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Such phase offsets degrade the performance of the phase-sensitive
communication system. A method and system for canceling the phase offset of

communication signals caused by turming an amplifier on or off is desired.

[0007] | ~ SUMMARY

[0008] The present invention is incorporated into a communication systerm
which includes an amplifier, (i.e., gain stage), a receiver, an analog to digital
converter (ADC) and an insertion phase variation compensation module. The
amplifier receives a communication signal. If the amplifier is enabled, the

amplifier amplifies the communication signal and outputs the amplified
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phase offset, x. The insertion phase variation compensation module may have a
real, Re, input associated with a digital I signal component and an imaginary,
Im, input associated with a Q signal component and, based on the estimate
provided by the LUT, the insertion phase variation compensation module may
output an I signal component having a phase that is adjusted in accordance with

the function (Cos(x) x Re) - (Sin(x) x Im) and a Q signal component having a
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amplifier in accordance with the present invention;

[0016] Pigure 2 illustrates an exemplary communication signal having a
guard period which occurs between two time slots;

[0017] Figure 3 is an exemplary configuration of the insertion phase
variation compensation module of Figure 1;

[0018] Figure 4 is a flow chart of a process including steps implemented to
counteract the effects of a phase offset intermittently introduced into a

communication signal by disabling the amplifier of Figure 1;



vari ation conpensation nodul e of Figure 1; [0018]
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The features of the present invention may be incorporated into an integrated
circuit (IC) or be configured in a circuit comprising a multitude of interconnecting
components.

[0025] The present invention is applicable to commumication systems using
tirne division duplex (TDD), time division multiple access (TDMA), frequency
division duplex (FDD), code division multiple access (CDIMA), CDMA 2000, time
division synchronous CDMA (TDSCDMA), orthogonal frequency division
multiplexing (OFDM) or the like.

[0026] Figure 1is a block diagram of a communication system 100 operating in
accordance with the present invention. Communication system 100 includes an

amplifier (e.g., LNA) 105, a receiver 110, an analog to digital converter (ADC)

A4-



di vi si on dupl ex (FDD), code division multiple access
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signa¢ d Ffumascehangs by a significant amount (i..e., rotate, by 80 or 90 degrees).
An estimate of the phase offset (x) as a function. of the state (i.e., turned on or
turned off) of amplifier 105 may be determined by accessing the LUT 155, a
predefined polynomial, or any other method that can map the status of the
amplifier, i.e., enabled or disabled, to a phase offset estimate.

[0028] Figure 2 illustrates an example of a communication signal 150 having a
guard period 205 which occurs between two time slots 210, 215. This exemplary
communication signal may be used under the presumption that communication

system 100 is a TDD, TDMA, TDSCDMA or other time-slotted communication
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signal 150 may change by a significant amount (i.e
rotate, by 80 or 90 degrees). An estimate of the

w@baseoxiif set (x) as a function of the state (PCEUS2004/013882
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I nsertion phase varlatlon conpensation nodul e 120

(Re +JI@@)e>F et s= Re edm)( x) sk fpiax)) Equation 1

[0031] The outcome of the real output, Re , is described by Equation 2
below:
IAZe = (Cos(x) x Re) + (j2 x Sin(x) x Im.) = (Cos(x) x Re) - (Sin(x) x Im)

Equation 2
Note that if x is close to zero, then Cos(x) = 1.0 and Sin(x) = x, as described by
Equation 3 below:



conponent 350 and an imaginary (jlrn) Q signal
conponent 360 fromthe ADC 115 and rotates the phase
w@booske22¢1 gnal conmponents Re and jIm by X degrPEBUS®0XK)13882

as described by Equation 1 below (Re +Im x eix =
(Re +jIm x (Cos(x) + jSin(x)) Equation 1 [0031] The

. outcone of the real output, R e, is described by

Re FBeaflimnx2 below. R e = (Cos(x) x Re) + (j2 xEgualisg) 3
x Ira) = (Cos(x) x Re) - (Sin(x) x Im Equation 2

(0030t aHehqttpiif ofthieSntlgisaryt outritp I ni,HedeS@siod) by-Edultiand
Sin(x) = x, as described by Equation 3 below -6 WO

below:005/ 002242 PCT/ US2004/ 013882 Re =Re - Imx X

~ Equation 3 [0032] The output of the inmaginary output,

I'm =% (Sin(x)ixsReles (Cose)ox by) Equati on 4 below | in Equation 4

ool FH I e S SRy D 1R SBsF T i e
Equadfond®beloided by Equation 5 below | in =1m+ Re x X
Equation 5 [0033] Thus, as depicted by Equation 2,

1m 108 4 galk signal conponent 350 is multiplied byEguation 5
Cos(xft function 380 specified by the LUT 155 via the
[00331ul tTipisi @s depidedimy Efeatiiong?,nirey redlgnghalcenmperent FE01s

NEITIICIR RO ORI T
315 MhetRbh deheagigid] copoh @@t 1B60tiE phuleiplidd by £Sin (x) function
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350 5 HSSBE LSS ® FRati iR L3RR, et
multiiilie@l305%_fndtth@i1ﬁﬂ%ﬁﬂaﬁf kigh 23 20mipdn aaKIBED isantiipludiHy W Casx)
the nultiplier 305 by the adder 330.
function 380 also specified by the LUT 155 via the multiplier 320, whereby the
output of the multiplier 320 is added to the output of the multiplier 305 by the
adder 330.

[0034] In one embodiment, only a sinngle phase compensation value is required

to compensate for phase offsets caused by switching amplifier 105 on or off,
whereby the insertion phase variation compensation module 120 may be
disabled, using physical switching hardware, when the amplifier 105 is turned
on. When the insertion phase variation compensation module 120 is disabled,
the respective input and output I and Q signal components of the insertion phase
variation module 120 are the same and the I and Q signal components pass
through the insertion phase variation compensation module 120 unaffected.
When the amplifier 105 is turned off, the insertion phase variation compensation
module 120 is enabled, causing it to compensate for a phase offset by a phase

adjustment X, caused by turning the amplifier 105 off. When the amplifier 105 is
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[0034] In one enbodi nent, only a single phase
conpensation value is required to conpensate for
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i nput, and t put .l d si.gna onents of the
phasg ﬁgfg?tt %ﬁe‘gﬁ%g‘ém 5?3&328311%]8 Epé%%o& e the sane and
[0038]he AltandtiQly andbadofpeipniddipaas] skiteRighhddeare, a first
i nsertion phase variation conpensation nodul e 120,

registerafifecnenory isaHonHoTstering e Siptoiand assemdragistendr
storﬂé% zlg{ete EBQ(XB) qﬁﬁg Y ds@ld 20 SMPANEIA 1185t gghﬁsel 2R riaSion

causihg 1t to conpensate for a p e of fset
compeysatiphamduleatf) QuistsiventarXasltiau sedebyriltadrabiong (itdhe zero phase

lifier 105 off. When the anplifier 105 is -7 WO
Offse‘_%gélp é"zﬁés‘?gé% US2004/ 013882 turned back on, the
[0036]NS Fhldndth s NAChA! & PNuGeRP onsetisiehs MG WHeausbd@oisst the

