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A further source of variation is signal dependent gain variation (signal power level
dependent gain variation and signal distribution dependent gain variation), which has
heretofore not been compensated for. Signal dependent gain variation is mainly due to the
non-purely Class-A nature of an amplifier, or nonlinearity of other devices such as mixers.

Most significantly, such signal dependent gain variation is observed in the power
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reference power source, maps the desired reference power level, the data rate and signal
format to an amplifier control signal value in accordance with known nonlinearities
associated with the at least one stage that manifests the signal dependent gain, and for

generating the amplifier control signal in accordance with the mapped amplifier control

signal value.
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of anplifying a generated signal, in a nobile device
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Embodiments of the present invention will now be described, by way of example

only, with reference to the attached Figures, wherein:
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wherein: -3 WD 2004/ 042919 PCT/ CA2003/ 001694 Fig. 1
Is a block diagramof a first enbodi ment of a
t r ansHigt 1 é7 2 Blpsk disprapcefraifiigembadinent opp dgammitter system according
tﬁg‘gg s O invE ?t%n 2 is a block diagramof a second
Iment of a'transmtter system according to the
pr esehig. i2nisentllodk; dBgramFpfa Scpmsl ambddiwkntdofagrisamoitien system

transmtter systemaccording to
éoran%sen&g%\q}{elﬁ?éngﬁn Fig. 4 is a flowhart

. | [ usFrgaﬁ ingblackdibeo eecbirdemyodipevf eniansjmumﬁyswfn according

t ﬁm ese %wmlmnventl on; Fig. 5is a flowhart

i? PGStTat ing 2 furt her method accor di ng to an

e rrb o difigent isof flodEhatth#lugragisg nt methae atdooting andn kinhodifhehtSof the
wchart illustrating a nmethod of an alternate

é’f%gS SR the present invention. BEST MODE OF

CARRYFNGS QT fibhichdri\Vinatioh 2 brtkise mestiald| agcoriing i be s@Bddiment of

inventi Qn rovi des a met hod and apparatus for

RGPS Y ’P?é‘ﬁgmtted (Tx) power, particularly in a

mobi | gigdevisce flowbBarp iiRSeatingl N MREHN T HY OErEtRS edbodiment of the

nmet hod and apparatus for regulating Tx power in a

nobi | 88&%i ce transnmitter supporting multiple data

ria¥e@for@nd signal formats, and containing signal

dependent gain stage(s). . Throughout the

?ﬁ%ﬁ&#@%‘qﬁ?ﬁmﬁﬁﬁmﬁﬁ?&%@ liTiers, a
self- kaegeraﬁj 3 rels.ent 1rw2:nt‘ieoq1e nrto%gef ol T f Ia?xﬁ }gz}éatfls ?or regulatmg

sel f-Di At o8uces P PhesT
Titrinsmitied { Tx) peaet, tpyrtlk:slaﬂy gﬂzaino‘dmaéwdlen'[he plafmdt mlvélﬁtos prov1des a

é%%h%ﬂq%&%g%%gier Stl?tﬁlgoléﬁ I?waer‘r éIE’ITF l %rg?x%ct:e transmlt‘ger supporting
dusitiple iatd oS mdusge] ymataage c@’ftalﬁﬁag augrnal @cpeadiaht gain stage(s).

R S B B e p RS

used t® nday gewer ahglifidde arﬁﬁlﬂlefs&tés@ﬁﬂiﬂ irﬁp]@rﬁéﬂtéﬁﬂfot @fficiency. The

realiz h I r T wth th
s%laf blas?n&odgcegasnon%gear%(ty in the amplain er. 1 non-l&neaﬁltyeis slgnazil dependent,

and alters the gain characteristic of the amplifier at different signal levels, and with
different signal distributions caused by change of data rates and signal formats. Thus, the '
mapping between a desired reference power level and the control signal value used to
generate the required amplification to realize the desired Tx power can vary with the data
rate and signal format of the signal to be amplified, as well as with the signal level that is
input to the amplifying stage that manifests such nonlinearity. These non-linearities are
amplifier specific, and arise as a result of both amplifier design, and the specific
manufacturing process, thus the non-linearities of two different amplifiers manufactured

using the same process may not be identical.
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These non-linearities are anplifier specific, and
arise as a result of both anplifier design, and the
speci Forasneinigfaiption; itngughouidbs specifibation the transmitter is described by
non lLi-neari.t of er ANP

1gﬂ ‘{iur éiaf E’%&Gy of &m%egaﬁg asggc% 0 o Oclcerérgsm n%er ae 1%0t ggectly related
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Qfplifyath stapdCkite bigha MeSent & ot 6vatiaidnmdillyad iaQfbwer am?hﬁer (PA),
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e gy alse Arehufiecthis SPBROTCRITSUE! 3k Pﬁl’f“f SResIf5e dat i Bypount of
s\zgﬁame B&Hent gtaﬁl Aﬁgloxﬁmouéle@as a @ifina@maenml i Gyin g st ag e

that manifests signal dependent gain variation.
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tdwemtumcatlorammﬂtdSoﬂlCluéing PP B8 e TR P e SR be well
Lﬁnggtgg& %?S use ﬁl.lllnln tﬂg i Wﬁl}ﬂﬂﬁé exﬁ "J&erg&% I%WZQQ Qsed herein,

as the exanple for the descripfion
trhferspio gbe partigularppast ofr the gowerho dhanier Srandyyited pewer tthes the. ereless

