icarid cortel tvarous mipecsiof th2Gplitte?'s bpertich, antBhe cobifier cbintrsl-parti t or i ng

allows the.c n-contro] to determ ne how nan . transmtters
allosys 8

f th
are in opel LAICOHT AR drclevice fpRaPLERIGHS FSPEE R ComMRSYSORFIBSAL | on | s
eval uat ed byt ngodGRTER sfQMdy HavE Bdilofe hemIfies SRTBHN 268305 Mlac HRAH! © 80

transnmts a corresponding sig to 1ts cohmon-cad out put 86,
whi chd05s camphedcdtiontwith Leeatralaperations site 210. Central operations sites, or network

controllers, are used in cellular communication. The function and structure of central
operations sites, or network controllers, and their use in wireless systems are described in
George Cathoun, Wireless Access and the Local Telephone Network 129-135 (1992),

which is incorporated herein by reference. The central operations site 210 monitors

410  various cell sites and manages the cell sites’ operation. It may include several transmitters
and receivers used in radio-frequency communication, as well as computer hardware used
in monitoring and evaluating the operation of cell sites and related information, as well as

communicating appropriately with cell sites.
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functionality input 64. This corresponding signal is used by the control
functionality 62 435 to determ ne how many anplifier nodules should be in

the active state and how many should be in the inactive state to
provi de nec IMe@Pl i fication. As discussed above, Pé’f/ﬁ%%%?lfésng
such an evaluation, the control ‘functionality send control signals to the

nmodul es to activate the_necessary nodul es and deactivate the unnecessary
Four transmi i

modul es. #0298 2tn shewmin EI@@- sihssmtransmitters are

our

carri ou [ | . shl / | nhlguration
Funct (5o ofocelad sEBchP b ol 8 sves R slrbiei dreeFBETMEFP, TREBLSA 51,0,
FIG 1. Thérequopof Gperitionland®elte for 80 trugsntietd 260! 200, 2022263 %E bohffuniEREY! €S
28, 29, 30, 31, and thereby nonitors which of the nodules 28, 29,
30, 31 ar etaibeitsaasnaitters\hiteecentral operations site240.i Her examnple, thh eerftrah opératiaisi t y 400
of FIG 1, onmon- cont r.o dul e 8 .

15 shd 510 R Rt thef T St shond apeets 4 P Aoquensi i ng ¢ o
the nunber zof thar Gy Fin g.gnﬁyﬂ ' u?(pgg- WOsion A8 "GORT rgdeat i on i s
comuni cated to th% sﬁfi.tlf.{tpg*r&by t ger?r%%bu e' sﬁ8 txonfb‘f @gz'p |né§to t he
spli t420 8accofifplishedibyvths eentrhluperatiohs gter24 0icommiusicatimyusirigradiedrdqueidye

conbi ner b%ﬁ%ﬂggﬁgﬁ%el s 80 coupling to the conbiner 84, 91.

areceiver 202 plaged githg sellisite: tThe sgssivenii2oRavmeent r al
ti . . i | i Le.. h ) f
oBS" ot oneSebical i BRSSP0, Ak S Ritor s ™ ©

FI G 5 showanshiigtsi@alseidiRe comminiebticnd BuP9CHand trandd@idrs 200, 2011202y2¢3a8 shown
in FIG 5 operates essentially the sane as the system shown in FIG

1 and FI G capse theapsmitters to use th¢ desired tregdenay anid/arenteg theldesitadrstaini cat i ons bus
as th ystemshown in FIG 4. t system sho i n Fl 5isin
dir ec{isz onmuni cig? BW’?'ﬁo'itf?i @gﬁgggllg{%ﬁ%ﬁ étcf’@ﬁ’son‘sclof“é‘\’ﬂ‘g&@‘.t &h SthSS

central opgimhbresntsdl irsuedP; {}%ﬁ;@ ESmMShiRg hdod T oS s 213
wth a receih\?errﬁ)élogpg%gt e Jf:ocetﬁ% Si tg@@_rogégiéég%él vngﬁlg’gtg%&%%lgp@es

t hese si gnthesommimicatiorsiius §6 are communivatedp tiedomenoni-@narbkmbodulé B as well
commn-con%ﬁ&gégi nput 81l. Thus, the central operations site 210 can

send i nfor AnsmitigrR 20Q SRR 02 mcomw,éhea@mmw-gomm wedulei88san s used
functi onal PR3 RRE I Gne BRGHSie RAGEL b aedBficitl 00001, 202,05