] agai n_ disabl ed, causing the phase to change fromX to
inseryionophagd yhriebiopesrapensdtaon tthedulshdd@® tef prwtdesigdephase

. ¢ Cfiar . i

comBbel b0l el WA IRELLS by MR Iy in ORIt segier o

storihgISing),ea secohdrretistere forsstering Sm(0), nethird régistat ifanjtoring
for storing the Sin(x) .and a _second f.egister r

Cos Ry or ey My BE Coeel Y Beaarbr € pd Bos0) = 1. T#

the diigBhdd 905 RNARSCY 3! RhleQhtaCGAMRHRNSRbh@ AnAOBUlS Aeddstbfs is
simlar fashion as described above (i.e., a zero phas

applied asfplsase rotatiomperxee tofthednsention plos®) vanptigro e¢rapensation

[ | f ' .
o G T, BBt O A5 8 o s

registel@ ikoappleddesbhesk phéston eorgreiostid dsevidbnghatbeariation
plurality of r%ﬂisters may include a first register
COHWF@FaH@QHFﬁﬁbe%Q (x), a second register for storing

in [ j . ! ; iadna
005, ko e L00 Srk  Sph AOREPAKY) o
countardctCols¢ @ffectslof bf phabhe offget iibtenmitmtlys intwpdiegdointo the

the. data in egond .and . fourth.registers._is
comniyifion B0 sifhph LS BT AR B b blgerRS; Rblpids shmey
be iﬁrigfén?éﬂt@d‘ iR0ARENSRE | (N conbiitthRafidh. systerhhe ITangibp f 4G5, the

105 is turned of the data in the first ang thin%
amplifiegtione cenirel sigmal ekt @sispREsEdedtiar pBneRthled amplifjer 105
confibrdd td PReRIIAS QoA da®idn signal 150. In step 410, the enabled
amplifier 105 is disabled in responise to the amplification control signal 145, thus
causing a phase offset to be intermittently introduced into the communication
signal 150. In step 415, an estimate of the phase offset is provided to the
insertion phase variation compensation module 120 as a function of the
amplification control signal 145. In step 420, the insertion phase variatiom

compensation module 120 adjusts the phase of the communication signal 150

based on the provided estimate.
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conpensation nodul e 120. [0037] Figure 4 is a flow

chart of a process 400 including steps inplenented to
weowsvenart the effects of a phase of fset PCT/US2004/013882

intermttently introduced into the comrunication

si gnal 150 by di sabling the anplifier 105. The process

00 [ t
oosefy CFRee s AR SR o rOaREeopYaT By R et
countbéixti thepeffuitd edf teo phnse rtﬁ’fslet%dnmrphtﬂenéy ir@soduced into the
S B A R e
be irhSRRRASE LR éﬁ‘ﬁ %{&S f 'cGﬁ‘h‘l&ﬁc&ﬁ&‘i rs@fkteﬁﬁgnﬁh stép. 50HUshe

causi ng a phase et to be intermttent i ntroduced
ampllfrcia.blon hen’uo}rmgmafl: &45 rprovidgd 40 a @E@bledrﬁnsmléériﬁ cogyhigured

imate of.t . .
R TR RTINS e S
enabledif Trésiigngé tlzqciﬂlrﬁe ampfifichtion tormimolsigialdl4sstlgmakuidig aphase
B e Lt o Phase et tLon, compnan i gn. .

t
515 330 SRR, S0 AL R i

compbkhsatiatmsotiutef 1 20 psccbvstiso®f ithe Iamnl igatippgentrol Slgnal 145.

s PR o SR S A Bt LT pRlt B3P st e
phasé€ emmuoﬁahuﬂiaza%icﬁﬁﬁgna‘ﬁ%@ba@m thegpﬁohaiealrmmaee
105. Theﬁfrocess 500 may fed in an

(0039 Fégrred is atlQw clsl%tt(éﬁprpﬁﬁ% 113 ydingeps m 1entBifed to
coun%ggétl)f,ﬁec %&‘fe&? ?‘)? ?%Lgé' SRk ihfdanhisteRERY ifesidd@ @ into the

ed a configured to rfeceive a
commmmm‘altmm mlgnahl 50@|yailsalﬂmg the anplifien 105 during p gaArddoeriod.

npl i fj nabl ed. in r 0 (ﬂdgb
The B’??ﬁ?sfsf 45@;\ ‘Edm‘?ﬁ?)]?leg?%ﬂ} a ﬁ@ﬁ us-tausi ng a p(ﬁ other
tlme-‘éfcftﬁéatcohﬁnﬁﬁlchﬂ(ﬁf dYstdrBNTh ¥tepBOspdatedd a fiviso tinheslot 210 of a
comuni cat i on SI8Ha| 150. In step 515, an_esti e q{
comnpivaicption sigials dbUi i presiiiedeby 1an temableds amplidier pﬁrﬁé gand is

procet\é%éd apl ?ﬂafpl ﬁfés%hﬁflg%@gﬁ' lc&ntll'gpsigﬁalaliﬁj pscﬁllo%d&ﬁ to the

e "anpl i Ficati on co si gna In step 5
enablddeathpEfiet 105 dpfrase a\@ralrdtpemmdczﬂﬁ)muaaung) aftep (ﬂhleéimz ®ime

slot adj %gﬂasﬁ%t i e étgpgga%dgge ténggp 15]1[11% g(?gllfgl %}gg@e% (?urlng the

guardl hp@i’i’o& bes in fgsp%n@é 08 B5SafPRf R D] SiERRB145, thus causing
| ement ed counteract the effects of a phas

- a phasrafoéfeet tio rheenﬁmm@tﬂnt;y intredsead érfoithe eprpppamication Signal 150.
In step 620, an estimate of the phase offset is provided during the guard period

205 to the insertion phase variation compensation module 120 as a function of
the amplification control signal 145. In step 625, the insertion phase variation
compensation module 120 adjusts, during the guard period 205, the phase of the
communication signal 1 50 based on the provided estimate. In step 630, dataina
second time slot 215 of the communication signal 150 is received by the disabled

amplifier 105 after the guard period 205 and is processed.
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conmuni cati on signal 150 by-disabling the anplifier
105 -during a guard period. The process 600 nay be
w0 ppbseoemt ed in a TDD, TDVA, TDSCDVA or ot her PCT/US2004/013882
time-slotted conmunication system In step 605, data
in a first tinme slot 210 of a communication signa