Rt %cahét&}}’ SMdafaik i1 0 Q&cﬁi%@'ﬁo‘?‘éxa{n?plé’tlﬂ 9620002, for RCJ apd RC2

I on stan I ncl udi ng MTS and
J(RE\,QB@,ds as “wdhd cd)léigwetltbn ) uh@@fegmg caowf in hlms epegificetiidn| theans the

hi f " .
htg?ig g‘ﬁeé o1 ] wer % ! I§(t?§ a1gd abo(/g tﬁ{ ?&&gnc%g)wg{er W%Epdgg\g?ﬁﬁorﬁ of the

ers parti’cul ar par _
t feavet of thb pﬂastauhsrmd tAf}Uotp@\peﬂs ofith¢ totdh @ower (&l apgsard Begulated relative

AP b T 400 s boPyritEE P AR RS D B 2 T3 9 e o
" tha eif@ee phivertisaddfmn i) [S-200®-2)ef er ence power in this

f i th tal gated
g aby sl Fo et ber SOUR eREUTE 1B ARE i 48 plder ana

t RBJuIRONVBEndrated & elgﬁztll Qtwlﬁﬂam’teinsmﬂdeﬂ t@bl @mplifiert E40ﬁ transmitter

the total power re re ted relative

{ W Foteere b Agtsorr (e 28 b SR SR Bl papincrementa
r ag;e1 8P 0RmPRBer $24-3s TontiflledebptanyRifito coiblleh€l05 to mitigate the
reference power, by def auIt in 1S-2000-2). As

i nonligeqrisiewel gai incigiertal GG ane generator 100, such

as a OplarRRnRRersigalis Lﬂafeﬁfby ge @BJ@&E@hﬁerSl'ZgI’iﬂlaccordance
s, which is transmtted to _an anplifier

t with erpon@rsignabp. an[:lﬁh@e;}rpgge%otthe ﬂ@ilfﬁlﬂi”ﬁlsra‘g? 426 sy manifests the
t B8 ATBRb bR cat FURLBRNIE 54, WiBsQ e iNGIPRARAL 3h the input signal

level, input signal data rate, and input signal format. For simplicity, the following

description ignores sources of gain variation such as temperature, frequency, and battery

voltage related gain variations. Instead, the focus is on G itself and an aspect that is
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adjusted by the AGC anplifier 124 in accordance wth
a control signal y, and then provided to the
aigplly toiphg witlagés :186 Adtaconimhchesteistihevhigh gribe gain of the AGC

GERBRGDH Ay Ahab0Dr e LoRuolIRRE ¥AhUS ol deconirolled AGC

e inpu I nput
chatpaﬁman@t Aanueled lnqmm ascil gm«aighomrthmtpeciﬁomo&t artitetfarcltcy signal” or a

t.h 30 desc n ores.sourc
% T % %ﬁ ad %l%rrper agr gl egl%r é %éan gal%e cf 854 a?? It often
\aﬂhtragya c]ic&lslattlesd @Bedtfdvaxhbaettnonpmcedmst ead t he foc us | s

on t sel hat 04/.0429

PCT/ CROBF BRSO ey oot R ORI RGP aEmes to be

%ﬂitﬁt&bd @tftﬂt%&ifh@[ﬂrﬁtty of suppéreld dats rhibe Thaidnta odte ag vAGGver time.
nplifier 124 in dB as.a function of theﬁ%ontrol

detettatjle PRy er; o thy ufnyd Sizogn fr Grfalrades cngadd idemodulated signal
Afantts B IREE b ﬂ%’@arﬁd@dh@@'fw 751 ndrifl&hz‘éﬂ &€ ttel st nkAn pawer level for
"reference sjgnal" é&lFélil n e data

r at
Sl i KL e FRBE Pevgne R Bl o o acourately

%%tﬁaﬁed By @lphtht madds |ty tehRsieds valat A idgtal8@tinfl @fgnal format indicator
cali bration procedures. Frane ener ator 100 generates

t9igmab ko9 SsAeratse dmuétlatéqﬂ)ugly &ﬁ e framggaetairpm one embodiment, a

tc[e@a@%ékt 6 lqtl i8R 19{redatomn§{fr@|tthfe)’ah@f1m§rum%%g{tl@lds Q@I@e amplifier
rateés. The data ra ngti;var over
a

proneellenpigniley- G skitled inghaprt Wall a%??ﬂaét!; Aiehige dplay ét%lédtedll“ may
apgd gﬁ?ﬁéﬁhl@t&gt 9k g.%'lay Jrﬁtaﬁ{eﬁt 1@%@&%@n by, 108 af rtlﬂe”ﬁlgnment of

generator-is nornmal i zed to the sane nmean power | evel
fmnals aaﬂlth@ gozespending, argplifier [ventrqd | signpl 8 Pai@inedf The, gansmitted

%‘] ?/ éggelﬁ @F%h%lgq{aﬁto%ﬁgg %leéfs?énea{tb/Al 116, AI\S fed to the

nmeans desi red val ues.
dmnamrtat éZQa rS@gr@l gn:agalrf wshiysted by P € arphfiersh2greaf is #ffecied by signal

ep ncgg er at ed 3 f;@ﬂ,}e%g\gﬁ lﬂéﬁtéﬁy tlhe frame generator.

