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[ 0003] The present invention generally relates to

wi rel ess comruni cati on systens. Mre particularly,
the present invention relates to digital signal
processing (DSP) techniques used to conpensate for
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communication signals caused by turning an amplifier on or off is desired.

[0007] SUMMARY

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

- communication signal and outputs the amplified.



conmuni cation signal to the receiver. If the anplifier
is disabled, the anplifier passes the comunication
signal to the receiver without anplifying it. The
recei ver outputs an anal og conplex signal to the ADC
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ptﬁ.ﬁ?vanatmn compensation module as a function of the amplification control
~ signal. The provided estimate may include & Sin function and & Cos fanction of a -
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 @ signal component and, based on the estimate
provided by the LUT, the insertion phase variation compensa tion module may
output an I signal component having a phase that is adjusted inx accordance with

the function (Cos(x) x Re) - (Sin(x) x Im) and & Q signal component having a
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out put an | signal conponent having a phase that is
adj usted in accordance with the function (Cos(x) x
Re) - (Sin(x) x In and a Q signal conponent having a
-2 phase that is adjusted in accordance with the
function (Sin(x) x Re) + (Cos(x) x Im. [0012] The
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response to the amplification control signal, wherein the communication signal is

amplified by the amplifier when the amplifier is enabled, and the communication
. signal is not amplified by the amplifier when the amplifier is disabled;
{¢)  a processor which generates the amplification control signal; and

(d}  alook up table (LUT) in communication with the processor and the

1insertion phase variation compensation module, wherein the LUT receives the
amplification control signal from the processor and provides an estimate of the
phase offset to the insertion phase variation compensation module as a function

of the amplification control signal, the provided eetima_te includee a Sin function
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i nsertion phase variation conpensation nodul e, wherein
the LUT receives the anplification control signa
fromthe processor and provides an estinate of the
phase offset to the insertion phase variation
conpensati on nodule as a function of the
anplification control signal, the provided estimte
includes a Sin function -3 and a Cos function of the
phase offset,, x, the insertion phase variation
conpensati on nodul e has a real, Re, input associated
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conpensati on nodul e has a real input, Re, associated
wth a digital in-phase (1) signal conponent and an

i magi nary input, Im associated with a quadrature (Q
si gnal conponent and, based on the estinmate provided
by the LUT, the insertion phase variation
conpensati on nodul e outputs a Q signal conponent
having a phase that is adjusted in accordance with
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[0012d] In accordance with a fourth aspect of the present invention,
there is provided a wireless transmit/receive unit (WTRU) comprising:
{a) an amplifier which receives a communication signal, the amplifier

' being controlled by an amplification control signal;

{b) an insertion phase variation compensation module which
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(Sin(x) x I'm. [0012d] In accordance with a fourth
aspect of the present invention, there is provided a
wireless transmt/receive unit (WRU) conprising: (a)
an anplifier which receives a conmmunication signal

the anplifier being controlled by an anplification
control signal; (b) an insertion phase variation
conpensati on nmodul e which -3b counteracts the ef fects
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IM. [0012e] In accordance with a fifth aspect of the
present invention, there is provided an integrated
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(a}  an amplifier which receives a communication sigrial, the amplifier .
‘being controlled by an amplification control signal;

(b) an insertion phase variation compensation module which

counteracts the effects of a phase offset intermittently introduced into the

couimunication signal when the amplifier is either enabied or disabled in
- response to the amplification control signal, wherein the communication signal is
amplified by the amplifier when the amplifier is enabled, and the commumication
signal is not amplified by the amplifier when the amplifier is disabled;
(¢}  aprocessor which generates the ampliﬁcﬁtion control signal; and
(d) alookup table (LUT) in communication witfx the processor and the
insertion phase variation compensation module, wherein the LUT receives the

amplification control signal from the processor and provides an estimate of the
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(b) an insertion phase variation conpensati on nodul e
which counteracts the effects of a phase offset
intermttently introduced into the contmunication
signal when the anplifier is either enabled or

di sabled in response to the anplification control
signal, wherein the comunication signal is anplified
by the anplifier when the anplifier is enabled, and
the conmmuni cation signal is not anplified by the
anphase piset igttbeinstrbion phadefvaratijrscodipsudation mofiele aa a function

r . Is q : fi i .
gi %ﬁ%ﬂ%ﬁ?ﬁ@ﬁ%ﬂgggﬁ%%ﬁﬁ%é @Bﬁéﬁ)‘%‘ ﬁ)@@%ﬁﬁe&mﬁmﬂm
confuni €t fusetion ohthhiwhpreooeebox, thedinserbion| phase tvagiation
PhRagReddtibRin.@ile AN BAS alel ARuiREL: Red WIE %%%ﬁt&l Hﬁ{ﬁ'rr#eél— @

receiyes the anplification control signal Trom

pridel cogpronsnt apd ey igesinary, 1oy dnpid pesogiptet fith 2 qradmiurad(Q)
of digitl cdatpoh &t abMARELI ANLPBAREtY Bfovileld BREHINPE BRShsGHon
nmodul e as . a function of the anplification control .
siR)RSG varigian empRergaideneRpdyle prtpRisam foEnal cappporp R iR 2
arptase thasisfadfnetcdenatbrdanbewith Basllefin S Rinctidn: (C6:Ex) x Re) -
[ gée&tjl gn)phase variati on conpensation-nodul e has a
redf Re™1i nput associated with a -digital in-phase (1)
si gnal conponent and-an inmaginary, Im input
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insertion phase variation compensation module, wherein the LUT receives the
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amplification control signal from the processor and provides an estimate of the
phase offset to the insertion phase variation compensation module as a function
of the amplification control signal, the insertion phase variation compensation
module has a real input, Re, associated with a digitel 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 phase

that is adjusted in accordance with the following function: (Sin(x) x Re) + (Cos(x)
x Im).’ '
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signal is not anplified by the anplifier when the
anplifier is disabled; (c) a processor which generates
the anplification control signal; and (d) a | ook up
table (LUT) in conmunication with the processor and
the insertion phase variation conpensati on nodul e,
wherein the LUT receives the anplification contro
signal fromthe processor and provides an estimte of
the phase offset to the insertion phase variation
conpensati on nDduIe as a function of the

arrf(#d' ?i ation. cont nal , e insertion phase
vaFi4e8bn colihaffox E’tnﬁ?] wi "i‘iiﬁ?‘ém aspact fatheimipignt irRention,

| at
2ot g il S gt 0o

a qugmpatpbas@ Yaghtien gpmapensatompooduie, mecthobas e@hrmdsraéth% the
insertion

Vot i & ot s oadiosdiaon erupihation signl

COWﬁémﬁletarxﬂﬂbe‘ﬂ eaame@&ﬁe el doth gﬁgin sted in
accordance with the follow ng fun (Sin(x) x Re)

+ (Cosi®) Providipg &naalppﬁeﬁfwg]conﬁmlatge@lrtd tircrnpiifien when the

sexaplifieras@iesle®f the present invention, there is
provid&@-in connUnlcatlon systen1|nclud|ng an
anpl i f§ ebling e umplifis ingHeaRomsY bt fhe splification control
e cnmmh,sthé emm@ elitthe amplified dAQGing b pE LB RS bé R¥rokiR&d into
‘ % CSm of hase of f set |ntern1ttently i ntroduced

8 G LB signal  when the anplifier is

enabl dd, t hﬁ?ﬂﬁﬁé’l anl estipte & the phisd) oﬂiééiﬂﬁbl #hle A8seMion phase
)i fier V\,hen t he

t
i Bt Al N B e
@@éonse to the anpllflcatlon contr ol S|gnal t he

enabl iggg Ofp,t 1H§er35§£ ghlsle%ra on F%anﬁbo?f}go&e JEzstmg tl%l

intro uced I nt
pPBYseHL Hip capmutniagion eigohl ltalsed phths pravided eﬁtxmmet Wherein the

I n t
T TNV
(%) theri@sertisr phpenvasintive empeatdtin malubehsatimweal, Re, input
n% & Cat on_.

obifted IS tighd) masg bﬁ%%n B#a?gi&%en zmalg%nﬁéy Im,

- sjghal based on the provide rern
. input associated with a quadrature (Q) sz.gnal component and, based on the

| provided estimate, 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).