[00 4%]5 ode li'g 9? B ﬁgw%agﬁof%rlggée%g?rg | c%hfé% ?lgo%tggs an l%ﬁented to

counsezglﬁ’althM&’fecES f o i ;ﬂaﬂetaffs‘eh enteenatﬂeatiyanntnoﬂueasd io% the

iy QUSRS 00 302 ecursing e e TS
The dekE 700 3 ‘tkaslrfj hSFBbeﬁrlﬁ%l MOIEBM AU StHRe I 1iee- s@&ﬁed

I'n response he anplification control signal 145,
commhoEat@us sm@ena bhatep of5s edataollbea ifinsbr tinee evlet 210 of a

i ntroduced. i n he comu S
comug ot A SRl o0 FRETARLEE 4 ladiBl Bphather, 105 AP se
procébsed ndntdiep gues ﬂlep@hpﬁﬁcati&ﬁcdrﬁrdlfﬁgmzﬂsl%&5 ioprerided to the

vari ation co ensati on dul e 1%% as a. func on %t
disallRd aanpifion L3 FBRNE Gravr ReFEAAI0> ST RER feﬁf gegirst fjigne
slot Qﬂ?g{; 1'r9§‘ PDERS ¥iY, kAL URAbILCIRERASE 1EF 1§‘éﬁﬁbfedl&-’19rm% the

during thé guard period 205, the phase of
guardqmmndl Zf)@tmo'asmnga 20 tHesonplaetionsontel peoal d&y thus causing

I n ste second t| . Sl 1
a phie offfet B it turilealsty oRr e i fgnat'to.
In stHpSAI, @6h es@ﬂﬂéﬂefdf €he pRAseaffiset istjtevigiedrdh Has Ithél gaefd padod
IS processed -9 WD, 2005/ 002242 PCT/ US2004/ 01388
205 too@wOI]DSP:rth}r Bhasq wariation, gprepansation oW baY 2y gofunction of
nt
the diIFLHAAh SHEPA SERIAIBN IR D728 R AL DEaS] yfddton
: compmmatmnoad)dtda 18D gdjists, Emrhgg tba gbhrdlgemh@ %ﬁpthé plaseldshe

comr%%rBicn %ISMQ ar / Isg o%f}r,eeqro YS 8}38 rfmét 715)(5] d%ta ina

seco® BRI AD 1S Bf fhesdogdthuhitatibe B1g¥1@5 1508 e deverl by tlsd enabled
time slot 210 of a conmunication signal 150 is

amplifieel (2 afisy the gnarbpedodh it ppd & pmqsssaﬁd is

OCRA;
(004§ CCRARR R Tt o HBat AP YA Slibed with
refexénbe ttgp:aef@trad dnﬂnedmeh’rzoﬁ wal be nmdagstacﬁd hy tlhhee skilletl in the

ime slot 210 ex 715,. the bled .

art, e vt deEpees Brireer b R e bodaede Jheraa Tpont
deparfinETSRANEE skdhd dFeha 'i‘ii’dféﬂctio@laiés@ﬂbé@ﬁéfe@habbﬁ@ al 145,

t hus causi ng a phase offset to be |ntern1ttently
|ntroduced i nt® the comundi cation slgnal 150. In step
720, an estimate of the phase offset is provided
during the guard period
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205 to the insertion phase variation conpensation
nmodul e 120 as a function of the anplification control
WG e@aah2214215. I n step 725, the insertion phase REF/US10040013882
conpensation nodul e 120 adjusts, during the guard
period 2.05, the phase of the conmmunication signal
150 based on the provi dedl-&diMPate. In step 730, data

i.n . Sﬁco_nd time slot 215 of the communi cation signal
What g glai@efdte yved by the enabled anplifier 105 after

t he guard peri_od_ZO%észnd I S Er.ocessed. [0041] Wile
this ih¢eRmPEHCHAD BEHFPEPEE™S | y shown and

descri begyt hmpiefar @Red t8cdvaf ardoptmenbotionesizsal, ithe
wi |l be understood by those skilled, in_ the art that

amplifier beire ahdrgkes hynat smnlisndesontiol signd); 3 nade
therein whout e [ : ; le which
| nvent | ofP R PrBLIE TS e fi00bh MopSiEaRguRh migls rhic
countBlltsIRA0MHQI3882 pEhdd Miset\iaterinsitisnalymintrpduced ingo the

ST o) Syst i corp L ek 0 g0 f g
respo?l% PHed é 1éa%9ong:ﬁm%1 &BRA1 WHEreGOtHd RinBugitatipn sigral is

an insertion phase variation conpensation nodule..
amplifteddy thecunplfiacysen He aspplafies iomaklesh asd the pygmunication

‘. intermttently introd d._i i Caly

signal e SHREHCS 8 BRBRIITG Y AR PR aRi] B Eamar
di sabled in response to the anplification control
signal, wherein the comrunication s%' %Elgl I S anRI,i fied
b$- t he ThaspipEHCH R ST FLAFR Jr TUT ENeT CORRIENE
the co j catd i i afRhivhicgtloh yignagfrom the
anpnfm‘@’ﬁﬁg‘;ﬁb?%é@ﬁ%fﬁc?ﬁfe il pPunAkadoRyigrabirom

ampléfuram eaputsarslsg anpbésedDeiand yupdratee (Qsagnal sprgonents;

(c) a receiv whi ch recgiyes the ' LgoadT,
and fromthe arr@lr> iai‘llaé‘raﬁ]%ttﬂ’ dg%lt\éﬁitc (s’n%\eﬁai o?g i nf‘ghgcg% e%%l? | ¢
H4eQr abh41ee neh@N8bnt akparesiver andndngelts dhe analog
anal(%ﬂglaogagoﬁ%#gi_to_gllgoconvert.er ﬁé‘ADC) whi ch receives the
signadmaiggnenteie deabhand &7EBALPEPPRERS he recei ver and
converts the analog signal conponents to digital |

and Q signal conponents. 3. The communication system
08. cl aiMheZowtirtricatibheysteseof tleimpPhaberein the insertion phase

variation compensation miodule receives the digital I and Q signal components
from the ADC and outputs altered I and Q signal components having different
phase characteristics than the digital I and Q components, the communication
system further comprising:

(e) a modem which receives the altered I and Q signal
components, the modem including a processor which generates the amplification

control signal.

4, The communication systerm of claim 3 wherein the processor

calculates how much power is input to thie ADC.