Bdi Tent ock "ti" 114 is enpl oyed
t 0 e nsﬂ)tt &sdcbmdaad pfghtrﬁatatratofancle:wgméformatan@tcath@r #mpdvifidddyy frame

contr n e i -

a(‘éeﬁ]ler@ Of gt%@ atnﬁq r?cre]:}(/e% %grayﬁbsllt a§g¢x ﬂ)ﬁ 9 A:m%ly ex?"g!)r%tr&ller 105. First
physiet #0d oneisst mEPirg fctmll ﬂly data Irette pml signal fophaimdnkgrinedjustment
igrp‘l?%’g Egﬁ% %]geggﬁ%%ltgc? ng ug%l 3 ﬁ%hbr roc%fsatlg gnsﬁrlge th%t the no&ﬂmearltles
Tbﬁlgﬂaﬁmﬁ)ﬁitdehﬁ‘ghm SGgmﬁJ arcSproﬁértyelonqbehsaged dibri @hmlﬂnd;esamﬁ:ahbratlon

gj.t al anal og on .at

t ﬁéhsct‘ﬁsﬁ‘ilg’lﬁr?*tt‘érr e °§' taﬂad%‘s‘t%engﬁr 1Sa%jjvat}1§ e o pA&R?ﬂlonal
afdH by @ﬁcaﬂtﬂé’rfa@ﬁd Hos a @hdset tefdertay dsth ga’tétlden@iab&nd@ nﬂhe value d(Xrer)
gain, G 126, hefore it is tr smttﬁ‘a}eqz‘3 911'[% level

dtsst 35 B AvEferencs PAVETVSE § mel‘b‘iﬁ HEi 4 ’8P°erp°"fe§ Vel P
PERY isd8gedt¥d b BBRntenna in dBm (or in a unit proportional to dBm by the same

scaling factor as used in d(r), if any). One skilled in the art will appreciate that the system

can be simplified by ensuring that the scaling factor used in p for the power expected at

the antenna, is the same scaling factor used in d(r) for the gain offset. In cdma2000 mobile
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anplifier controller 105. First mapper 106 contains a
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gain adjustnment anount d(r) that is generated through
a calibration process to ensure that the
ﬁéméelsneﬁrenbe pmeraévelsp 'gsrdatiquép@nbl@h thegxppmlo@ adbelosgrddoop power

ﬁ%n(%ﬁpi ﬁe& ensi?vta r ea efeleIl & Pal ?rclgéei% v%eﬁil dntagr@%ob(? Bh the art.
BAHUEaidtp & q))ovuctedao ¥ adcumi mappeB1HL, pmﬁum\y tftorbalng cbmbined by

08 il 3Pl B S i RIS 1AG Y PHES R, o o
dBitifs Eahignhene efayemdgoisrekatedG8 tiwr Mue@éegrbteoﬁaﬁplrﬂedtlon for
referen wer | eve that.is ex ed at the ..

SRS AL R B P P CEE P OBEY L Brial™g & Hpyfcr conto
tsfgﬂalsﬁnﬁ“he SE@)pipd tabRC v aliesafh Umeskcbitl @fapper 110 arvy fleterXiged by
skilled in the art V\né F’Hﬁ’em at.e that.the.s stemb3 ¢ AGC
calibriions Praspqursse hap eilsed (FPISEoPRHRR (SREFE AMPHIAIPE c1hoH

%ﬁﬁﬂﬁéﬂﬂa §ihal H@&n@&%@ﬁm%&ﬁﬁﬁh&d6 ahd ofhbeelanéBNoRrank itter 120.
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& Xﬁloggr % tllonm&r aLee glgheﬂs b & Mditte-andRY Londértels AIBGINd 118,

are ed to a second mapper 110, pretferably
a'éipeq:tlvlgbq ﬁ@le ceaplo riepretpytatiom oé@@@}lﬁq_rlgonhw ¥ ot G]ﬁ@ rbe low-pass-

ere%rlﬁ; Lgf*‘ 12% fol §idot p&lhtrého@ﬁ al‘h}hﬁiey cLY] eAG@SéihﬂHffég 124 then

fromt tvec i nation of (;a g
raahmnﬁe@l titeoartalng $prspantation of saalo¥ lraﬁftﬂor Peeatvit ﬁmloeﬁhed amplifier

8&(?1' s1%1 J hl[h% a}{ﬁl)%‘gelp{e erfMﬁ%}{ 'og?dor GitkefR v%%‘ﬁﬁnﬁe_lg@@fp’@ﬁé result of

Ier con st gnal vy.

nma pmp]g;ﬁctaablh es thatl sigzsl § is anipiifisbimontharnep et Cmﬂéﬁt@ for the signal
det ed b%L’ gal i brati on procedures that reflect