[0012h] In accordance with an eighth aspect of the present invention,
there is provided in a communication system including an amplifier and an
" insertion phase variation compensation module, a method of counteracting the
effects of a phase offset intermittently introduced into a communication si gnal

when the amplifier is enabled, the method comprising:
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provided estimate includes a Sin function and a Cos
function of the.phase offset, x, the insertion phase
vari ation conpensation nodule has a real, Re, input.
associated with a digital in-phase (I) signa

conmponent and an imaginary, Im input associated wth
a quadrature (Q signal conponent and, based on the
provi ded estinmate, the insertion phase vari ation
conpensgblon si gnal conmponent

ul e out put
having & phdse that" ?@plgtgﬁa?}g’? @’ﬂ‘tﬁohmﬁ‘é%é‘f@’ﬁﬁé@hﬁﬁ‘ﬁh%%e
f ol $19thwg15f¢1miﬂedon ( Cos( x) x Re) - (Sin(x) x Im.
0012h n h_ an ht ect of the
|[or esen1 bl})nvg%t?b?{)gatﬂ t€’1;inenﬂJ °f &8 5?383?%‘29 &’g 3énphﬁ°ah°n control
corfgn# che enahling efitbemmplifiardhndneanpleasp bitfet 6 beARto@ibed into

| NSQE LdrBRARS, YdHal-at | on conpensation nodul e, a
nmet hod of count ésrgg{?tl ng the effects of a phase offset

i nt er m €t enProyiding b enitrette iofithe phase wifeatitc dbé tnseftiogr;aiase
Whetrihtieh @iRkhdati8h modul® 'ﬂQQ kGftion &%hggﬁlplﬁtgcra%gxqpo §1 hal;

-3e éa) provi ding an anplification con
t h&™ mplifier when the anplifier is disabled; (b)

enabl i d) t hbe awsettidnl PHasd @ar‘ia&%ﬂ%ﬂﬁiﬁeﬂsﬁh rPﬁmdule fad{Uﬁtmg the

i fi t|on control Si € ena
2 Bbdst b e et A i sigriat Do 6 Rsorided astide cibraimtis
t hBrowﬂtireatmmié innmass @sad fundtfoh aRA a\oog SRS %m& Gmat,
| ONn

r&;n Ele i nsertion phase varia

. conpens i on vgng o, PERTS M Brdels dag foreal inpsti Be
co¥seciitedvigh ald;gatafhndpﬁaé% “f ﬁgﬂﬂﬁsﬁﬁédeﬁ.ﬂama\éﬁfa'rﬁldpﬁﬂ
c us ase o0

o asade el WY AR { il cpPaieae antsbrndre, the
whapased qshélatfpﬁ@\mmﬂomﬂiasﬂ?dr&tioﬁe?mﬂﬁfsaﬂoﬁh%tﬁé‘&ﬁbﬁt@ 7]
a [ e offse

g OB saa R PRReLUAD G TiEh n Agiapleon ishae
r delloviingignctiqrs (Sintxy s Fe) al@utMx<tTa di gital in-phase
(1) signal conponent and an imaginary input, In,
associ ated with a quadrature (Q signal conponent and,

bé@@dl]on t hdn goradantedwithitd MR, ashhre dmger rb&at RhASEon,
iation ¢ ensati on nodul e outputs a nal
%hseﬂ OVKledi R @wggléatgq{hﬁys,t%n a@ql@@ﬂg@mamp ifier and an

aﬁ%@ﬁ%%ﬁsé%a‘rﬁh&ﬁ Bompensation module, a method of counteracting the
effects of a phase offset intermittently introduced into a communication signal
when the amplifier is enabled, the method compnsmg
(a) prowdmg an amplification control 31gnal to the amphﬁer when the
amphﬁer is enabled;

(b)  disabling 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;

(d)  theinsertion phase variation compensation module adjusting the

7 ?I}ase of the communication signal based on the provided estimate, wherein the
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followi ng function: (Sin(x) x Re) + (Cos(x) x Im.
[0012i] In accordance with a ninth aspect of the
present invention, there is provided in a

conmuni cati on systemincluding an anplifier and an

I nsertion phase variation conpensation nodule, a

nmet hod of counteracting the effects of a phase offset
intermttently introduced into a conmunication signa
when the anplifier is enabled, the method conprising:

( rovidesastimage imaludend Finifenction And o Fos hctiingfalphtse offhe, x,
angbi ﬁé&ﬁoﬂ“}ﬁ@sé b&nat?dﬁpkd eﬁgaticﬁl ﬁﬂ@%ﬂtqﬁj £ Bba1, Re, input

di sabl |€cg the anplifier res onse
arfiFPeciat Wftbr%“dif@.wrlmpha@ @rrigna pmqmpsfam aryinegeingyy, I,

ar{ﬁblhtf 4s86ciR8SHN0a %umﬁﬁﬁe Qég sighall &nﬂ)@nérﬁtefn‘ad weed dnnéhg

the ¢ nlcatlon Sll% (c) providing an estimate of

t FEOP tigyate thedrgeriine Phaesinription prmpsasatiparmedulegntputs
c @me;mu Ic&lﬂpdﬂéﬁﬁh@qﬁgsa phiddnsbd BRdffstdaNg aREPHAdck GAl BB

rol n ) nsertlon phase vari ation
‘ﬂ'{? ft?‘l“gth f’g JH}F (ehy< I phase of the

comTunl cation signal based on the provided estinate,

n the e I
FERIEhGn" anip 2 Gs R R SRRl BE A pResniRention,
i thesd isi pmvﬂhdzsm avammagnicationosysens alcltm!mgmd ahmhﬁas agl an
real, associ ated w a di ase .
(1opertipg AISeC aHﬁB?fb?ﬂm%ﬁ’?aatéﬂ’i”P PP ﬁhf co fﬁ%ﬁ% ing the
asFasd St £ bir@ iQARIRAM Rito@hcedl 18108l cIRABATI gl
based on the provided estinmate the insertion phase
vehemticamplidiepsresabliedthengtiiod covppiging: an | si gnal

t-h hat dj ust ed in. |
ocbr dahcePadE TR RRRbR togbPL At cbifier yhen e
- atoplifiéxds eXabled;. [OOlZJ ] In accordance with a tenth

aspect, of the pre ention e[.e 5
a comfbhi cét\s?lblﬁ‘ t%ﬁ?lf lﬁaﬁasr‘\pg‘man't‘](’a{hﬁ é‘?‘f’ﬁﬁ&\ﬁog%gnﬂr
| Bigasl tiendighdisg ofthe laﬁ:tphﬁar @osipg A phbseariseind be itraduced into
mﬁ%hod of .c unter a?tl ng the effects of a phase offset

%@W‘f’é‘ﬁ? 19 8 oduced i nto a communi cation signal
when tQe ag&lﬁ&hgsn ol Gfle phdlg o@igwdchsﬁggaml' fihse