-11-



vari ati on conpensation nodul e receives the digital |

and Q signal conponents fromthe ADC and outputs
wa@bkdaosnext4? and Q signal components havi ng di f fRCENS2004/013882

phase characteristics than the digital I and Q

conmponents, the conmunication  systemfurther )

conpr i dibegommaynisatier sYatemn ehclpiRe heraiphe Imsertdep phase

. i . t i i
o0, S o SIRAORAL o SRR A e o
ADCsimgnalters4he Phesedmradiecisttianf $he tigitafl aalda@rrBpehertsias a

t.he ocess cal cul, ates how nmuch power is input to
functig olthe ABRIGRSR U SIEBAPCT/ Us2004/ 013882 5. The

comuni cation system of claim2 wherein the insertion
phase vari ati on conpensati on_nodul e recei ves the

difgi t alhe capanarigatipo pesiiesn pf ehaimnefurhingr ¢ompprasingy s
thal o PO e _ .
conpononts SBTAEHEE WHE FeflbrdtdEtl BnbRficdti G Corldol signal

and signal. 6. The communi cation systemof claim1 further
conprising: (c) a proc whi ch generates.
anpl i fi caf) 8&“&%56‘%@@2@ i SR B W AR
and j@Mﬁsér@ioﬁgﬂg%@ LA VSRR RO GER0E, wRBFbih RBe LUT

Insertion se variation conpensation nodul e, wherein
receivee the amplificatipasconivs] shghpk from itbe nreersseor asfgrayides an
. fromthe e rQV.i ' .
cxia 0 U5 BRI JAO0 Bl YLARS, WMasE LI, Qo Bsatin

mod@lemgentiaiction of tine iindlifisa @iohuweatrdd sigfalt he
anplification control signal. 7. The comruni cation
system of claim®6 wherein the provided estinmate

| Al ud§%)eRomnfufiiidd Sot SADFalHRS WHEEH fHk }Iﬂfo_vﬂea Bas@ate

offset, x. 8. Tl%e communi cation system of claim7
includee ndiin fuhetiomard i @os fphetion ofar plhasegifsebipensat i on

nodul e has a real, Re, input associated with a digital

i n- phase (1) signal conponent and an imaginary, Im

i @put THeQeimh@ticutibh syt aficlainrewhedeis ith@ hdsertion phase
4 _conmponent and, based on the estimate provided, by the ..

varigtigp compRensAEen masiiphase roab e IRTEASRRMSGOT O fisitildn-

phasQ l'ttIP Qfg%a‘?'?:oinp%hgﬂ@land an imaginary, Im, input associated with a
quadrature (Q) signal component and, based on the estimate provided by the
LUT, the insertion phase variation compensation module outputs an I signal
component having a phase that is adjusted in accordance with the following

function: (Cos(x) x Re) - (Sin(x) x Im).

9. The communication system of claim 7 wherein the insertion phase
variation compensation module has a real input, Re, associated with a digital in-
phase (I) signal component and an imaginary input, Im, associated with a
quadrature (Q) signal component and, based on the estimate provided by the

LUT, the insertion phase variation compensation module outputs a Q signal

-12-



conmponent having a phase that is adjusted in
accordance with the followng function: (Cos(x) X Re)

WO 2q0Sioe2%) x Inm). 9. The conmuni cati on syst em PET/UER04013882
7 wherein the insertion phase variation conpensation
nmodul e has a real input, Re, associated with a digital

componenhhgeimg 2 pharg idiat dg rasonere ianrreariancg grivadhe ifpiowing
Nul ' ' adrature (Q signal conponent
fhnd%%%fggggg%§%ﬁqﬁﬁggg??f%%'e provi ded by the LUT, the
i nsertion phase variation conpensation nodul e out puts

i | -12 WO, 2005/ 0022 PCT/ US2004/013882 . ..
2&%2:1 ﬁ? Cﬂwwcﬁtlﬂﬂgggt% gfé]agmcﬁdﬁg{eé% t %communlcatlon

sign AGRALHBNE st W ddbbaditdhk @Wth @epdraned bpa guai pexbd xarfded he
+ (Cos(x) x Im. 10. The communication system of claim

amplifieainnedontroh sigmehis revdedte the amplifiendwing she grand pegyod
second .1 . / [P, e

e 3R R AL R B S RAPLR S B BB LR prReald
anplifier during the guard period after data in the

first tinme slot s, received the appli.figer and is ..

pridees 468 .coﬂ?umﬁ@@%‘ﬁﬁ“ﬁn& 3_? fYIGHng'y%’Fg?ﬁl% f:ﬁ% foéwﬁufmatlon
signMRLIGHBs RS LATHBNARIINERI0tS sEp@atbdBY HdfSr ipefibd aaddl the

second tinme slots separated by a guard period, and the

amphfipt isfeitder enabletl ivar disabletl sdrite diesgunrd pedigdiafigrdasa in the

uar eriod. after,,data ji. f iqme slot is
frst PERE OB A v R b Puligh 880 & BRREITT <10 The
comuni cation system of claim 11l wherein when data in
the first tinme slot is received by the anpljfier, whe
i t1% s dhgmPERUniCREIPIFITH of fHlAImy _i% reipmhep gotq 1 Che
first tHEE MR s B¥ceivi hefdRplifEeRhih it $s 8RaBleAd thd datalfiethe
conmuni cation system of claim 1l wherein when data in
secondtimd $lotis teceived ot thesamplifiew wiepyit isenabded.i fi er when
it is enabled, the data in the second tinme slot is
received by the anplifier when it is disabled. 14. The
C argTUN ThatdofiimGYislevrodyseémai onclainh &l evleréinewhen data in the
conmuni cation sjgnal includes first, and second.tjne
first Jimpe slofdp apepivr by degyaphlige mhsy itdp &nﬁh@» g%‘% ri'ﬁéﬁ in the

secold ti}xl?eteslgpﬁsz%c LE8 Yy iR ﬂ&@léhg{egvhteﬁ_i% RegisAsrenRt i on phase
variation ‘conpensdtion ule during the guard period
after data in the first time slot is received by the
anlré)ll. B IT%re c%?n(;jrmllr?ic%rtﬁ)%essyssfgm of claim 6 wherein the communication
signal includes first and second time slots separated by a guard period, and the
estimate of the phase offset is provided to the insertion phase variation
compensation module during the guard period after data in the first time slot is

received by the amplifier and is processed.
15. The communication system of claim 6 wherein the communication

signal includes first and second time slots separated by a guard period, and the

insertion phase variation compensation module adjusts the phase of the
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15. The comuni cati on system of claim6 wherein the
communi cation signal includes first and second tine
W@ b@ssoxepar at ed by a guard period, and the i|iPGEUS10041013882

phase vari ation conpensati on nodul e adj usts the phase

of the -13 WD 2005/002242 PCT/ US2004/ 0138%% .
commggisalioncagNah baseshan thassyided pHampieiag the gyaydgeriod

3 . ot i g . .