‘fﬁg % Specific information about AGC

arrpl i ﬁr}ﬁrme‘tmﬁ, tosalihratke tln:bei}'nstrtdmpbr ¥ amd ke seaeridonappee!l Wigapping

er elenents o t
Y feglvgﬁ arrovxgﬁaie d,%%crggﬁ OLE éngt ozrgfege%lgf% ggﬁala%%ﬂa{eh QJy the frame
ag&hbﬂafdr a00 L3, a @fetencs datp raed ardadidngl ﬁvlrmgnéld swonﬁ ngppardll0 output
sintjine

e out
a}zpdueay.[ﬁc'ahl?réﬁegi E)éslj;h\ersg elgl Sﬂaglpreifelgtgp lusftlea e<ei e%ﬁ)%dlm%hgiéaf{)ll(ﬁvs For
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gg}girnte gqeh?e{ Sttﬁsgsgglf%%ﬂ%greﬁpg “f ffg%rrespondmg to p so that the
r E%ﬁﬁﬁéd\&@fei/encg AR QGed £ ﬂ[e%@ﬁﬁﬁisltl@ﬂex@éctmnﬂuefp @fote that the
contr ol IH% so be | ow pass 1% ltered gﬁ».—bﬁﬁﬁ%  onlinear
{ oswrsGn iR o NEEBIY 6t deferpinef; ffeady FOmPLEEIET BRIt g Fon

1?34&;0?%5 A khhsesudchee. ama kg if GBr(ﬁ’Sa&ﬂﬂlﬁEﬂ 4 sfa function of the
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conltie of thgmg;péx[ﬁeg,conhphgg% X 6\'61 Yaélﬁp%%g]n C{JHZ NE %,fungtlmn of the
a ir(piulc Ligte LU WhERMLE RehieRinal fHhealibefish s ﬂiﬁ selected reference data rate

* and signal format. For example, choosing RC1 in IS-2000-2 as the reference signal, the



the anplification is that signal s is anplified in a
manner that conpensates for the signal dependent gain
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and the second mapper 110 mapping table values wll
now be described. Using a reference signal generated
byfetehee paveomes thg eotelr gatedronliG@smittel pawere fTee ead'rbeatdhwauer nisered in

IS Rh lple? i of BE SEEAAOIRRRRGAAO QL AU ankht or any

ivialue ®F p@"emdatedm}oﬂe naefertncapovel doomws 108:or a ref er ence

ot 156 SuBEE oEhORR hGbPlnc! ). & MoV SafhES Tl dhifoys: fo

rmap@arta fatOamiqigal Sormatt pihbt the Immﬂg/ dﬁ@d’el‘ﬁﬁ}itﬁmdamlgfot 0 ppe-selected

that th tted f
SRt eI NGl TR B rove
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conpensates_both the nonli ne$ ¢ relati s in
A 35 e

tdetraiprt peslts i 40r) bR cofperet AT HE BTy gprt fﬁ%)uatg for the

aifretBedel iR IR tbﬂa?traﬂéﬁlhttéﬁ pRivet PawadDE bild £, GO helsame reference
signal y, and variation in the G 126 as_a function of

tReereB oM hep NS Kgnap teegient Hitehe TeiREnse i o4 gind siangf formats,

éJeEmw il Sarl RQBELSCELPrelBlBRRAGE AR 16 8fdar@Nlhe second
format. For exanple, choosing RCL in | S 2000-2

a@rft@élppl@;ﬂfa@ﬁ Eyiclee gq‘ﬂgﬁgﬁefen%qp@ G R26pryetudaipites gud signal formats
RCHAZ0VH A Ghed 1 B 86 BMBktdiSHRS b B3hEG,: This

ontransmtte power . The cal i brated val ue%lbstore I n
tmoxsiemh dsusllp rernat s presalicwlaieth ceng hse dp g ¢aibraied. if significant,

g e Heteve %g gatg 9%@ ind% %{al ARLAMREN S rth@&ﬁf)rop\‘ﬁ!e%lnoafdjlﬂtrnent d(r) is

rence power source
oapppierdt atothe sztme fime évpcan«eqoﬁae rtwq Oeths arerdelayi aélgmde ﬁseh%smeyn described

e%lolvéJ rIn %he ab%§e ga‘f{bka‘ﬁ% 1#3 %Esugéfi Gt ﬁle%@ﬁlavaﬁ%cﬁl 1‘3% caused by data

device supports, and
fxate ald prgaalsfbhwmbdlge veateady ofdependerief that eresad(y) signgl level change,

ad T e vl atlar%lf:tratgt% ef)grgl?c’dﬂ c}ftlrﬁ?re&m put reference

measire enna for data rate r is p.
Not e t]]nenmasewhem sighalclhvdl lhed vghaleilsjl(ﬂm)tlons;ausdétgelmman@’@bns are