(a) providing an” anp cation contro
arvpppﬁlpxmonwmgﬂatmngmdule as a function of the amplzﬁcatmn control signal;

and

(d)  the insertion phase variation compensation module adjusting the
phase of the communication signal based on the provided estimate, wherein the
provided estimate includes a Sin function and a-Cos function ofa phase offset, x,
the insertion phase variation compensation module has a real inpuf:, Re,
associated with a digital in-phase (I) signal component and an imaginary input,
Im, associated with a quadratﬁre (Q) signal component and, based on the
provided estimate, the insertion phase variation compensation module outputs a
Q signal component having a phase that is adjusted in accordance with the
following function: (Sin(x} x Re} + (Cos(x) x Im).
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anplifier is enabled; (b) disabling the anplifier in
response to the anplification control signal, the

di sabling of the anplifier causing a phase offset to
be introduced into the comunication signal; (c)
providing an estimate of the phase offset to the

i nsertion phase variation conpensation nodule as a
function of the anplification control signal; and (d)
the insertion phase variation conpensati on nodul e
adjusting the phase of the comunication signal based
on the provided estimte, wherein the provided
estimate includes a Sin function and a Cos function of

' ase of 58k riation
éb i1ensatl on rrmgj?SC as a ream%ﬁgd@ associ at ed
[Qﬂlﬂ a digherafetaileimaleesténdingoffhainvenimonesnbe hadfram the

g ALl tre o RRERE Sty Brdoftiltm st B

unﬁ%skméam«mmnwpmmwathemaﬁmq&ummﬁnﬁuwﬁﬁyvﬂﬂeﬂﬂﬂuIe

50 o oPime Ll Mk AT A et g e e oo
JD@QMWwDQhaEeFEﬁahbn@ﬁhﬁtﬁ@aﬁoan@hﬂetﬁﬁgcéﬁB&kﬁiuﬁﬂRbﬁﬁéeoﬂ%et

] DRAW NGS, 014 re detalled
m%%&&%?é%o\éﬁgﬁdﬂ e a copmyn 15’@9 Y LR IIpg pnios off an
aihplhﬁmnmagooddmmewﬁmuhepeéseﬂtﬁweﬁ@ﬁed exanpl e, given by

' of 0 be understood |n conJun on

L A e Bt A S AR

guasd pedibdwkic oe@irabaiVees thOtHHsNIGE! | ON syst em i ncl udi ng

w@gq i ns t|on phase vari ation conpensatlon nndule t hat-
c

els phacexsmplay configwraty ‘EﬁQﬂﬁﬁPy

- vmﬁnmmmﬁbﬁmouﬁﬁosmﬁuby turning on or off an

[0 [ifi in acc rdance with the present invention;
%16] igired 1a flow ghart of %Rma?ﬁsé%éﬂ%‘nﬁﬁiw@dm@ﬁﬁd%

cobnighit ﬁh@VéﬂHMsaonHJélEhdpﬁﬂ%é%duﬂﬁydﬁfhﬁﬂifUﬁf%rgﬁﬁ&ﬂ?Qﬁhﬂ'@P

time slots; [0017] gure is an_exenplary

| coppmicationsicgal by disaling the ﬁmRhﬁebﬂ%E’Gm‘Whrl at i on

conmpensat i on nndule of Figure 1;
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[0018] Figure 4 is a flow chart of a process including
steps inplenented to counteract the effects of a
phase offset intermttently introduced into a

conmuni cation signal by disabling the anplifier of
Figure 1; -3h [0019] Figure 5is a flow chart of a
process including steps inplenmented to counteract the

effects_of a_phase offset intermttently introduced
'[0(?1#50 a Tigpratiss atew shartofgmapcesingloding sfgps ivaplamwsniedite r

cowiterrcfUhe dffectsVBP Q] phisdUsBief intRrithdnddy GhBlbliudla fito a

rocess, i ncludi ng steps i npl.emented to_ counteract the
°°15F’f“§‘¥i"§‘ » fisgal iy enab rg therampltfier af Figerely i ntroduced

[0020} 0 & FRwee i £Adw Mﬂ%%&h&ﬁ@ tops Hfﬁementedto
l'ifier of Figure 1 during_ ,a guar peri od
corfiibesch the et roh & Bhase ATEN METBaR Yy GeiEdusedo i fg
co:ﬁﬁlﬁﬁﬁzahﬂipls bf dishBling MLRPIEr Ir8efbd QCheitY aZuard

phase _of f set |ntermttently I ntroducéd into a
perdodi#Bdi cation si gnal by enabl i ng the anplifier of

mom%?:?zlepﬁﬁg%” OF THE PREFERBED ENBODl Nﬁeﬁ%%] The
BTt £ ADerte | ra FhS9S ESelo ERRIERE HyOLuNA e =

conSBREIRA SO Hinal B e aﬁbfahﬁﬂﬁefemgﬁ&dy%ﬂﬁ%u

RE or I F communi cation signal, data stream,
Perb’ﬁ“turnl ng on or off an arrpllfler [0024] Preferably,
the met hod and system di scl osed herein is i ncor por at ed
nto_a w.reless transmit/receive unit

[oog;gr e DFTALER WMEDMTBE{PRE@EEE E @HHYIENES
{ooza;er emaﬁa%tt invaR{bn Frotiddl 4 ABthok ! cels out

subscr, unit, pager, or any ot er type o evi ce

the phasedie remeda%qeﬂgnbpnnsﬂmmmhmmae N Y
strdagdt ﬁﬁnﬂF LI ol vention may be incorporated

|a§it}o&%n I n e)gratoe C|rhcﬁ??t (1C) or be configured in a

100241 c i Rrefesah) Fu@mgewdamuedmloaeﬂtmmma
in toPWRORE irdnsthidiccelve AR (WISHH chifzl g‘WTR’EI :ﬂf:’tgu {ﬁﬂ' €

to conmuni catil on syst errB usl ng I VI SI On

s n‘{t‘hylg}:ed toiamsexiquipshent, mobileispitionalixed or ndkilespbs chbequmhcy

pag : Cé[{%: ﬁ@&%&? élgggpgaipaﬁlg qgop@l-ﬁﬁ@ 8% el PLEiRBRGRE
he features of the present invention may be incorporated into an integrated

circuit (IC) or be configured in a circuit comprising a multxtude of interconnecting
- components.

[0025] The present invention is applicable to commumnication systems using
timne 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)

4.




di vi si on synchronous CDVA ( TDSCDWVR),, orthogonal
frequency division nultiplexing (OFDM or the |ike.
[0026] Figure | is a block diagram of a conrmunicati on
system 100 operating in accordance with the present

i nvention. Conmuni cation system 100 i ncludes an
anplifier (e.g., LNA) 105, a receiver 110, an anal og
to digital converter (ADC) -4 115, an insertion phase

115) \mn iindelrtion. ﬁEﬁE@@@Sﬁhbﬁ’ &M&&n&%%dﬁ@lﬁt? AL Moddm.- 1t25 :
e m e. i ncorporate
ﬁgg{: 3{’ %ge ﬁ@&i? ’éﬂwrpfg%%@t? rew?v&ﬁ adg-

Furwm Qe GRSEPEGS phase Rraﬁﬁﬂblix &)I&.%@ﬁdmibnbﬂoddlﬁ 320 ByHeed

[ ntot%d: ng %25 Qgh nodem 125 j nci udes a processor
R Py pifcincludes g procesgor; 10
thﬂDGaIbﬁﬁtesTllit&v muéarﬁo%ﬁls ihfaPiovidfe ADIPI X Thamtbd&n 125

nal onent s 5, 140, fromthe insertion phase
m"%‘é i AP, %p@ @W%?RIF 489,140, from thy igsertige bawsy

varid 8ion mﬁpafabﬁtuﬁﬂl 6:1@‘6}_1th i1oc alha ORiL ?ﬁ%éé&bozs It1go labuéb%%s ta.ﬁ
111 e anp catl on contro S| gna
amp_ilﬂf“%r’? ﬁ%ﬁg% 45p the amp 11%@ 16k ﬂ&rﬁﬁmeﬁ?ahfeson%
s1gnajm45 éitEér ehQEleBBV dlsam@asm%tanq{hﬁaeﬁosg I'I];tlegﬁaillsllgfsetr 408 nfdly
e anplifier

aln m
mﬂS}n%;ﬁf RS SR FEACR SomalHAlY E4in FE RN e agmplifier 105 may
repréSitta@hhixbf RplifiersSaith A¢Rllichiteatiddny the 951&15 ahlpﬁﬁ&rﬁﬁh

li f 105 bl ed,
wnt?‘f}#%wy\g% w‘%ﬁ? the amnplifier 05 i d2sahissh Ceont iiuaﬂe%?fan%n RE50
| and/aﬁﬂsaﬁmhhmuﬂ&h SpRAliT6D ﬁissmrwﬁﬁ%hﬂ@f 165 wﬁﬁmitrb d.