atter S 1AL 1 o4R00 sE' Aol R 5] ALl RRIL ERbockher®

16. Awreless transmt/receive unit (WRU)

C rising:; (a) an appliftier receive

Bt kb g b ety S Y PR 0Ba: o1 1 oo

by an angl)i hHdempRAbF hish GeadivesaAtofdhuaitativsesignal, the

phase variation conpensation nodule which counteracts
amplifige befngecond refiechby pagEnPlfugietcontrob pignat e v

i ntroduc Lpt. L Cat:] j : :

apl 11 o) 8 Berfon, RO DuaRtbP doRlpan R BlolAR which
countt@cthehansffédts adta grhaseniffset istegnuttentireingiaduadee into the

communi cation signal, is lified by th [if.i .
commygum e o SHERlne Bl o Y GhORGATRE (b 1ca n
respotdidahe b HBH A Edrtes] s?ha‘l,hﬂieiﬁﬁi thkicemmvieibatiog signal is

anplifier is disabled. 17. The WIRU of claim 16 .
amplified biréhe somphifiel when teg amplificeispapblgd apd thegerpaunieation

. 0 ni cat 4 ' I d E : uts
signal ISR RALY P Rup ARG bl R BioeRl iSAEa I
c(:on‘p;)n\iﬂts; and (d) an analog to digital converter
ADC ich recejves the nal og I. and Q si gnal
cb?rporpgfﬁw'rﬁgﬁ?éf\fi%mfle‘lgefw r&ﬁ‘g‘p@@ﬁ%rts t%e anal og
signal coimppgRivertfhith 8édedesthdbsiniii€itadn signal from the
conponents. 18. The WIRU of claim 17 wherein the

amplifies entliootpyptrearalog i-ahrem(D) eahperdratyrs| Qsigupd components;
receives the digita and. '
and {1 Abc andbaf el PR foratler RPEINHLR JeEATs the
analoBaVand l@gﬂ‘gﬁlmmes fivhathe redeiwdri sl thraverthdhe analog
) igital | and _Q conponents, the WIRU furt her
signat efpPeRantg to(digital hand @ %EPELC%E%}%% the altered |
and Q signal conponents, the nodemi ncluding a

processor which generates the anplification control
sisgnal The WTRU of claim 17 wherein the insertion phase variation

compensation module receives the digital I and Q signal components from the
ADC and outputs altered I and Q signal components having different phase
characteristics than the digital I and Q components, the WTRU further
comprising:

() a modem which receives the altered I and Q signal
components, the modem including a processor which generates the amplification

control signal.

19. The WTRU of claim 18 wherein the processor calculates how much
power is input to the ADC.
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19. The WIRU of claim 18 wherein the processor
cal cul ates how nmuch power is input to the ADC. -14 WO

wWQOB5022242 PCT/ US2004/ 013882 20. The WIRU oPCT/US2003/013882

17 wherein the insertion phase variation conpensati on
nodul e receives the digital I and Q conponents from
the ADC and alters the phase characteristics of the

@i taipy|, Ang: Ciiseti@ pHaBE variati
gén(%l [ f:rggtl on I?o%?ggﬁﬂgﬁﬁvw@%%l?@'heswhu cl)%‘ cl a‘?ar%laléon

compénisathien nmodups teseivgs ti{adigiabl svdQeomppneatts fome the 4DC and
a1y SR SR8 TG T bl Phgono

the aﬁj}ﬁiﬂdasgﬁhtd'ogemmggsﬁl_vari ati on conpensati on nodul e,
wherein the LUT receives the anplification control

signal fromthe processor and provides an estinmate of

t9e Phage WirkyPhe i0ich 18 uRLE LhABrnhgge variation

cOmpensati on nodule as a n of "the

anpl i fi cak) ®pravesdorethich geraratezzhe Breplifitdiot coitaplpigal;

wherein the provided estimate includes a Sin function
and and a Cos function of a phase offset, x. 23. The WRU

of clai m@2avbsi ﬁFQabl@QLUTSQﬁtcbﬁﬂnﬂh&&@io\nawithtﬂ'hél’processor
conpensation nodule has a real, Re, input associ att;g
and tie ingertiiogi phdse Marintige ©EMPenspgaRl MASHDNERET RSN L UT
inmaginary. .4dm.in S 8
receividO M atptinch Al ARIBRIH 68, W Brbe AU an
estimBtet dfetHdJphatd effsats és ttherinsgitmaeplase atartation compensation

conpensat i on ul e puts an |. signal conponent

moduglg @s r?gfuéwt’ﬁﬁéggg? ﬁgip(f#{gaﬁa? GeRtral ‘T’llﬁlj'g‘c ordance with
the follow ng function: (Cos(x) x Re) - (Sin(x) x Im.
24. The WIRU of claim 22 wherein the _ insertion phase _.
v&2i at Mive WEBRHpefrdaint Shwhersin theprovadedegtimainipcludgs a Sin

associ.ated with. a digital ifn-phase (1) signal
funct1 QA8 N O%ﬁ"ﬂmgl’?ni %&g‘?lhagf’ y %ﬁg%‘”g %t , Im associated with

a quadrature (Q signal conponent and, based on the

estimate provided by .the LUT, the insertj.on hase . ..

Va3, ot 15 POIREGE 6 T atheeLEpE ST oR e eriation
comp&(ﬁggﬂ@ﬁ‘ BodiAY¥ iy a%eal, Re, input associated with a digital in-phase (I)
signal component and an imaginary, Im, input associated with a quadrature (Q)
signal component and, based on the estimate provided by the LUT, the insertion
phase variation compensation module outputs an T signal component having a
phase that is adjusted in accordance with the following function: (Cos(x) x Re) -

(Sin(x) x Im).

94. The WTRU of claim 22 wherein the insertion phase variation
compensation module has a real input, Re, associated with a digital in-phase (I)
signal component and an imaginary input, Im, associated with a quadrature (Q)
signal component and, based on the estimate provided by the LUT, the insertion

phase variation compensation module outputs a Q signal component having a
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-15 WO 2005/ 002242 PCT/ US2004/ 013882 phase that is
adj usted in accordance with the follow ng function:

W@ 084X Re) + (Cos(x) x IM. 25. The WIRU PET/UE2041013882
16 wherein the comuni cation signal includes first

and second time slots separate a ar erd.o
phase fhatgigadiystedin agroreate m@@?fgﬁg‘w%ﬁa&@%&é ﬁzf?e *
«kmegggkb[er during the guard period after data in the

time slot is received by the anplifier and is
processed. 26. The WIRU of cl aim 25 wherei n when data

in_the, fi j slot,.i recei ved |5k
e e e
first lafd JeB&Rl Mawk dytst epaddfpl iy argusrdmperiod, andniel aadpli2dation
The WIRU of c| ai m 25 wherei n when ﬁata i&ﬁthe first .
contyol gignel i progidedde dhe ammlifienduring the guprdperiod pitpg data in
d ' o : ) gs received
the fg’{%@%‘ge %ﬂ%{;ﬁfe?@@d grngh gt ‘f’}gaa%(? g%‘.’fdfgé.seme WIRU of
claim 16 wherein the comrunication signal includes

first d d.tine_slofs separated b ar d. .