Shended o P SRR I AR BB st dobdoBhoer for

t ﬂl@rt&ﬁéﬂdéﬁdge@mmﬁanbﬁi \mﬁmmg anBligr Qefh,e fg"stvmmprteh @06 agren array of
referen t he, curren

aﬁ]apﬁeﬁ% Ql?xg%léﬁaerﬁtg éanéi g}tggaqrfg?%ag 1 dﬁc&tor r lﬁ élIS edfto sele t a mem%er mapper
I $RRGhd Medyy Eachhthémipa Ih{appla 0é ItHeymfaa Belhﬁedpn ee@adlamué aited receives
according to st andar% sec%g % art co ellag ?ma <itto a
f Hie qepiedpEEiciense PPEFe ?5%1 Of EECh RPN St 2 r At 687P
a@&re%*)&ﬂﬁ{g Jughuiedise d(r, prifl ascotfancemiiiCihe ivauesad $eldd bdel]oe/mg the
di stribution chan el%é 51 @(E‘ﬁeﬁref “i’] o 6
ser@mag PArR 2pd Falol Yrddn %e,g AT GOIBWBG 3¢ b rom
t ‘Pefg'@n&aﬂdv@f abeeb 108 atShdaidd BaNthe combined signal is provided to second
mapper 110, which maps the sum of d(r,p) and p to an amplifier control signal y. Other

aspects of this embodiment preferably remain the same as in the embodiment shown in

Fig. 1.



15 Whenever the data rate and signal format changes,
the appropriate gain adjustnent d(r) is applied at

w0 b@4psayeo ti e because the two paths are del aypei/Cyemd001694
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as has been described above. In the above
calibration, it is assunmed that the 5gai n variationin
dB calibedmethipd fngelibrafedbesospel marpsnl Lk alsorramaish egame 8s described

fiﬁf’eﬁrlaxml AP REn RASP&nRht $AkuE @umﬁls Btk re@é adk;ﬁiﬂﬁént amount d(r,

is true in a arg rangeo eration
stomden éwtmapper 108 iy sebibratrdder aabledata witepmdisignehfetmad ndespectively

o%@ 0 «%a%fl %lgéj{)f tﬁ@d&ﬁ%%@et%b goé&af 1&\%‘1 g(?rgﬁlg \%L tﬁ(la fr;lrst mapper 106,

an alternative e ment
thagmqerez refarentrepavse it ashisveros tisenenhor the dependent

?_SIGnI S%g'm%&vquﬁl a ﬁ%hgxr él‘li%ﬂh&l{,@.s%&@gﬁ m lére a3rﬁ 3{6 Wﬁﬁ second

flﬁdppa:ts 106darxdalt10; and ths ad;kedllz aregemestl aad rrmizb:ed bmpptmay mapper
i the ar.r e per, of .the arra .
ol S Pl Bt AR U PR RO s O By grovices

rgfiae enae gaevesr 10evie sqeofd mputriefherdesicd rgferepte ®oter perovided by

S et op e rcutean B TRAHAF S D mEHhR Siap St iy pavrer
tne thavappk 0@ ivfut p taad oﬁtpﬁt(bfdiﬁﬂphﬁ}:r, coaftol sadriaby. Okhér, PpecksSremain

St S 0h MR RTRES Te2! O B % G7 HAR: PR nger contains &

Rhppiedblahgas @ﬂibratéﬁiﬂﬂ&he l&@aspmﬁm ma@a dohectsefredbe power
d(r,p) and p to_an |f|er ]Ftrol nal y. Qher

3 lgd}d diesenispng foF SmsovAbscn ht@ﬁlfiecg R L P U

same gSoird4 {INLtABPOREINB hecd RV t0Ial embb@medt of i MEent invention.
2004/ 04%919 PCT/ CA2003/ 001694 The nethod to _calibrate

t estape2Wntre asgate andoispsBringhefi e eppreriehignals are tecerved. The

d@e%ﬁ'éd Rtk NELGINANRYE i @&erﬁﬁ%dqm&@t(ﬁﬁég Wﬁ'ﬁ tifel chﬁrﬁte]and signal

In this’instanCe, the adjustnent anount
soonedof fhet Frseivethignaly 0Be ireferens BPEETedvEl Pn%zfé%cai@faéed values

eacﬁ’m"ﬁﬁg i h&:%ﬁianée%ﬂﬂhe Moh BRRE Cak bR ¥tics D2 e @hpliffeRfin step 202.

al ue of desired reference power level p
i ﬁlpaﬂesured ti¢mseef ¢fra§mhﬁ@a@s@ is spbgquently mpppedelq g egiglifier control signal

A]%h?e Sr]s(fe% ﬁﬁmfthenrgéﬁ)u?gfﬁﬂet?g 2%01%3 d(‘:g&%e 8 Elﬂﬁﬁli?wtlon Ito the amplifier

ernatrvely odi nent, as
Feagtrok sigpalt vadnef isrgefermbly petoomed mmgp@i*a@ce we mpr@allbwed values

t he r e a
ngeglsctmg %%gt\anrlg‘%cg & %ie ﬁﬁ%g&rﬁﬂw ft{ar Stlﬁé} %S@{l rinaé’téﬁaim an
dahplifieat entahgigsil g;r@herﬁtod iredccoratice atith thermamping of e@p 2@%/

gggl I‘rslﬁgllug - eﬂﬁstrateosranog—l%r lel%aSs %%ggﬂg;cg %Ht tnjhb%dﬁljib t of the present

rence power prov e reference
paweditiod 0 WsCleefdr@8n stEhe 0D rnl]m,ldatzr ra@:irdaﬁglahfonmamzf rtherrgepp@[ted signal