]1%63 rrpllfler ,:L05|s enab ., turned
amphifigd. ¢ thet pEwliEiey 105 i enmbledayiiien t@rned on), th
comr@@fation %igﬁal Theissamplifdacabi-aih AN trhelam ﬁlm wn'irdls

a{ ut fromthe processor 10toa 00k tabl e
- signg)} {4 s wlio outp fvm e procamson A3 e pdadk B teblaHET) 155,
whichi @ied thd éﬁlphﬁcdﬁdi’zvdoﬁﬁ‘oi Qéndl NS ol ROvIABIRE m.éé?ﬁdr?ﬁl&&g

ensati on nodule 120 with an estimate of the ﬁ ase

a“ﬂtﬁ?fg"é’m%ﬁ%m@#? AeRiwatban; egtignats of thamphave ofsqtdhat is

| intro Pintd 86 cobffritatfeRGhintal B0 t he anplifier 105 is
moz,ﬁna%{ ed or disabled, an assocjiated phase offset,

iach e the smplifigh1 0575 phrbled ¥ dgakled anmssodiated phase
offse€, Qmﬁhé‘é%témnswy 8k m%ﬁﬂucediﬂﬁo Blb%%ﬁ:ﬁéﬁﬁéiod sigznal 150.

nsi der apl e. _For_ exanple, the phase of th

The g S@E&S.ce?ﬁld%rﬁehaﬁoawmﬂsﬁ thephgee ofithg cemgwmca@amt
mgnérmﬂ May(dhaBge by £5ighBicartdarfAineli & Orot83 K3°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 thiat 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 oth.e? time-slotted communication
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An estimate of the phase offset (x) as a function of
the state (i.e., turned on or turned off) of
anplifier 105 nmay be determ ned by accessing the LUT
155, a predefined polynom al, or any other nethod

that can map the status of the anplifier, i.e.,
enabl ed or disabled, to a phase offset esti mat e.

!!002§1 Ei gure 2 |H&H%tirat es ap gxa %,J%O @ged

vianthie timeosiots210 Iaﬁa mn'fhm thé emys'ohﬁé ﬂlaglﬂe aﬁgﬁﬁeﬂ'ﬂ]%y
ex ar 1 ONn SI e.use er

B S0 e bt S tine Hht 1at8 8 Fas o lor A10, HSbor

wﬁamcaﬁasﬁam 150, & Aeying ltHEgﬁhﬂi fxﬁibmmﬂhﬁ Phiddbffset

ste ILn this exagpl e, aipnthe c ni.cation,
resé”&i%ﬁ% H’Frﬂ‘n%t“a Hﬁe“-ap insegion
ph&b&ariﬁﬁbﬁ cothPéns@tiby nioblﬂﬁa a Peridd 2058¥ch

thal PaS DR S or Th S B0 Bge%te?f?mﬂ angﬂtheeg%%sla i

thei dutd wede@dtih ehg umsdslﬁﬁzw hatOfcuANiftdp tRe gudd pétiod 205

tesultlng fromturning on or off the anplifier 105 is
“PUSfcel 1 ed by the |nsert| on phase variation

[oozmnpn‘fgﬁﬁélao@mdaﬂ Sxéhipl cbﬂﬁgﬁﬁﬁ@n @P 3l inRia pRake
that f.he p ofimgﬁ‘eor e cancel lation

 varialign gopaepic e chamapferigtige o the

I anide® gignalcobipohfifts bf ABigRhD &Hﬁo:ﬁfl:ﬁ@ADUﬁ5

b daglr erfﬂp0 Xpi.res ﬁfx Fl gure 3 shows an

as%&%‘hﬂa mnglt%ﬁna% 80 phkasoppisract thaeffects ofa

phas@offat mm‘nfmﬁ Safrbdiite AGHI £ comdRuiMthfitn Lighal 50 By the

f the d I
amglife S0, Hhie £ %ﬁéééﬁiaé’ it B Toetedibg e PRGNt sk e
perfdRadcbof RABREnIcARA HErh 100 H hAREAALA Ol o1 Onal

so.as to _counteract the effects of a phase

%’? f sA% shewn iniRigwa:$, fhe nivsertioncehasn verigtien wamarasationn
mo«ﬁzﬂ@fw indla@esiNull ?ﬁem%ﬁ@l 310, 9[15 %@5 and QH&ers 3@@&15@%@5

is notaffegted by the phase offset and

insegfion; phasg Fada nweeeﬁhﬁmm@éﬂedﬁﬂmﬁned (Re) Frignal
comgaﬁaaes@lan& %W@ﬁgﬁl%@m&mhb@ﬁb oLATSE

hase vari ation conpensatl on” nod 120 1 nc es

115 gog Fqtpler thephageof the gignal compuentaRe enitibndy 3o (G0,

asdé'&ﬁbed By REhdtR: P vari ati on conpensation nodul e 120
recelves a. real 5? | signal conponent 350 and an

TJ%?‘#&W(%*BW x(Crstrh ot iSfmPonent 360 fr om Eguatiecl
[0031] The outcome of the real output, Re , is described by Equation 2

below:

Re = (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:



115 and rotates the phase of the signal conponents Re
and jImby x degrees (eK) as described by Equation 1
below. (Re +jIm x en = (lire +Im z (Cos(x) +

j Sin(x)) Equation 1 [0031] The outcome of the real
output, R e, is described by Equation 2 below. AR e
= (Cos(x) x Re) + (j2 x Sin(x) X1Ini) = (Coa(x) X Re)
- (Sin(x) x ImM Equation 2 Note that if x is dose to

s zern, «+hep Cos(x) = 1.0 and Sin(x) = x, as scrib
R%)‘/I&Ec}%la’?flon 3 bel ow. -6 Re =Re-|mxx Equati ofiB24980%32]

t pu f .t-he i magi nar utput., .| .S descri bed
O o USRS 300 s e S BERRLE
below} Equation 4 Note that if x is close to zero, then
., Cos(x) = 1.0 and Sin(x) = x, as described by Equation
I nb=I(8in(tlx Re) RR(Chatxyx BR) X x Equation 5 [ 0033]EduMtson £S
eni ct.ed uati gn the real si.gpal conmponent_ 350
N°?‘-‘s ahifis %{@ 5P ﬁleég‘%%%éaf ¥ tand ﬁxsﬁ%ng?sm efl by
Eqtidtigor 8 Beld®d via the nultiplier 315 and the inmaginary

. Signal conponent 360 is multiplied by a Sin (x)
Inf dilmt+ Bex x370 al so specified by the LUT 155 \Eghatibs 5

[tiplier 310, ereby the oytput. of the nultiplier
1003¥ly Thug, s depiited; by Egtion Byis reabFiEpHecomoRen SaY i
muBligflied by taCos(:0 @eiRtion 380 shedifiEhyEHeLUPI55 0l the athifylier

ion 4, the real signal conmponent .350.is .
31{3%?‘15315 FPRagaRy %eng'f AeRBonrSiH 6P shmyliplied by iarin g0 fyneting
370.41Ho spebifivd By tHea,UTU5S vidl ﬁlﬁfm\;iei?_liaﬁﬁld, RRetdIBIhdAktYut of
th Si ﬂ]g,ahi cgﬁpne%t 36Q is nultiplied by a_Cos( xg&