s oc B T EEOLAR £ aFRPEtng e pai i ia) time ot is
receitbd BPLEL atifliRY WS 19 4adids A126d,Qle Aallin Ud Sedond triige slot is

first time'slot is received by the anplifier and is
receiyed by dbe dmmifier renviti@eBAbidai m 21 wherein the

comuni cation signal includes first and second tine

slots separated by a guard period, and the estinmate of

t gy, pTaseVORIBef clasn 25 ovhdesintwhérhdaianietite fbrst pivas slot is

recolipd by tharAIITRELF ot cbred tBF b i JAAR R g0% s

rece Ry fthe anfilthdrSy PR ES 888kH18Q: The WIRU of claim 21
wheréin the communi cation signal includes first and-

second tinme slots separated by a guard period, and the

i rti,Qn rlati ' . | i
R i B For ol 3 e BRI AR R S il Ees
first 20b462032 42 PCETHEIS2PAh €1 3882 guzad epbrind, tamel fhreoaingbifier is

cith angbied qr iRl AGng et VBt By eR BNahAF AR P i trge sl
is reB&iVEEBY €He amplifier and is processed.

99. The WTRU of claim 21 wherein the communication signal includes
first and second time slots separated by a guard period, and the estimate of the
phase offset is provided to the insertion phase variation compensation module
during the guard period after data in the first time slot is received by the

amplifier and is processed.
30. The WTRU of claim 21 wherein the communication signal includes

first and second time slots separated by a.guard period, and the insertion phase

variation compensation module adjusts the phase of the communication signal
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31. An integrated circuit (1C) conprising: (a) an
anplifier which receives a communication signal, the

w@epsidi2¢r bei ng controll ed by an anplitude coPCT/052004/013882

signal; and (b) an insertion phase variation

conpensation nodul e which ~counteract he effec
based anghapsovfed estinmater diuingfhe ﬁuﬁﬂf Peed ader faa th %ﬁe Bt

. Q i JTeIg A . t: \fier is either
time Sgong%Pﬁ%%? bg{kggbggl?lﬁﬁr@%?lgslg?ﬁggggtg%dt he anplification
control signal, wherein the conmunication signal is

anplified by the anplifier when the anplifier is

efabl é&,m aieﬁecgg&wm)c%}gﬁsmgl gnal is not

anplified) By 4hp1ame whicr redsrstheommpiditatésn isignal, the

disabled. 32. The IC of claim31 further conprising:
amplifier) being eewtirobed i athampdidnde sontrel egpduaPtat i on si gnal

P B g i

and qua ure signal conponent s;
countékﬁatllsoﬂlét offditgidfala phaseoffeet (RBGhitknidh introdicesks inte the
anal og | .,and Q.signal co nents. t Iy
Ry e D R
respm?#c% %ééﬂﬁﬁhﬂ&@ﬁ%ﬁﬁ%lS siglal, whegeih hotorfindinidadidn sigmnal is
Wherein the insertion phase variation conpensatian .
amplifiedby the moplifieswilia diegimplifier i fRalled; agrkihe comparunaton

: fromthe.. d out e '
signal 5 Ab AR eRay, ee PPl s aECbpfitt B Sba08
than the di git;;ll I and Q conmponents, the IC further
conprising; (e). a nodem which receives the altered |
ard Qldye q’_d%lEH*thHg‘ﬁF T OREPTHBB8m i ncl udi ng a
pr ocessof, whi Lh, GEREI M R3eivBE IR RNkl 6 fdakiof sigiG fFdah the
Si gnal . 34. The I C of claim 33 wherein the processor
amphfzigi(‘) 35:1711(1) gﬁgmmg%h-p}%ﬁ%l) ansl quasiieture (@ hEgsmpComMpPPPOREs;
2004/ 0.1 FAIWY
and  yherein the#ﬁﬁ?e??? ﬁﬁﬁ%éé’l gg\%ch?g{tF%{r}@%g%gg%}ﬁe%ﬁb%%he
analo?‘ldéﬂdi‘Qr 868hVesmipbaedisofrbal tHe pordiver cordpaneatts theamalog
. he ADC and _alters the phase characfieristics of the
signaki¢ogppagents %@géaéérﬁ}tﬂw@rﬁlgn%kcoglﬂoﬁ’ﬁegq' on of the

anplification control signal.

33. The IC of claim 32 wherein the insertion phase variation
compensation module receives the digital I and Q signal components fromm the
ADC and outputs altered I and Q signal components having different phase
characteristics than the digital I and Q components, the IC further comprising:

(e) a modem which receives the altered I and Q signal
components, the modem including a processor which generates the amplification

control signal.

34. The IC of claim 33 wherein the processor calculates how much

power is input to the ADC.
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36. The IC of claim31 further conprising: (c) a

processor which generates the anplification control
wG@r@smb2242 and (d) a |l ook up table (LUT) in PCT/US2004/013882

comuni cation with the processor and the insertion

phase vari ation conpensation _rm%gl e, wherein_ the LUT

r e¥ei vekhe hEC fprlaincal stherein tBe SisGHAPT At pyariation
com@%x?&%ﬁ%o?ﬁlg BB d?g[iRaIQ%hH@E(ﬁnﬂéném PHAIRe ADC and

set to Insertion phase variation conpensation

altermidhel phaas charfagteristiss obthetdigitalnirnid Q campormeponas afunction of

Si ...37. The |.C of claim 36 wherein the provided
the %@%?’?ﬁ?@o?ﬁ%ﬁfgle%g%&& n function and a Cos function

of a phase offset, x. 38. The IC of claim 37 wherein

the insertion phase variation conpensation nodul e has

a $@al , TheIC ohplaimdfyether samprisHg di gi tal i n- phase

(1) sign @ %Bﬂie% ifi&:Qhioh @PMirol signal;

associ at egé)v%%?gpe%g%&g}agg Srgrdf Sl g%lgl c&ﬁ‘poner%“to sienak
andand, based on the estinmate provided by the LUT, the

insertion,  phase variatj conpensat i on. nodul,e, .out put s

an | si gndt & _dWeWthl%m)gmam’%&%m?]ﬁﬁ} Wit i El’(s)otcg%sor
and | thedffs@HIG) G ake tVaridtRnf edrhpymdagiohUpeHLRY wiHeesiX}h« LUT