in the.arra %ﬁ%l t. hat tih t
1
oﬁﬂeprﬁfe%eld ﬁ‘ﬁmeﬁhec \R e a%grll 3;2 aﬁ deS“&j &#} f %flﬁﬁica ion, is
I gdRdvBd by first selecting a member mapping table in accordance w1th the determined
data rate and signal format as shown in step 208. And then, at step 209, receive the desired
reference power level and map it to a pre-calibrated gain adjustment value that reflects the

non-linear signal dependent gain characteristics of the amplifiers corresponding to the
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the same as in the enbodinments in Fig. 1 or Fig. 2.
Each of the nenber mapper contains a napping table
wo bai/ok®i1cal | brated for the correspondi ng r toPQECA2003/001694
correct reference power value p at the antenna for
any value p provided by the reference power source
He8rmih&d laatguxae: and |signalt foamels Ia stapt AHY thec desrert 0§ amplifigation is
TERAHed gt &iEnaR%Rma 1
gﬁgrnmgfe ghd &ﬁ&:Rﬁﬁ?ﬁ?ﬁgk:%% Le Seﬁéra %gﬁQ} s e
aéféren&Cmec&deveThhl stefp 203, ettie cﬂetgnwéefbﬂemldemee aifi appplifigation is
determ ned i r.dan
c{q 0of ¢ %éllfraeegcgllmg)z fg%alvsdaqé. IP tegrafgfae{rlrg%rg}él%]eq c%htgcﬁaskgnal is
|g%ﬁ@htec&ﬁﬁcﬂfrdamaMthItMm@pmlOlﬁe@p 20t ermned in
accor e wth the nllnear char er,
anpl i 2‘ ﬁ‘é \4\4]? @{“@ T4y; Wap eg :Hrl s éhegé 1sctﬁe gxefnptfa?y method
alafell @aFigoft 6. $n StH;b 3011] lﬂl&fﬂalt@/ratéamﬁ ettnnl(foamat a)lﬁ'ﬂ‘iel genﬁated signal

gﬁgg%eglggedd Ie/g]:gal g}\{ﬂge%rsljir?ndi r%%ﬁ%(g%p?\%er-{%vel ? %‘iges are useg in step

cRnh) R sekdcgRat of ahUgraySofpmefseivaioh yacpmint Cﬁdirmhd ronlinearities of the
accordance W th pre-calibrated val ues

claiSier @ruch af the dggrei: Re2mpH AR aS %E\BOLES yaaegmlzegqlsmg the same
S¥ € Mhd 218l PagPifle iRkked 2P 103@Ko BRP EHe&bfeSdngﬂpéwdrSevel to an

generated in accordance wth n f ste

TaguFts] FERSeiar g AMBL AT oRBC U BEtS i R foviem20d t
%ng&qu&mﬁﬁhﬁaﬁmgfﬁéﬁmt invention. As before in

ep 200 the data rate and S|gnal format of . th

g ener akbe dabg}/@ﬁcﬁpnbegr anbodgpenie gt thet gﬁsegb Qwe]ilt],?él are intended to be
15 ﬁggh Bﬁ‘l&' Rﬂergtflorfs hodgsitiogHarfe@ri®Sone fma@%' e‘fffabt@@td 188 Fartlcular

i eved first selecting a nenmbe

| . m}a@umr@dwctbowof pkifl frethe ertatitiowelepaiting ﬁoméleeesca?f“dof e mventon,
And then, at step
8£Rré%§§%§%%%ﬁ”§§§?@g% §®&$E?§%§ﬁbe power |evel and
nap it to a pre-calibrated gain adjustnent val ue that
ﬁgﬁgg? PP@ﬂﬂ'bﬁEﬁﬁf si gnal dependent gain

erls I CS oé’ e anplifiers corresponding to the

20 - 9 W0 Wsmzmn@cﬁfbm@mwmmsmhe field efprvie dosgletian in
ﬁ S|gnal format. In step 210 the degree of
1$9%%5FY on is determined in accordance with both

the pre-calibrated gain adjustnent value and the
reference power level. In step 203, the determ ned
desired degree of anplification is mapped to an
anplifier control signal value. In step 204, an
anplifier control signal is 5 generated in accordance
with the mappi ng of step 203. For the enbodi nent
enpl oying array nmapper 111, there is the exenplary
method illustrated in Figure 6. In step 200, the data
rate and signal format of the generated signal are
received. Along with the desired reference power
| evel, these values are used, in step