SIRPIPHEhS ¥ht Sbigctepdeamntoq opputind themulitnliey; 35t hyethe

- addey BES. PFintherdiive, aplepioledl By Bquaditnd!thdfeal Ei@nﬂlﬂoidgﬁhérﬁ:r

- wer320 is.ad %d tg,th.e output_of the nultiplier 305 b )

350, ﬁemulin@gg 3 Bodin(x) function 370 specified by the LUT 155 via the
multiplier 305 and the imaginary signal component 360 is multiplied by a Cos(x)
function 380 also specified by the LUT 155 via the multiplier 320, whereby the
output of the multiplier 820 is added to the output of the multiplier 305 by the
adder 330. ‘
[0034] Inoneembodiment, only a single 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 amnplifier 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
phase of fsets caused by switching anplifier 105 on or
of f, whereby the insertion phase variation
conpensati on nodul e 120 may be di sabl ed, using

physi cal swi tching hardware, when the anplifier 105 is

t,c npensg]t;g’iri%% nodgflgﬁﬁézo 'S ﬁdl saglgeg, h%tﬂ%‘ﬁ%eg%gé?%aén
dl?‘*ﬁﬂ?ﬂv cafisipedhe pease to change fiom Xto zenonwhich nespagisates for the
Haageﬁget@g;,smﬁ,mﬁgr' taiu%ﬂiﬁ’&} are the sane and
pé% I .and Q signal c?]c:)t%pq entsqggg)gg%hrough t he

(09%r e r Altommapivrlbanstand of neing addiumebewishinpbarndwate e first
refibitk (4 | Bémory h@Eioh o r Mibtihd YRS SThED ahil J%ﬁd:eeg%% flhgle

I psertian phase varl ati on conpensati on

storpg, Fasy Cosali margbe wused towpeinelathe fiertiomiphese vatisden

ey 5l AR U, iy e

anplifier 105 of
°f£F?§Pﬁéd’thﬁSW- the i nserti on .phase. vari ation .
- [ogZePad : ,
U b et Al R gl MG
Insprfion; phasejyriations qommensation dnbdule (426 fegauh desingl phase
05 b _ ) : ¢ '
@ a%%ﬁi on‘z:\algﬂbswi t c%?%}g ha(?régmgr e, g%yi'%éi?&&?gﬁ%&é?&p%r
stopipg Sin(xlysfesopd|register day stopingsPinf0)ny thirkragisténdpr atuting
CofteRAY 50l r%hﬁf:erff&rstoﬂhg Cob@), Wit ﬁ,g]dj):dmd%igyé‘i?ﬁo
. cont[ol the i'nsertion phase Varla | O conpens | ON
thepraplifier 199 iy turnedrin, trhef dathiiorthe secbad amid Héurth begisters is
_ ' , . ff.fiet. or . of fset Xx).
*‘Pf‘ge%%g piss i 18R bo e thidhiol psl AT Gibbnddbion; |
modigl 180 Ikibhe amplifier 195 ds timedrafi, dire ddtase thafitstandrthird

| n si.red.phase .
rog BT S Spled ha i oo BBy $6S HoB B rapiagiom
comipgusaiige mpdpler 0. r egi ster for storing Sin(s), a second

‘0"%7?8?_?‘&;‘%‘9 18E o U Sri bt «fupiiing sfilp Soplomenipato
courdgrch)the \offeste ofian pbise offseinintermittintly ihtrotificedt fitto the
com ikl b 150 by lbelkfing iR sbaifinR 105, Thaniioeds a5
- be implerhented sm retnyotypp efs eonanrunidaition syetspendat step 406pdlke
ammpliflotid]. ofebfol SN 4% 38 goiBen fol S8, ubled omiferl 1B
configured toreceive arcommuirtieatios eighniab15Q.h a6 etepad iR the Bnabled
- amplifier 105 is disabled in response 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 medule 120 as a function of the
amplification control signal 145. In step 420, the insertion phase variation
compensation module 120 adjusts the phase of the communication signal 150
based on the provided estimate.
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conpensati on nodul e 120. [00371 Figure 4 is a
flowchart of a process 400 including steps inplenented
to counteract the effects of a phase offset
intermttently introduced into the conmunication
signal 150 by disabling the anplifier 105. The process
400 may be inplenented in any type of conmunication
system In step 405, the anplification control signa
[0038p | Bigprediii ol flowi chaftiof @ padtesb0@iidluding stepSnplemented to

canfi ed recei ye a ni cat.ion signal 50.
coitatacl PhE Spticls (ioE 0bGs gfiE prerienty Snfpdustogite he
compsinivasion t;igﬁmesmmaénadbff i li:agug@mﬁ?ﬂérrmti.t The :padcg&fl&no fdayz

causl!l n a ase Se (0] e.l erm en N e
bey R PHUEL By Sty B, corpiRisDR VPR o (B R chO% The
angdificatidreeo ﬂﬁﬁkﬁ@ﬂh&@ﬁp@éﬁ&@lm h&'sabmbﬁgﬂﬁaqumnﬁgurzo ed

I nsertion ase varil atlon_co 1 On ul e,. . a
to 3D b BNBRREGon S 1600 1t SR oL ¢ Sraded app lilige 10y s
ensﬁlecpméiral ﬂ:ggmg the aﬂpﬁﬁmdr?rbaﬁ&owﬂf 'hamm; BhusQURBIESHN20

e . St t.he S (0] t he, cQnmunl t] o
ottt b e e e B Permr B APl 190 Paeiep)
515Eiagl$ﬁm5t¢1 of tite f:h@mmd &t is @rovided GRS ﬁisﬁ%?mi pmlsufdu' figtion
~steps,.I t ount act .he e ects, o]
congpengation padile ?#5@# aitpp of the, amplifieatien; capigol Rignal 145.
In sfgyms Tiﬁh}aﬁ:bﬁﬁoﬁi ;@?8% vs]rﬂti&h)écoﬁ_fp%ﬁédtﬁﬁ f&d@d@m h(ﬁjhtﬁlrs the

e rocess e enen | an e
Phig OF i PR HPE AL 150 pased @i he grvidaesitmate. P
(Oogmpl ingﬁaB M?@maggéﬁﬁ@sf_ Gﬁéﬁlghﬁhﬁt' AYpieplbredted to
: Sa I TLLer conti gure [ecej ve .q,
cougy nfb&a‘?%% of GnBpases .Semg?trwt@f& wtﬁ@ua?éalm&he
: conﬁﬁﬁdlwil i fﬁicﬁfstiédliilse b%;miabii@gitﬂelmnﬁ;ﬂm 68 dieng QQuardper%]Qd. .

a 1 T1 | O cQon (0] I gha , S | a ase
The Pfogess 408 Y bR dmplemaaniedt waiﬁi&aﬁ% TR or Siher
time alvttedicoinuitatiod Bpdterhd Oa slep 665,8Rta Il firsfHime Kt Of Hf

i.,s provided to th? j nsertion phase

°°D{Pg?efi'i h@ﬁsi%%ﬁié%%trﬁ%ﬁw%hwe quebled; amplifigr. (k0§nand is

proéeaseda Bl stép 6RY, |88 aafiliticMliors bt sikhal 145 18 fb@RIed 0 the
g i nsertion_phase vari ation _conpensati on nodul e 120
ena, Gﬁm hd05 GN5og auard Pergd AR pecaiming alerjthg first ime

slotZa9eatpRE. LTAGIPH Y5, ARE efsbledBilifibd DRk didBiaedbrihs tke
flow chart of a process 600 including steps .
guay r&ﬁi&% &yrepgonsedp HaeampifiGaiign eqnixol eignal 145, thyg eansing

. aphaké 6fdet toHethtdt-hiRt B ly intFidueclia fftht BdrPmbRRation 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.