31 shB@ d 203. iThis 6nitsing\ellowt GeoMftbnbudnroB0 Yetermine howheusly sl i n t he
i nactive state, The central operations site 210, conmon-control nodul e

80, and coFnsEHtiaryrein eprsationyand theirteangmission Ggqueneie dThisifomsionishe centr al
oper ati ons_si.t 210 ca I rect ohhe,operation stat folne anplifier
modul s byS sk b e rorfAq Eahonoile 80 ThE BEhBan SO Fayfe py wehs A

radi o- f r echigdfey &idﬂ{glaéi aPibdts cBfthdnohttbNouihut 86,0 Ehile 5

nodul e 80 and c%ntro %Cnunct?socﬁal i tny 06% 'Il'i#’e‘&co’m@g%}?%ont g‘?%ﬁgﬁme&bgo shown
in FIG functionglityanpit 64. Fhis cotrespomding signal ds wsadiby theicbhies finationddity 62

configuration function just t he
433" {0 Yetermine how m y amp?i?ﬁer modules should be in the active state and how many

The enbodi ‘

should be in the inactive state to provide necessary amplification. As discussed above,

after making such an evaluation, the control functionality send control signals to the

modules to activate the necessary modules and deactivate the unnecessary modules.

The common-control module 80 shown in FIG, 4 carries out the monitoring and

440  splitter / combiner configuration function of the splitter / combiner control functionality

400 of FIG. 1. The common-control module 80 is coupled to the amplifier modules 28,

29, 30, 31, and thereby monitors which of the modules 28, 29, 30, 31 are active and which

are inactive. Like the functionality 400 of FIG. 1, the common-control module 80
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comon-control nodule 80 shown in FIG 4, described above.
Use of the enbodi nent shown in FIG 5 in conventional cellular systens

woul d require some programm ng at the central operations site. The .
central operatlons site 470 vvould need to be adjusted to ilcate with
t he comon-¥O###27 nodul e. Al t hough t he presé’wy %lﬁgon is
di scussed herein in context of cellular-tel ephone cell sites, the

present i nwenfigures theombines Klaridsplittdred asarding tpsthé esmblerofemiplified medules-or

example, it can be used in Special Mbi]le Radjo t|o e resent
i nvgﬁ%n dagperation. The conﬁgurgtlon is communicated to the sp?ﬁt%rl!) e modu les ER) p

gﬁpffffcg?l §G¥1§g’t%tt§e"ipﬁ§9&tsf§§.sqi?é¢v s Ql:xg‘?@{l?igm%éls%ﬂmﬁﬂﬁ},‘ltéﬁtté the madi o

base stati %&bﬁfe?by\ﬂielmbdwé‘msoébubh@gt@rthecoﬁubiﬁbrsuﬁall ons and their operation,
including their conponents' operation, are described generally in George

Cal houn, meremlvdsnmewm:amtﬁmmﬁdwéhw%ﬁ@mbmak 126- 135,
241- 377 (1992 whi.ch Lncor or at ed ein by re nce. FIG 6
schemat | calq mw%n%m%mwﬁ” caEty 1o ?@F?%%ng ({i on 500,

i ncl ugy hdn%ﬁ{ gﬁg)%,g Heang N Dpeidtidhsiteaccording to the present
|nvent|on aQ? e subscri erhjgat%atloﬁ 50%8 showr% in FIG 6 includes a user

interface FIB02 showd dnethenambadiinent of thetpirgsant isvantiomnThasystemeshows(G2 nay
i ncl ude an or dinary tel ephgne connectfaq n,, gl eI lslcho ect ed
remot e userfI0nd epwae&essaatel}m}eersa@sras Fig|SESFeTB £ 30 16 OWever,