-10 -



202a, to select one of an array of maps whi ch account
for the nonlinearities of the 10 anplifier, much as
wo b@4dexgnee of anplification was previously deP€r/aAnm®d001694
using the same inputs. The sel ected mapping is used
in step 203a to map the reference power |evel to an
aNvpat i Flapmedost r ol si gnal val ue. The anplifier control
signal value is used in step 204 to generate the
anpl i A @ebikaIRl e For$dagdditting FRaretdlovgnalabembbietievice comprising:
enmbodi nents of the present |nv§ﬁt§i.on are intended]arf?o _
be 13 l@ReEsRERLo rgenemtﬁleﬁalev Vg gite Featdorrabiogmat
vari ati:oBRnfEPowe st dett @feafing H@sPed febeidtcdbower level ;
enbodi nents by those of skill 1n the art wthout
5 depar 2] Wigelgsp GiapspEesheg e apfargpiier Wif At ety one \%ﬁgf‘cﬁ‘a‘i iganifests a
\ d cARREMmE Qnelﬂeﬁéda& al and for amplifyin
X apg%ﬁ&fh%%ﬁ&se'ﬁ%%%ég&me pr egent |nv§nnt| on plifymg
pih@wcellegi sieed e agrerdanee ville 2 frecsivad srppldieonrdgigngt fogipmpensate

e e e T

devi cenfapplifien peiotler foy receivingefren ghes frgma|genqrpier theislataerate and
10 ds%vl’lla? ?Ofﬁi%pg{Sbah@% Wlﬂ’lathfe rﬁﬂ&a%@ @%‘ilgit %r IfCQéIVIQE QSE!. @Es‘n@@ r@ference
% avin ata rate and signal fornat
rlafv&n*émebfrpmvm«: r@@@n@epcfm sgipRrian inappiee d@sdeﬁle@ﬂi reference power
hlgf?%r ngiﬁtaagt\ée arn]d s é%' fotnﬁgt 8 awea b‘ﬁgﬁ%&g‘?ggg}‘aﬁ hgft'ue in accordance
nwnh fkestis mmhnsargma bssdeipted @kethttheg ati lﬂast viestagepthatfmanifesie the signal
cei t he gener at d sj naI f L fyi .
e@gﬂ\;gﬂggp gﬂ’ﬁ 1%f ﬁe%\eé%o angrelp{/lvl On%l gﬁ il/ é%Xéc%Qdanéeh%nh the
15 aﬁiﬁﬂ;peﬂlaﬁﬂphﬁﬁﬁbﬁt@dﬂ sizinginaluet 0 conpensat e for the at
| east one stage that manifests the signal dependent
gain; and an anplifier controller for receiving from
the franme generator the data rate and 10 si ﬂnal
f or mat Tizsisolgleateatte wif thirm Hevlgewe thet asepligier) praitro
GoLaphg 4 NEhighd| OlaDBssociated
qr é?aé’ﬁ%lg tltle (\?\claeslrrgdz %CE&?‘%‘IGCC %P%Erelﬁgeq ptihg gm rratg ges%lg soclate
r efitardea (genqimmé rignhlewel knctvl*nen@tah@anmsea@m'atgd g&n@ the at least one

a Nt r I
0 deapir e bl PRriehe SOR Sk iEl S MGt grplifiaton and
t i@ n@dpping st degree o trapi€ficatiait to rﬂmanﬁrérﬁbscomtrel sgrghedlue.
dependent gain, and for generating the anplifier
control signal in accordance with the 15 mapped
anplifier control signal value. 2. The nobile device

of claim1 wherein the anplifie troller cl
mapper The mobile device of claim WE further Encﬁl(glﬂlg a delay but? fu T recelvmg and

holding the generated signal from the frame generator and for providing the received

25  signal to the amplifier when the amplifier controller generates the amplifier control signal

corresponding to the held signal.

4, The mobile device of claim 3 further including:
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for mapping the desired reference power |evel, the
data rate and signal format associated wth the

w@emenaoedl si gnal and known non-linearities asRODCAR®A001694
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with the at |east one 20 anplifier stage that
mani fests the signal dependent gain to a degree of
anpl i kifesitdigital tnahalogeenyesiopfon gecelvéngotbg belered signal from the delay

I
S o SBLFef IRArBog 85 45001 b 800 g B e
dmhlay rdprkégationdo theemesmiitegagnd  hol di ng t he generated

L I02 b atfoRBaldlR LMy IGRERA! B roBRdhnl AonPhOUhhRG bhfoner e
adpilifitd @onted nmgmﬂ | dor gcewentlag elhe t Eh@llprl qoﬁtr«dr siggalt tookn analog

PRt oL G ey A P Rar SRR i e gy s
2004/8427839 PCT/ CA2003/ 001694 a first d|g|tal to

anal og converter for receiving the buffered signa

fromthe delay buffer, for converting the buffered

signal to an anal og representation, and for providing

the arhalnnngile é@nmmaan il owhetrein theantplifipsevitroléer inchwdds: a

?ﬁgog%‘pﬁs pegon rec % 91% 1??%{;' Vtﬁ%'ﬁ%lrnef%%gxergﬁp Qlevidig rité QHY signal

ier control
sfogtia) forf mapmm\ﬂ&r tlatm grateh:mdaa;rphaﬂ ffpmnatctom el sijeptadnt twalue in

an anal o repr ent nd for providing the
a%ﬁ@ﬁ@ngﬁ¢e§e ﬁ% g &fﬁg anplifier control signal

t o t he semldihipper foﬁrecéﬁhﬁg mtgalrea@mmm vafie ﬁblal thn ﬂl;st mapper for
wherein the anplifier control