conmuni cation signal 150 by disabling the anplifier
105 during a guard period. The process 600 may be

i npl enented in a TDD, TDWVA, TDSCDMVA or ot her

ti me-slotted conmmunication system In step 605, data
inafirst time slot 210 of a conmunication signa
150 is received by an enabled anplifier 105 and is
processed. In step 610, the anplificatlon contro

toogiownat‘ighéév' isSadﬂUWdHaﬁﬁﬂg £ockd3G00 5 %:ﬁ{ﬂef&{en%éaﬁtot

rmn r eri OCCUffIn er e I rs

co L*ﬁﬁcgsfﬁs? © xﬁun%ege %?ﬁ : ?Sf Hatredueadeinto th

coxﬂﬁ?ﬁiﬂlcfdtﬁh 51@51 150 k¥ éiﬁbhﬁékﬂé%ﬁlﬂie& hes AUHRES RRkd ?%3@5
n response to the a iLcation control sigha

The prociea 0D ey he fha i TRUE, DR oF it dis glotied

conhiuin@dieR dsystdrs. west@pwoyna&ﬁt ixpra $ir@Nakmd Sfot 210 &t &P
620, .an, estimte of the phase offset is prOV|d ed

comgprunicationesignalr 0is: reseived 3 ¢ slisabled; azwlifiesn1Qhhasd is

pro\‘:@édeét IR BtpOTI06 BifAdrh M BRI ek! b&t&ﬁq A8l 24548 ?Pdv@&bdctfo the
In s eE%625,.the

ﬂ@ganpllflcatlon contro
disphled amplifies 198 dung P&P?B’ri’ef@g r?Bé ﬁgcalﬁmas aftsa
slo©g] 0 etyfivesd Uh s T15S tHLRL ] daSirh dﬁi‘ﬁé%s :L-féﬁaﬂha%rﬂfg thbe

connunlcatlon Si naI 150 base provi d

guagdmerigd @05 §1m§e todbe amplificatign spnta%&laﬁ’el 145@@@@1&2&5

a pRhsd JiReHR Btk ARitAR {ﬂ%’t:ed]iﬁg) the cdrRERIn{&fioR ighiP150.
di sabled anplifier 105 after the_quard period 205 and

In stepy2de 8a edimateof thembose offsghis provid mww period
205PEh8SHsefAbn bRsdeWArfAtioR wnaﬁeﬂs%wme&m@ﬂmas & R h JFt

the effects of a phase of f'set |ntern1ttent

the  amplyiration conird signal 145 imear b, the inseiian e mgriation
om%%?ﬁﬁ&gmh&ﬁe Py Ldjtlkﬁ I dutile tﬂ%ﬁﬂ {ﬁn&i@bé b%%'r&k% ofthe

rocess 700 may be in a

°°EHPH%‘Pa‘i1?%%Qld§9 é@ﬁed@eﬁlmrp@é?d @q#nwst éwtepr?’BQt@éam

sec&ﬂi fimleR1A 216 B%etcbﬂﬁlﬂcﬁﬁog&gn&fl is FAUETRIHGhb Babled
nal 150 is received I sabl ed anpllfler 105 and
ifierpt5caties dhe gwdspp@pd foand is@regepied i cati on contr oI

[ooéugnm b Hechdop phou s Evee RTRbACIRE wifir

during a guard period 205 occurrlng a

referenge to preferred em e'@. ltwnilbq wpdergisod buréh@ﬁe§§ﬂleddn the
art 3R vE460s Jiﬂé:géé 591 deail ndsh e ndH. {1:1 %%ixégts
S|gn

in response to t I catlon contro

deperting fFremdbe geopg Of)ﬂmseve@hpa described beveimabavet t ent | v
i ntroduced i'ntko the conmgni cation sisggnal 160. In step
720, an estimate of the phase offset is provided du
ring the guard period
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205 to the insertion phase variation conpensation
nmodul e 120 as a function of the anplification control
signal 145. In step 725, the insertion phase variation
conpensation nodul e 120 adjusts, during the guard
period 205, the phase of the comunication signal 150
based on the provided estimate. Instep 730, data in a
second time.slot 215 of the conmunication signal 150
Is received by the enabl ed cagpligfier 105 after the
QUWﬂtﬂeﬂiﬁgd?QS- and i s processed [0041] Wiile this
i nvention has been particularly shown and descri bed
with reference to preferred enbodinents, it will be
under sood skilled in the art that various
changes%~ in %Opirﬁﬂl%ﬁgatggtsgftf’?cﬁ’ﬂ?n%g:mde t herein
wi t houf?) dépamulifigr Whishrecimess apenaficdtha sihugRhd Afplitier
debdiig Bathol&d 5 NARRYE ﬁf]lpco%rA#l\llB What is clainmed is:
1. A c&)mmni cation System conprieitty: (a) an anplifier
whi ch fPdcefednsgriiemnmnbase atsrabiosi gnagensitin anpduld | Rhich
b alotigtefaRiy f1al b .t catian control . signal;

: SiRRsbY ABhAIP LA ?n%enm#ﬁ% %4?%% iffp dhe

(b).an lnaertlon phasé variatlon co R

Wit CHURE8HeR Stenet &hemdhefapudifier &f eitharhambledS §15 @isabled in
i mespongettt e 1ok th RPUEES sl . nouni cat.i on, .
sia_g%@h 4 etﬁtathﬁ)e amplifi e?i nggagr’%l glptfeieg%oﬁ%%mfﬁmn signal is
di’s o ed eaP@Qﬁ%fﬁ%‘b‘mttBe nplifipris epgbled aind thepomimmication
s signal is nvam;ﬂiﬁedwehmﬁgm ir GiMleh ' . 8 lified
by tht?c)an'pa[ ifier \M}g t he anpl i ??be%hfﬁg?ééﬁéa%ls%@%and
the cormuni CatTeR v %}bﬁ’?&?rﬁt%s the pmplifitation eontngl signel; and
anpl i fder albeinuy tableaDIT) fnl cBfmiuicdlisR R The é%% es8or and the
p{,@&@ﬁﬁ%a%h‘;ach generates.the anplification con rofi'
signal ; "an 1% ciraRspsetipo aeule, mbensin the LUT receives the
ctipfiration taptrohsighalifhen fieqRBGSHE ad Proviis ah Q5@hbic the

i at nsatiopn nmodul e, wherein the
P Rt e o R SR ol Frchsméasiog e dof i fomtion

recei ves the
ﬁﬁmﬂcﬁw forbrol sigml,dhe potidedéstindite (ddRdeP B8R function

Qinldsgtods0 i [ h varj ati on, conpensati on
rmdulgec‘igsﬁ%lb?%dn ?? ?fé% p%fg)?éof) i} ’aﬁ’pft'lﬁ‘ {QSEYLIo0n PRYT9; Yapation

SPgRepsatipmmosdile hpgia teab Re, imptitassotdted @ftha dRriballibpGhdeqn
anaPooBRondddBGE bR, 0f hase of f.set., x, the

hsertion phase uar I&’é&?%%,ﬁlng mpu% assocmteed Wli)iil a guadrature (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).