r adi o- connect.e | ephane
coupl ed to & é’f%m’m fs’c':'f}h%e:r lcgn "’bh g%%’%%stem (ﬁnl 1‘aC|T3 # tes

comuni cat isghwR @i FRE'S i fiﬁhté%ﬁéommumcatloh wlmrtﬁmuaafpmﬁdnme 230bms i ber
station 500. The line interface system 504 is coupled to

anal ogS60- chegﬁralawperetwnsesﬂs o0 caymupinatsOBnamdietireaurmes siggals R L3 l'}’éihfﬁu ni cation

f th f 502 . Th
el b6 ¢ o- drssiesPOSa el iR Therena s Wyl ke illalng WellBAS,  00F at 1 on
system 508 ’co%ép%tldl gf&lﬁ% &sthk Q@mﬂioﬁlcbﬁ‘ﬁ'ol ShR8l. PhiisPihe certrat gﬁbraﬁdi\x@ site

conver si on system In a presel ected manner. The nodul ati on system 508 is
coupl ed t o 210lcamemd infoprhatianda themomsmysk emtrolmediio 8 Hijs m@rptles tsrused by
i nvention. The arrpl [ fgat on s%st em 10 lJfi Eiyé duJ at ed

si gnal accdheiremmerscenteol grody FIF?\FQHF? ctippalr HEPFfi cati on

Syst erggs afl t |th& MtivE ¥iat andhwﬁﬁ& The
radi o s@stem%%g'pélﬂe%lg‘}eés ]e§¥§ %@n? 3 Sl gha ﬁlfor tlr ansr% SSi Sn u5| ng the
495  ant enhguld b in thie lm‘d@m'éstﬁte umhecbntral dplemationkite 24§, sosmmdniéntrol module

The general controller 518 nonitors and controls all of the cor]&snents of

o,

t Ee %MQ}MQW@WPWW@E@%@FQFW B that the central gperati SBipl ed to
500
}Secggg}ogge{@% ég%?heso&)s ré@éet m%gg@jmr Réfiles B eottRRHLHRE widhleRd | O

receiver 203 through radio-frequency signals 213, and in turn with the common-control
465 module 80 and control functionality 62. The common-control module 80 shown in FIG.
5 carries out the monitoring and splitter / combiner configuration function just as the
common-control module 80 shown in FIG. 4, described above.
Use of the embodiment shown in FIG. 5 in conventional cellular systems would
require some programming at the central operations site. The central operations site
470  would need to be adjusted to communicate with the common-control module.
Although the present invention is discussed herein in context of cellular-telephone
cell sites, the present invention can be used in other settings besides cell sites. For

example, it can be used in Special Mobile Radio applications. The present invention can
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whi ch provides the power required by the station 500 for operation. 500
The foregoing is provided for purposes of explanation and di scl osure of a
preferred enbodi nent of the present invention. Mdifications and

adapt at i ong, descri bed enbodi nent wi || be appapeiiusooirggse of
ordi nary Skl(??w{ﬁ% he art and may be made wi t hout departing fromthe

scope or spirit of the inyention an he f ol l.owm clains. .. .

% b uset i any system that s mufLp s el A P DA R BRSBTS | ng:

an in ( ; e a splitter (16) having an input (18) and a
pl ur aﬁ% y O )tgjtlﬁ %?léfytn%n odé’fs' 22, 23); a
plurality of |iRadiobassaticaspleivielldnowndnthesart| Sach &8tiorBGnd 8tejr, operation,
anplifier nodule including an input and an output (42, 43, 44 or 45), each

anpl i fi er incjndingifheingorapansniscppetian, aredeseribsdeagpily indieasgg Gefpoun,
a conbi ner“;.%ig |:ré§| udj Egeioﬁhﬁeﬁl h&n\[’el\cl’émg%pgg§lt3§?’g?l’-?’g§é?9%03&ﬁcﬁq?) and an