REEHERE b SeBRRI RGeS PO R Aoah o e P Bnebi na o
r Rbpi e SbgRa |refexfeﬁcfd’lf&iwer {0l amEpipd gudn hd]ﬁhdattafamatt@ tharachplifier
signal format to a agnganentﬂﬁalug

atPEPHERLValie R apred a@ﬁ‘f YVB OVAPURTCAERY a second

mapper for receiving the gain adjustnent value from

the first mapper, for receiving the desired reference

p wer | eve romthe ref C

Bt et P GRG0 S U Aol ePfnctudes an
g adder Relpddhgn tgamatﬁ}wetlﬂeﬂt talhvee faomp thefﬁre mappearingd die depigadakierence
\.Il.glévlv{?e%%\i% S Cg CREC e%g%;\émptggheg srogrch( na%\c‘in}%rnpor%ldlﬂg ?l{el r%%u%ﬁg s@gnal to the
agﬁb@fmgﬁweontroller i ncl udes an adder for adding the
gai n adjustnment value fromthe first mapper and the
desired reference 20 power level fromthe reference
power source, and for providing the resulting signa

to the second nmapper
7. The mobile device of claim 5, wherein the first mapper includes a lookup table

with pre-calibrated entries reflecting the nonlinearities in the transmitter for determining
the gain adjustment valuein accordance with the data rate and signal format indicator
signal, and the second mapper includes a lookup table with pre-calibrated entries reflecting
the nonlinearities in the transmitter to determine the amplifier control signal value in

accordance with the desired reference power level and the gain adjustment value.
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7. The nobile device of claim5, wherein the first
mapper includes a | ookup table wth pre-calibrated

weparioe1y ef | ecting the nonlinearities in the PCT/CA2003/001694
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transmtter for determning 25 the gain adjustnent
val uei n accordance with the data rate and signal
for maihe mvbdatdericesofgiim, 1. avgroihie sewdifier spappller includes a lookup
1Rt Gn S @rdARE AR (RN Edsl &P e
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11. The method of claim 9, wherein the step of determining the degree of amplification
includes selecting one of a plurality of lookup tables with pre-calibrated entries reflecting
non-linearities in the amplifier, in accordance with the data rate‘ and signal format signal,
performing a table lookup in accordance with the desired reference power level, and the

desired reference power level.

-13 -



25 11. The nmethod of claim9, wherein the step of
determ ning the degree of anplification includes

w@eleoiionyg one of a plurality of | ookup tabl esP@i/CR2003/001694

10

15

pre-calibrated entries reflecting non-linearities in
the anplifier, in accordance with the data rate and
signal format signal, performng a table |ookup in
accordance with the desired reference power |evel, and
tlhe das lni&ld)drcﬁfcﬂilﬁ)nﬁ,eﬁlﬁhmrg ilneluéllng thelaep/\@f Zﬂl@éﬂﬁg)ﬂﬁggeﬂerated
PCT/ 003/0016 4 .12, g ? cl ai dch

& sl wereldiriog & H’§ eﬁ’g’? PILY g, Pf?de?tﬁépl changes in the
gﬁg@é@fﬁﬂphf@mﬂ fier control signal, prior to the step
of “anplifying, to prevent rapid changes in the degree
of anplification. 5 13. A nethod of anmplifying a
generated signal, in a nobile device having an
anplifier wth at [east one stage that nanifests a _
slidgnalA wetheth oeampligring a gewrea@éﬂlgrfa?eﬁt a ghil¢ egvicerhavigg gn agplifier
I Ehegtq&ggor@%%g thc'd@H{aﬁl?eststahs‘? I{H:‘H&)Q?deﬁp aﬁ' ng)hﬁer controller, and
recei ta rate and sf gnal
asrsﬁmnatmwsomcmﬁelg@h@r@ﬂ@dsmg gnal ; 10 seI ect a
mappi n from r . ' . : ol
reflec elvm "1nc%l\?\filr11%{er‘?l g% F%aelg?ﬂ& tali ﬁ%ﬁﬂ %%gcg?tg(t?ggh vﬁ\}g tgﬁn?htgd signal;
si gnalseld@pempmggfabm anj arrgC ob mu@piogs, e hnaphfelgdiaﬂacting known

' é}?BFneranHes T aatlédl wﬁl{ ARt g?l %gnde % Q(':cr(l w1éh the data rate

e Lont S|gna ue usi ect
nendpigngl fhimat sigady dance Wit h a refer ence povver | evel
g:ﬁ:lr \alf]t%? Hfar g}rg éﬂ%ﬁ%ﬁ {" S gon s%%na ¥va g;lru(s:lg% t}1ie§ selecc:fed mappmg in

con accor
Wictérdidve v&fmmﬂeﬁream)ﬂ)dvfelr &vel receinter cﬁﬂomsﬁhg redibrencalpoepr sanrxte

anpl i the ener at ed n |nacorda with the ..
gener a% tHﬁ;p‘I‘q ?@@Ffreé (9ﬂ’f‘tfoj Sggna Hh%ﬁcc’]i §'¢Co rﬂﬁr}eﬁ%al%laeppF % Aplifier
t haudlsilepedlucB®l st age that mani fests the signal
dependa%rghﬁgn?gl er gene:rlef"ced signal in accordance with the generated amplifier control

signal to compensate for the at least one stage that manifests the signal dependent gain.
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