2. The communication system of claim 1 further comprising:
(e) a receiver which receives the communication signal from the amplifier

and outputs analog in-phase (I) and quadrature (Q) signal components; and
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conpensati on nodul e has a real, Re, input associated
wth a digital in-phase (1) signal conponent and an

i magi nary, Im input associated with a quadrature (Q
si gnal conponent and, based on the estinmate provided
by the LUT, the insertion phase variation

conpensati on nodul e outputs an | signal conponent
having a phase that is adjusted in accordance with

t he foldqw 2Lk Q0 x.Re) - . (Sin(x) x Im.
2. The e margﬁli(’% A S’/‘é‘{eg?n?‘(@r@cé VR rgceitss F‘rfe#alog Tand Q
coRfFPRSOmgonepEs frem pharetoiver anhionkentethe auaisg sigal components
Ccomorligitelatdnd ) Sk dbmpdRMist he anplifier and outputs
anal og i n-phase (lI) and quadrature (Q signal
conponents; and -11 (f) an analog to digital

converer (PRGmithintdtib@GRIAEEr ddi ANRLAY che AT phase
g@tio%%@or}]%nts fr&met he receiver and converts
anal 0g Qi QAR SEBMhTALHE Zeceives thegtigital I pnd Adsighad cgnpdnents
C Oﬁ’ﬂ‘@ﬁbﬂﬁﬁc aad oﬁfr?tﬁﬂﬂéfﬁd'i gad Q%Ehnmt ShiiFh&its ‘ﬁh@in?!d?ﬁ’erent
. nsertion phase variation conpensation

o e e er RS e e BeRaF T R gorpaionira aceompetrration
f rRterHartheGompdisimgt puts altered | and Q si gnal

conmpongmt s ' i.fferen ase characteristics

t han tﬁz d?_gﬁ tﬁglﬁgvlhgcal\lnracea eé%’?ﬁp%%é‘?ﬁé‘flgﬂﬁég%mﬁné&ﬁsi Ha
s y8tdem inelrding r prwapor whith get@htes tRDGRPTIMALEH IreRELURS.,
the altered I and Q signal conponents, the nodem

including a processor which generates the
anpl i i cat T coramupishtion greiem of. oldine Scabmmeni GRS ipbessor

syslt:ﬂﬁte@hﬁh:ﬁkﬁb@wwygqﬂ@tg%}%ﬁ% cessor cal cul ates
e ADC.

how much power is input to 5. The
comuni cation system of claim2 wherein the insertion

phases. varTiatch@mh s QABER SRkl Jﬁ%{# CEhYEs Lhbe
dksgliiétal | and Q con{ronen%% rgfé)mt%e%h%%eetgﬁbnsgﬁfoé’r@ase
t he " pITRSEmRITSRIE epdwe reseivestthe Higitel Iyind 4 colnpanent&from the
céRpemdalisrsabe phash URGhbteAss of B8 aARN | LhEBlbAR.SOM 1Ol
Skl 'of(éh A @ﬁ_mrani cat i o%. s;/)st em Co%éﬁlcg%ﬁa&p?%e)nt%%sa
anpl i 11 er SHrcrieneepdel sisadmuni cati on signal, the
anplifier being controlled by an anplification

contr 9-' S Ixﬂ\g:glzarlllni1.11.~uication system comprising:

(@)  an amplifier which receives a communication signal, the amplifier
_being controlied by an amplification control signal;

(b) an insertion phase variation compensation module which
counteracts the effects of a phase offset intermittently introduced into the
communication signal when the amplifier is either enabled or disabled in
response to the amplification control signal, wherein the communication signal is
amplified by the amplifier when the amplifier is enabled, and the communication

signal is not amplified by the amplifier when the amplifier is disabled:

(c)  aprocessor which generates the amplification control signal; and
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(b) an insertion phase variation conpensati on nodul e
which counteracts the effects of a phase offset
intermttently introduced into the contmunication
signal when the anplifier is either enabled or

di sabled in response to the anplification contro
signal, wherein the comunication signal is anplified
by the anmplifier when the .anplifier is enabled, and

gprs | ICfO Ing?] N :Nfgl g’hk tgﬁ tabﬂé%ﬁﬁ Cfémplglglaf % iwgi{ljtetgtt @%ceﬁsor and the
pr oREE4SY Phise vdriagion e}vrap@satxdrremadipib i Whepeini ltlmenLU‘D Rédefes the
SI gﬁﬁikﬁcﬁﬁﬂ cont;ca s‘gg)tlh o | Oéﬂér%gesgor an psﬂrgd-reg an §‘%t?tfl?t8r?f the

tion with sSSor an
phé’ %SE\P Fitde thsAnserigsaiase vaointivn dompensatiereoduld dxe: ubMion

r e Oﬁﬂh\é eﬁ:tphh&hoﬂ E@iti-oi élﬁ@él' WherERhE géo ' ?Es%im L fl)nnfudes a Sin

(f g ﬁptll;-]g\” des an esti nat

m’f %n il |°5H‘%¥U§%°%ﬁ,|mtheomedmmdmsammhon
erGmilIEneﬁoalﬁdanétha@ﬁ Afingudy L ONGERN5LE Ok

Si &gﬁh co r\[/l\l;;]oe e\{ n the g?ov?%e?%gﬁoﬁgﬁeg%ﬁhﬁh%‘gggﬁ E%ase D
fUNCET ON and" 5 "G5S PARBRIIAPES I hesqsiakeiidh ¢ geadratare (Q)
th%gmﬂdstanmqnent thameed/@fﬂhabst&ﬁate%m%? hAUTRAM S e 2R

socigted with gi.tal 1n-phase
%h%é‘é ."%‘@n%fb Ssﬁ uls QuERR ﬁlafrlml pyaponephhaving a

si?h?é? Hhebis amltstedan geraniiantd with (K foll&HigH BincHTINIAGN & Re) +
andosBskL). on the estimate provided by the LUT, the
insertion phase variation conpensation nodul e outputs
a Q signal conponent having a phase that is adjusted

|n accpr dapgge Lon, (Sin(x) x
Re) g@%‘i)"“‘%ﬁﬁ? P8 Bied 1Rt i cgtion
cl® ipelpdos, E‘anattdlf@@dﬁmmquatsepmatedbg aguaidietisdlesd the
f iad lf'ﬁtﬂ) AP G1
guﬁﬁf{& Y r| g angg%htgg arrp| ﬁg;é catl 1%85§¥mﬁth§%?fgwepgd
fired timeslptis aeceined by ghe sreplifismmdp ér procbssed.

after data |n the first tinme slot is received by the
arrplif' ,@}nd i s processed. 8. The communi cation

syste SRR ten system of deimliwhersin tha comsingnightion
i mgha.ldmsludels Fisst aad dec‘&ﬁ&ﬁﬁﬂ sldtBepakfbd b E@z{rﬁi’g cF)éaa the

BRSS! il i idor GiraPled durinathosved peindattondatad the

fﬁillSStlnmSluE lﬁieéﬁlvddS)yFtESSin)Sﬁﬁele{Jlg pﬁﬁpgsbé' er and is
processed. 9. The comuni cation systemof claim8

wherei n when data in the first
9. The communication system of claim 8 wherein when data in the first

time slot is received by the amplifier when the amplifier is disabled, the data in

the second time slot is received by the amplifier when it is enabled.

O.@

10.  The communication system of claim 8 wherein when data in the first
time slot is received by the amplifier when the amplifier is enabled, the data in
the second time slot is received by the amplifier when it is disabled.