out put (5675 . . he anplifier
output;  incorporated herein By ¢&Terencel IFEG. € Sohembtivally GhdVgs @i erhivatiherftdfai nput  (64)
and at | east One out put (66); the systeminput (14)

bei Eg4&ﬂ)up$1fbldcrﬁbm sﬂaﬁomﬁﬂaé:’sncmdingﬁiﬁter(a!@ﬁﬁcaﬁon systephtl, aecosding tatthen t hat

each controll er, out put i S, cou t t | ifi dul
AR C G T MENCE TR SV RS e N s S
det ecting BPfafebBedation. Such ih Efiéack S0P ina) ithlde @R &r8RAY ibhihe | NPUL

. (]
(64), it provides a predetermned contro signal on at I'east one

control | er caiserttn, b irdless agtctaivematgisef interfac dshlescribéraelay station, or a
operation-state of each anplifier nodul e being responsive to its
pr edet er ni radip-connected telephenst orsnabile station nTheseigiariags $@ris coupled toa

485  subscriber line interface system, which facilitates communication between the user
interface 502 and the subscriber station 500. The line interface system 504 is coupled to
an analog-to-digital conversion system 506, which converts the communication from the
user interface 502 (analog) to a digital signal. The analog-to-digital conversion system
506 is coupled to a modulation system 508, which modulates the digital signal output of

490  the conversion system 506 in a preselected manner. The modulation system 508 is
coupled to a linear amplification system 10 embodying the present invention. The
amplification system 10 amplifies the modulated signal according to the present
invention. The linear amplification system is coupled to a radio system / antenna circuitry
510. The radio system 510 prepares the amplified signal for transmission using the

495 antenna 512, which is coupled to the radio system 510.

The general controller 518 monitors and controls all of the components of the
subscriber station 500. The general controller 518 is coupled to the components by a
control circuit 516. The subscriber station 500 is coupled to a power supply system 520,
which provides the power required by the station 500 for operation.

500 The foregoing is provided for purposes of explanation and disclosure of a
preferred embodiment of the present invention. Modifications and adaptations to the
described embodiment will be apparent to those of ordinary skill in the art and may be

made without departing from the scope or spirit of the invention and the following claims.
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2. The systemof claim1l and further characterized on that a second

control apparatus (400) is coupled-to the splitter (16) and to each
anplifier nodule (28, 29, 30, 31) and is arranged so that, upon
detecting the operation-state of each

18 WO 98/44627 PCT/US98/05768
REPLACENMENT SHEET anplifier mdulw
appar at us opRdtigelsigfedtisie splitter according to the

2"ana furt her  char acteri sed in thal the Second coni ro\\lﬂ“ﬂ\\ﬁml\ﬁmﬂ | prarm

appar at us (400 |s [of0) e (?}3. t (54) and- |s*arFan‘ged‘ sé that,
upon 1. Alinear po ‘f’gp '?’qlﬁtﬁpwgggbc ﬂ% state of each anmplifier nodule,
t he second cont raglmput appar at us configures the conbi ner according

to the operation- state of each anplifier nodul e. 4. The
system of cl ai maliphtm‘ $aid spwermdadlagaephtmmpuhanmhmhy of splittegoutpplsar at us

(62) coypl ed to the ntr 69, , 70 of each
power anplifier ar?é‘Hﬁ‘“é( o?%gearpower amplifier m°§§l° ﬂ%ﬁ“ﬁh’a"?‘é‘ € %, o the

splitter (é%}xﬁ@ﬁpb@aaglﬁ aq,u{ﬂﬁaffuTH@ﬂélhﬁer imput coupled to st9ERebieng the

oper ati on- | er e control apparatus
confi gur es spieerstput;t er accordl ng to the operati on state of each anplifier

nodul e. 5. The system of any of cl a| {)o 4 and férther
characterised i ﬂcpmn%tsaldéambmef including aplurabta(@ CORbing) nBEH AR us i nput