Re) - (Si n{.x) X Im. 39. The IC of claim 37 wherein
receives thesamplifpatiom sentyak signpbfront e PHEEFER aRddDTWidessan

_ o L on . . gidak i N e
et % Ao Wt 5SSt Dol RSt
modads as adtiaction dfthe apupldfiiationecoftol signghal conponent

and, based on the estinmate provided by the LUT, the

insertion phase variation conpensation nodul e outputs

a £y si gTRL IQQYIRRASNEE RAher&ia the prdBiddl 2099A00Z7Addes a Sin
PCT/ US2004/ 013882 hase that i's adjusted in

funchivnorntha f@siinétiathel § phassviatiegt.function: (Sin(x) x Re)
+ (Cos(x) x IM. 40. The IC of claim31 wherein the
comuni cation signal includes first and second tine
sl 88s SEparkl esf blaim @Tamchepein dle andriiba phase variation

con DSOS 0l S REALIES AL, e @
sign%} g%%g%%ég{f%nﬁl 2 inh sHH LSS IMERRY ab ORI AR fth & q@iFhat$re (Q)
signal component and, based on the estimate provided by th.e LUT, the insertion
phase variation compensation module outputs an I signal component having a

phase that is adjusted in accordance with the following function: (Cos(x) x Re) -

(Sin(x) x Im).

39. The IC of claim 37 wherein the insertion phase variation
compensation module has a real input, Re, associated with a digital in-phase (I)
signal component and an imaginary input, Im, associated with a quadrature (Q)
signal component and, based on the estimate provided by th.e LUT, the insertion

phase variation compensation module outputs a Q signal component having a
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41. The I C of claim40 wherein when data in the first

time slot is received by the anplifier when it is
waele@abdrd, the data in the second tinme slot i SPCT/US2004/013882

received by the anplifier when it is enabled. 42. The

I C of claim40 wherein when dafa.in t flrst Li
phase bt i) vEL 1 AMFOBYETR MBI Tl e tiOR S dip) +
(COMQES ta in the second tine slot is received by the
anpli

ier when it is disabled. 43. The IC of claim 37
wherei n the comuni cation signal includes first and

second ti | ots separated by a guard.per. .
o 1 1 b TPt e mdl PR RT e Sp e b THRR ipPct B
and Mk dtipey 168 sRbheited By a guard Peribdl shd therenglificatisn control
_ received by the anplifier and is orocgéf%%. §4.,TRE LC
signalfis praafided® thiecreplifienirigiheaband veried glter datqdp hedirs
. fir g d ti 2d by a guard
N A Sl e v P
provided to the insertion phase variation conpensation

nmodul e ri t.he guar eriod after .daf,a kn.,t .
fidlst tﬁlﬁ% Igﬁg ¢ clpia c‘@?‘@ n_ ?ﬂe&agcﬁﬁln! %}llee#irszfn Elei ot 18
receiRb @55 RE Ampidier Mienl i€i9disabRUMIBE debeietite §dt8nd time slot is
conmuni cation signal includes first and second tine
receisbdby the pamdifeat "%Wmltg%aﬁ@blpéri od, and the insertion
phase variation conpensation nodul e adjusts the phase

of the communication signal -19 WO 2005/002242 ‘
PP/, US2004/101 3882im bls etierin twieepr datiadiedtles firstatime slot is

during the guard perjaqod after datg jn.the first .. ti .
recelpi by he SR iR Bip 146 earpIebr it daltin) Siqresedd g Tt e
receigzg%bgfth_@a%%m&ivﬂ%ﬂﬁnsays%bﬁéau.i ncluding an anplifier

n insertion phase variation conpensation nodul e,
a nethod of counteracting the effects of a phase

R

ler Is ena
and Q&Wﬁﬂ:tﬁﬁl@ %10&:@ %bpﬂfa@?ld Ui mggrd peptiod i st tlonaopiifievlis either
signal to the anpljfier en it _js I sabl ed; ) .
enabéﬁgg}‘ idpp@biq@ed%g ithe gpa]?‘ p?IégCL aﬁéeé‘ q%atlﬁetlhedﬁrsgc @me slot is
recelg‘gngl fﬂm%%tnﬁﬁlﬁlﬁé}oe{ﬁcfﬁlpr%&gé’dn the enabling of the

I'tf1er causing a phase offset to be introduced into
t he ~

44. TheIC of claim 36 wherein the communication signal ilncludes first
and second time slots separated by a guard period, and the estimate of the phase
offset is provided to the insertion phase variation compensation module during
the guard period after data in the first time slot is received by the amplifier and

is processed.
45. TheIC of claim 36 wherein the conamunication signal includes first

and second time slots separated by a guard period, and the insertion phase

variation compensation module adjusts the phase of the communication signal
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communi cation signal; (c) providing an estimte of the
phase offset to the insertion phase variation
w@ovpei2at i on nodul e as a function of the anplPET/TS100003882
control signal; and (d) the insertion phase variation
conpensation_nodul e adj usti ng the phas of the,
based omthaireatided estigate daieg the suaed B%%? gligr data jpthe first
. 4r. .The f i §lRsdre provi ded
tlmeéls,oitil%g?cgiﬁ%hghgﬂt&gsa alp?lg%%?‘gﬁg?#on gmd a Cos function
of a phase offset, x. 48. The method of claim47

bl o IhagoE BT iR ST AR Ll B e ML o Do

phash DaRAGSE céhbensitain NS AN@BEhIN caiintieB@inathe effetts of a
I nput assocliated with a quadrature (Q. signal

phase offseharermittentbatntrodrcedhintesa cominyeaion s@ngy vise the
. the. inserti vari.ation conpensation
amp]fl;t]&%’lﬂs eengmeréu Te fn%g}qog Pgﬁ@lns?ﬂ : mp

s an comrponent having a phase
t gtprosidagl uat=agplificationrcdatod sigitah to libe faohplifirnghen it is
. function: (Cos(x) x Re) - (Sin(x) x Im. 49. The
disaljedihod of claim 47 wherein the insertion phase

V?J)ie‘.'i’ltaioﬁﬂﬁ tROURDIFELY Ard¥ped LR AnpefdatidhitdhtrdReignal,

associated wth a digital "in-phase (I -20 WO .
the 20bEAGaEZhe aRqifiar cauriog38phase pHseil todunisdrrcticed Aatoatire

[ ma%i Fary. input, Im associated with a quadrature (Q
commgpyiyaHog 5 ent and, based on the estimate provided

bye) t hevidilg dihesiinsgtet bbrhe pplessse viisdtatd dme insertion phase

_conpensation nodul e outputs .a Q alrgnal .go%@onent Lsi 1:
variaian eegnpenspiigs eodnale as@ actiop of theamplificafiop eonfkrqlisisna L
and the following function: (Sin(x) x Re) + (Cos(x) x

IM. 50. The nethod of claim46 wherein the

c hnheinssriion phasprubriptiohgdepensatiot modele adivsitigrgthpphase

sl ots separ at ed a guar erio | east one of
of thg e Eytion tgpat Parpr e nreatsh B Theie quar
period after data in the first time slot is received

by the anplifier and is processed. 51. The nethod of
cl4di- m FBevpetherpliqlain dbntiherean ithe P§?V@ﬂ%‘r e?tﬂfeﬁgﬁd’é’sc?“des a

sin A OB B gpoppasaiod b 2 var

48. The method of claim 47 wherein the insertion phase variation
compensation module has a real, Re, input associated with a digital in-phase (I)
signal component and an imaginary, Im, input associated with a quadrature (Q)
signal componént and, based on the estimate provided by the LUT, the insertion
phase variation compensation module outputs an I signal component having a
phase that is adjusted in accordance with the following function: (Cos(x) x Re) -

(Sin(x) x Im).