(64) is cou d to_ at signal s
at that n o&Bmg}"&r 8‘8%%2} o ‘QP‘% °°é@§% lljegi‘%tpgé‘r@ i Hfier output; 6.
The system of  Clagoffirst iﬁﬂdxoﬁklit%r haid &hﬁél&ﬁﬁ&fohﬂﬁﬁ iricfudirpedt Idahtametaaiﬂraer out put
(56) is coupled to at | east one control apparatus input (64).
functionality input and at least one contro] functionality output;
wherein said input is coupled to said splitter input;
wherein each control-functionality output is coupled to at least one amplifier; and
wherein upon detecting a predetermined signal on at least one control-
functionality input, the control functionality provides a predetermined control signal on at
least one control output to at least one amplifier so that the operation-state of each

amplifier module is responsive to its predetermined control signal from the control

functionality.

2. The system of claim 1, said system further comprising:

a second control functionality, said second control functionality coupled to said
splitter and to each amplifier module,

wherein upon detecting the operation state of each amplifier module, the second
control functionality configures the splitter according to the operation state of each

amplifier module.

3. The system of claim 2, wherein said second control functionality is coupled to said

combiner and wherein upon detecting the operation state of each amplifier module, the

This Sheet Has Been Replaced
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7. The systemof claim1 of any of clains 2 to 6 as dependent on claim1l

and further char aqimmg ' §it he systemincl udes a
common- cont rol nodul e (80) 11“""1“'““”(”"!“'“ ng at | east one

conmon- contwolssmaszput (82, 84) and cat t| e&asts orfe conmon- PCT/US98/05768
control input (81, 83, 85), at |east one common-control output being

To " 1 heBbnd control Gctionalty S REE Bty R RER B o B o 1 ¢t
at | east osnehamplifier-module. control input (81) is coupled to the output of
a receiver (202). 9. The system of claim8 and further characterised

I n that the common-control i nput (81) is coupled to a comruni cati ons
bus (96). t.e : LMt BirE Dok o ' s hat the
comuni cat‘f"oﬁ@e utse;lr’(nggj%?ls} ’%&fem%%!&m leéﬂx?%(;}%!nyﬁggé &(;fnﬂgset?l (rgié!rllﬁshﬁ# tter (200,
201, 202, pdwek amplifiér moduld'ghdsy saredab tliemfpliaér, gildaigieil upon détecting the!r t her
characterised in that the system urther conprises a central

(iger at i (ﬁnsOpt}i'atlen (Stalgﬁ(l)flemh mmltfmsp?uleﬁe sontrol functienality confignres giesplittgr202) .

: The syst.em of claim 11 an rther. characterised in that wherein the
site (210)actording tothsoperation state 398 ARl R (202) with radio-frequency
signals (212). 13. The system of any of clains 1 to 12 and further
characterised in that the control

5. The system of claim 1 wherein at least one control-functionality input is coupled to at

least one point such that signals at said at least one point are communicated to at least one

control functionality input.

6. The system of claim 1 wherein said combiner output is coupled to at least one control

functionality input.

7. The linear power amplifier system of claim 1 wherein said system further comprises a
common-control module, said common-control module comprising at least one common-
control output and at least one common-control input, wherein at least one common-

control output is coupled to at least one control functionality input.

8. The linear power amplification system of claim 1 further comprising an output line,
wherein said output line is coupled to at least one control functionality input and wherein

said output line is coupled to said combiner output.

9. The linear power amplifier system of claim 6 wherein said system further comprises a
common-control module, said common-control module comprising at least one common-
control output and at least one common-control input, wherein at least one common-

control output is coupled to at least one control functionality input.
R —

——
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apparatus (62) and/or the second—control apparatus (400) is a

m cr opr ocessor. 14. The sysig [ r of any of clains 8 to 13
as dependent on claim 7 and mﬂmmmﬂuamuﬂm)actem sed in that the .

com*rnn-contg;vgl9 wle (80) is coupteatd each” ampl i figfrosdlebrs( 42,
43, 44, 45) ‘and to the splitter (16) and is arranged so that, upon

detecting the operation-state of each a {%Hjer rmdt%l e, the common-contr ol

modul e confPglhelinganpowenampl atéﬂ!’c%?‘ﬁ'i“r?g]g rehegsingtest gpe SHPEOf each

anplifier . I . stemof claim?7 or of any of clains
cqps) e thfpled e e g

B

8 to 14 as further characterised in that
t he comon-control nodule (80) is coupled to each
20 anplifier nodul e (42, 43, 44, 45) and to the conbi ner (54)

and is arr Ahg®he tuear power ammlificatianaystemcpf clatm §yehiernin #rieast aReLOFIM
anplifier nmodule, the c n-control . | e configures the conbi ner

accor di ng f’%“qf%édpb‘t)’ércﬁl’ﬁg%g’squc %g‘gﬁpl ifier nodule. 16. A
subscri ber station conprising: an input (14); a linear power
anplifier system (10) including: a splitter (16) including an input
(18) and alpl Thalinday poweramplificatiqnayster bf claim 11 wherein sa@h communicatiogs ppsir al i ty
of linear power anplifier nodules (28, 29, 30, 31), each anplifier
modul e i nclLRIPRIS fnatileast onetrBsmifteh it put (42, 43, 44 or 45), each

anplifier input being coupled to at | east one splitter output; a
conbiner (54) including a plurality of inputs (300, 301, 302, 304) and an

out put (56)3. TREindapbweraimplificttionayste of olajth @dsaidsyateml fartbér comprisimglai f i er
out put ; a control apparatus (62) including at |east 01&? ingggfjt (64)
and at | eagaceiyarand a receiver output, wherein said receiver output communicates with at le

one common-control input.

14. The linear power amplification system of claim 13, said system further comprising a

central operations site, wherein said site communicates with said receiver.

15. The linear power amplification system of claim 14 wherein said site communicates

with said receiver with radio-frequency signals.

16. The linear power amplification system of claim 1, wherein said control functionality

is a microprocessor.

17. The system of claim 7, wherein said common-control module is coupled to each
amplifier module and to the splitter, and wherein upon detecting the operation state of
each amplifier module, the common-control module configures the splitter according to

the operation state of each amplifier module.

18. A linear power amplifier system comprising:

a plurality of linear power amplifier modules, each amplifier module including an

amplifier input, an amplifier output, and an amplifier-control port;
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output (66); the station input (14) coupled to the splitter input (18); a
nodul ation system (508); a radio system (510); and an antenna.(512);
characteri ' at the nodul ati on system (508) is couple %? ation
i nput (14) S‘Sgﬁh)]%%?ml ner (54) is coupled to the radio systeq’ };?)sfs%e
radi o systemis coupled to the antenna (512): )

21 t#eontrol funetionebity: said conphfunctienalitytineludipg et least oppeqntioll t o at

| east one lifier du 2 29.. 30, .31); and the control apparatus (62)
is arrangﬁ&@"ﬁh@ﬁpragﬂ%+§dé¥gaﬁcﬁgu _QBFpé%et ernined signal on at |east one
control appar atygerkifREth doRthdl oitput Y Qvblea %o 2 18HsesiRt@iplifieedort@poR] Si gnal on
at | east one control apparatus output to at |east one anplifier nodule, the

oper at i on- st at eandfwheagzil upenpdetdcting a predetermiped signal en pblsast vpe eantiol s
redet er m pned, copntr.ol sjgnal omthe control ar S.. L17. A control
gppar at us pprtionaiityigpyt %%W°L%F9W§%°I°W‘§W?%%pé%l?meﬂﬁf’mml Signal an
I nput (14). i ( ' an. | and a plurality of
Jqp at st cgnf‘?:oﬁt%l ohfp%ggg)a} foast Y h&ghgf}udrogpy{ gj&%@a

out puts ( I i near power
anmpl i fi er nodul wherid$he ofRratidofhstatelof eastbedhiplifier modularipiesporsive nwthelsignahcl udi ng
an input, an output, (42, 43, 44 or 45) and a control port (68, 69,
70, 71), eacsivesdyitsfdogespongding amplifier coniigdtrodt-t o at | east one splitter
out put ; a conbiner (54) including a plurality of inputs (300, 301,
302, 304) and an

19. A control functionality employed within a linear power amplification system,

wherein said system comprises amplifier modules, wherein said control functionality
evaluates points within the system to determine how many amplifier modules are needed
for sufficient operation of the system, and activates the needed amplifier modules and

deactivates the unneeded modules.