49. The method of claim 47 wherein the insertion phase variation

compensation module has a real input, Re, associated with a digital in-phase (I)

-20-



time slot is received by the anplifier when it is
di sabl ed and data in the second tinme slot is received
whygoosioa22anpl i fier when it is enabled. 52. | n aPCT/US2004/013882
conmuni cati on systemincluding an anplifier and an
i nsertion phase variation conpensation nopdule, a
signafeempenent sodandmeginary inpat,dat agtosiased afqﬁbﬁ qugdspiaglQ)

51gna|1 n%n%%){)?ﬁ%}f Qﬁ!iyba#sgh ﬁlqﬂg g %]E@%&Wh%qﬁh’? Nc19d gRaktion

phas@ Qﬁﬁatlﬁrﬂ@mba&samrmvmddn@ <artpatq3a i sigaal mmpmnbhavmg a
anpllfler mh

phasHSatir Hur e (BABFrRaFe T e foldsnBdanppo (SThoo x Re) +

(Codgppﬁhﬁlcatlon control signal, the disabling of the
anplifier causing a phase offset to be introduced into
the comuni cation signal; (c) providing an estimte

c gﬂp 2(:'] X as %tl? aosf%falfnoélé ‘Qﬁ J]I? Bid o 9. ﬁ%@lon\é%héltlh%des

ule as” a on o e anplitication
first &6d Eédahdsﬂlgﬁaadlots saparatdd by I’a@uamé @ermd,rarphalsleaszta phaof gheps

(a) - (gg%&igﬁégﬁn ng%@ﬁg}ga@gustl GPH % tgg?e Tk fime slot
is rece%;e I\@ %QQQM%%M/&&&,QQ 013882 53 The met hod

m 52 wherein the provided estimte includes a
Sin function and a Cos function of a phase offset, x.

5 cl . .
glll a{’llela eégﬂ%g %lg%rﬁ Iéllgl vﬁl%o%\é/{}?{lh gc@n{rﬁa ?gfg?ﬁsgsiﬁalﬁhéﬁﬂes
first 358 Qéaoﬂ(fﬂin:wdsﬂdits gepagitédby b rguahhﬁa“n(d juchgihghdata in the first
onen an an | na
TN
time %f(;t'lgr?égeﬂ%&’ n%%ﬁg a%[pﬁfﬂﬁr \}v‘lltg}l ittibenhpie@rti on phase

variati-on conpensation nodul e outputs an-l signa
conponent havi ng a phase that is adjusted in

a nce with th foII t
C@S ? )a (3{)1311%11111 101‘1-ﬁ¥8 er% %I%)llé&‘lﬁ% &ﬁ%@ﬁ%g@%\l\;@e aﬁ nﬁee)rtlon
phask Rribfies édn@ﬁbr@&@ﬁ)ﬁ édulaf 4 slethabsfpeasidracingriale Ieffecttas)f a
a real input, associated with a d| |taI1r1$;W%Bnthe

phasmo)ffseg;@mm@mtyn@ﬁrodawa 4Rt fepmmRication, sieny
amplaﬁgro %'cﬁtsgglew, ttl'?e fhe%!@&i E(ﬁhﬁﬁ@m@g@

(a) providing an amplification control signal to the amplifier when it is
enabled,;

(b) disa bling the amplifier in response to the amplification control signal,
the disabling of the amplifier causing a phase offset to be introduced into the
communication signal;

(c) providing an estimate of the phase offset to the insertion phase
variation compensation module as a function of the amplification control signal;
and

(d) the insertion phase variation compensation module adjusting the phase

of the communication signal based on the provided estimate.
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si gnal conponent and, based on the estinmate provided
by the LUT, the insertion phase variation

weomseszaz i on nmodul e outputs a Q signal conponBEIL/US2004/013882
having a phase that is adjusted in accordance with

|5 Selisermethed AAah 521 RReTE BphaarRY fod REtmatk idludes a
Sin KOWHAIGRATA €8s %ﬁlg:ry‘EﬂJn dfrhcﬂ)l&%%%ffsfaﬁ kSt and second tine

slots separ at ed a guard period, and at |east one of
steps (a) - (d) are inplenented during the guard

perjod, after data.n thefirst .ti slot,.is yecej .
T L
comperiaflondn¥ieleial af el T MRiteabocditedl itk a dipgtaldegphase (I)
irst and second tine slots, separated

. | ) by a guard
signpleqoreRPTAnS HDEIfa TRARLBAYn [ hg U Astociatadriha dpadrature (@
signﬁlec%ﬁﬂ%oqgenke %ngbﬁas%ﬁp)ln't b %E;tiﬁ’{ﬁ@@%fcfvidegl E9 2Rt edrAnd e §deBtion

I'n secon time slot Is receive y the anmplifier
phassherriattion sorlpeadatizah mo@@le outputs an I signal component having a
phase that is adjusted in accordance with the following function: (Cos(x) x Re) -

(Sinx) x Im).

55. The method of claim 53 wherein the insertion phase variation
compensation module has a real input, Re, associated with a digital in-phase (I)
signal component and an imaginary input, Im, associated with a quadrature (Q)
signal component and, based on the estimate provided by the LUT, the insertion
phase ﬁariation compensaﬁon module outputs a @ signal component having a
phase that is adjusted in accordance with the followinng function: (Sin(x) x Re) +

(Cos(x) x Im).

56. The method of claim 52 wherein the communication signal includes
first and second time slots separated by a guard period, and at least one of steps
(a) - (d) are implemented during the guard period after data in the first time slot

is received by the amplifier and is processed.

57. The method of claim 52 wherein the communication signal includes
first and second time slots separated by a guard period such that data in the first
time slot is received by the amplifier when it is enabled and data in the second

time slot is received by the amplifier when it is disabled.
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