20. A method for controlling amplifier modules within a linear power amplification
system comprising amplifier modules, said method carried out by control functionality
apparatus, said method comprising the following steps:

evaluating points associated with a linear power amplification system, said system
comprising a plurality of amplifier modules;

determining which amplifier modules are needed in the active state to maintain
sufficient operation of the system, wherein said control functionality is preprogrammed
with parameters defining sufficient operation of the system;

activating modules needed in the active state to maintain sufficient operation of
the system; and

deactivating modules not needed in the active state to maintain sufficient

T

configuring the splitter according to the number of active and non-active modules.

LT

. 1 REPLACED ,

operation of the system.




out put (56), each conbi ner input—betrng—coupled-to at | east one anplifier

output; the systeminput (14) @l splitter input (18); the
control apparatus (62) incl uﬂﬂﬂﬂ%ﬁﬁgﬂﬁﬁ iEEH i nput (64) and at | east one
out put (66)WOBK4MEAEt eri sed in ol apparatus oBCH{HSYRHSS | s

in use, coupled to the control port (68, 69, 70, 71) of at |east one
anplifier nodule (28, 29, 30, 31); and the control apparatus (62) is

arranged so that in use, upon detecting a predeterm ned signal on
22 22. The method of claim 21 further comprising the step of:

REPLACEMENT SHEET . | e I | [
provi des a pred“é)t“ggpr’i"% teg%rﬁﬁl%ﬁ&g%&ﬁ’gl Eg%ngﬁ%ggég%cﬁg%%%ﬁcgﬁé ;iplpzir at us

oEt putfto Abdhieast one anplifier nodule to control the operation-state
t her eof .

23. A method for controlling amplifier modules within a linear power amplification
system comprising amplifier modules, said method carried out by control functionality
apparatus, said method comprising the following steps:

gathering information from points associated with a linear power amplification
system, said system comprising a plurality of amplifier modules;

evaluating said information to determine which amplifier modules are needed in
the active state to maintain sufficient operation of the system, wherein said control
functionality is preprogrammed with parameters defining sufficient operation of the
system;

activating modules needed in the active state to maintain sufficient operation of
the system; and

deactivating modules not needed in the active state to maintain sufficient

operation of the system.

24. The method of claim 23 further comprising the step of:

configuring the splitter according to the number of active and non-active modules.

25. The method of claim 24 further comprising the step of:

configuring the combiner according to the number of active and non-active

modules.
This Sheet Has Been Replaced
26. A subscriber station, said station comprising the | l“ll" |I“" l ll |I| |||l
an input;

a splitter, said splitter including a splitter input and a plurality of splitter outputs;

22

T‘I‘HS SHEET H4
AS BEE
L REPLACED ﬂ

—




23

WO 98/44627 PCT/US98/05768

a plurality of linear power amplifier modules, each amplifier module including an
amplifier input and an amplifier output, each amplifier input coupled to at least one
splitter output;

a combiner, said combiner including a plurality of combiner inputs and a
combiner output, each combiner input coupled to at least one amplifier output;

a control functionality, said control functionality including at least one control
functionality input and at least one control functionality output;

a modulation system;
o e R
an antenna; e Lt ow s
wherein said modulation system is coupled to said input;
wherein said combiner is coupled to said radio system;
wherein said radio system is coupled to said antenna;
wherein said input is coupled to said splitter input;
wherein each control-functionality output is coupled to at least one amplifier; and
wherein upon detecting a predetermined signal on at least one control-functionality input,
the control functionality provides a predetermined control signal on at least one control
output to at least one amplifier so that the operation-state of each amplifier module is

responsive to its predetermined control signal from the control functionality.
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