-13-



time slot is received by the anplifier when the
anplifier is disabled, the data in the second tine
slot is received by the anplifier when it is enabl ed.
10. The communi cati on system of claim8 wherein when
data in the first time slot is received by the
anplifier when the anplifier is enabled, the data in
the second tinme slot is received by the anplifier when
it is disabled. -13 11. The communi cati on system of

. claim 1 wherein the comunication signal includes
first d sERSSEmYnisatign eitsters efséaiat lewhdyindhgemitunication

pesigaal, indldestite: anASbioR R tggé Ba ?«IQIZI% O%uar& penosﬂ and the

pr JddtOt nsertlonpase va
co%\élem 3t°fotil?en‘§'t?ﬁ? TR i rRgotifled kel iperiiod phiseevariktiva

e 0 o L 0
clai %éefmvﬁ?tere ii‘f_ﬁ a”é{o‘ﬁﬁ{?ﬁffsé%ﬁtl on signal includes

first and second tine slots separat ed by a guard

peri odyg an insertion se, vari ation

corrpené%lt i ?#%Prg%wcatdﬂfgf §E'ﬂ%%1a% 4 sehepgin thpcommunication

c GiFmahinshadpofirs pyhsdcoibimelsiots sélha@aﬁﬂ By |a%%ﬁr(§[§etri05%ﬁ the
aip the first tine

dhdeRtio ri af.te
slot | sII F]gg%lu\%% bg& epensrﬁ?}oflf 1’“83 ulg adinsts fhe phasegf the
‘ gﬂmﬂuwcp‘@pléglgnqlrt@ﬁg}nq the powided ebﬂﬁhﬁte(d&ﬁi!é)the guard period

C aftpF &8k ch r
c o% ni c 21? T%eglﬁétl "S’%g gﬂpitsﬁgdegjed ph "?’mglbtiﬁr ﬁl‘j‘g ERrPEsteted

by an anplification control si gnal (b) an i nsertion

phase 13ar |@w,%s§m§ﬂ§@% gwﬁ .count eracts
the effects of a phase odflset erm’t mﬁ’f’f’?
i nt r odflc et HRRIf q‘ié“’hl‘@dﬁw e&@mmnnwagomtzgnmsihebh@hﬁer

abgibg Edntiolled bR hh BRIANARL SchtR s%l-ﬁ bled in response
to thﬁb)arrpllflcatlon contr ol nal, wherein the

conmmuni’catiPoriPETHAR| Phase uspiAtion] edmpgnsabion amoHile| erhich
vienterdns m leffédte bf aSpHRba bird ’mt%mnw}x%lg?ﬁ%meﬁ %;ﬂ:oo&le

Sdo ;:1 mJ:aimn s} ars{pl i fi d by the a

anp &t e( ¥Hp !ﬁe‘f) rg @éféieb enghled jor gieﬂabledtias
trﬁawanepuouthe mapli:imue@mntﬁl Rerei R cotaunfat
Rl ﬁbg){eam tﬁl%iagvm th the °‘|5r ocesgér Jigﬁgﬂs
the ins fﬁ% W‘E@Pﬁ&éﬂ%ﬁt‘i the comrowlieation
vigapbismot hrplifisd hethe lamﬁéﬂrxehenaum Iaugm@i {sQsbRAL I O

signaly fr ssor rovi des an estinate of
i hg k) Q%JCQS%OPWQICE generates &aepamphﬁcatlou control signal; and

(d)  alookup table (LUT)in communication with the processor and the
insertion phase variation compensation module, wherein the LUT receives the
amplification control signal from the processor and provides an estimate of the
phase offset to the insertion phase variation compensation module as a function
| of the amplification control signal, the provided estimate includes a Sin function
and a Cos function of the phase offset, x, the insertion phase variation

compensation module has a real, Re, input associated with a digital in-phase (I)
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phase offset to the insertion phase variation
conpensation nodule as a function of the
anplification control signal, the provided estinmate
includes a Sin function and a Cos function of the
phase offset, x, the insertion phase variation
conpensati on nodule has a real, Re, input associated
with a digital in-phase (1) -14 signal conponent and

‘ansighE@bmpdnént 418 anl ik | ' guadr.at ur e
(Q, aai %Iqal c%gﬁo ent Eglrﬁs’ %’gggg%gsr?qakeg vggl%?%atdgature Q
pr 0V UEYPBP et ald, vaped pythejepiimpteiporvided ba e AT, ithe insertion
Cc opkrsn s atiativh GBPLhRION hRMLR 08uts :
ha%ﬂagg A, isohda&? hat is adj usfbegls iiﬁingg c%%gﬁgﬁ%q%gg\nﬂ?‘ﬁng_a
t e Fortabis 3 Btai"%?ﬁ‘ia"("wstw}e Rligwipg funekpm(Rys(x x| R -
14Sinie< IDRU of claim 13 further conprising: (e) a
recei ver which receives the communication signal from .

the anmplifier and outputs anal og in-phase (1) and
quadr al4ir e TRV ERYokxdlainolgforthat dinprigmg: (f) an anal og

to di gi.{ al ter. { ADC Lch rece|ives the anal og |
and _gde;si gha &\égerrﬁp‘gfrl}%%trgc%vre\gﬂﬁh? [fempsaieher signgl from the
c prandputpiistnagossn ghase (Daodpomiestuse (Qsighaichaponknts;
argdQ signal conmponents. 15. The WIRU of claim 14
wherein the insertion g;ase variation conpensation

.. nodul &1 e ctlt fpadogitp digiipkonedrtet (ADNH whichirepaties {HR PRI Nir
f QD BighBle corfp¥ReaRdaamt Py Ste@lv%ﬁ rG4 J:on@gxgs 31% Irxgaga?c;gc gignal

c onent aving different phase chara
t E{gr‘ﬂppoflﬁ’ré}sg‘? E‘ﬂt%t]llg“]ndﬁ&g@i@mmm s, the WIRU further"
.conprising; (g) a nodem which receives the altered I

[ nts, the nodemincluding a

and i gnal nent ¢ g )
pr oc (egé% or '}3% @I%ﬁgg ﬂé?lﬁ’c”é 4t weergippibe fineextipm phesntardition
séappehsation Gncidiihal&'e%’&fﬂd thé drghtaih kP Wb Bldh og{gntts from the
P or.calcul a ow nuch power is Input to the
R0 R U e el sovarcmpoismstngnBnghise
pieazasteristiva tham the digigd SRR FBAPHRALS T8k VRERU Rurther
YofHphi n§J and Q conponents fromthe ADO and alters

a

t he “phaSe characteristics of the digital | and Q
conpo&ént 8 medera whichaéedves e altered I and Q signal components, the

_modem ineluding a processor which generates the amplification control signal.,

16.  The WTRU of claim 15 wherein the processor calculates how much
power is input to the ADC.

17.  The WTRU of claim 14 wherein the insertion phase variation
compensation module receives the digital I and Q components from the ADC and

alters the phase characteristics of the digital ] and @ components as a function of
the amplification control signal.
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the anplification control signal. -15 18. A wireless
transmt/receive unit (WIRU) conprising: (a) an
anplifier which receives a conmuni cation signal, the
anplifier being controlled by an anplification
control signal; (b) an insertion phase variation
conpensati on nodul e which counteracts the effects of
a phase offset intermttently introduced into the

conmuni 1zat | ARviSlENGhndMiERecbDE ARPNITRUS LonliisBlt NET
enabl ed or di sahl ed I|ln ré:s1 onse t‘gﬁpﬁmm fngfl cation

cont r ol Fmphifies which r?‘l‘ﬂé’eé 8 ﬁmumam@rmmg tzd amplifier

anpéing btﬁﬂrdﬁséd bjpen amphifidation MR s, amplifier is
enabl eqb and the co nication si ghal is not

anpl i f i 2d B (eS| RH55S  veasiont ivempensatid anodule which
di swiplardcts (thg effecy 6L THhALe WG hnﬁﬁﬂﬁfeﬁﬁ?sint&aﬁmed into tPe

a n,gontr ol gnal ;
(E%T‘é&?‘ﬁg%ié’%ms‘ At Bn?‘\‘l’m HRplifie B re&g@ég'éﬂbleén@ dlﬁ@bied in
| NEPEPAnSObD tphamahﬁtahomonmﬂl AATDeNS i 99 cd'ﬁﬁﬁb&h@aﬁoﬂ@fgﬁ@f i8

- thgn [ I|f atlon ntrol al
romllﬂ%ﬁ';3 g bg?%cééglglcﬁep‘g% d provP Bgeg’l andthe cﬁ?’”’luﬁé’atmn

pridgnal jsros amplified hychp nmehﬁeromhqjh:as ampnﬁeara& tiddbled;
conpengat i i on
anpnFl o BromR, i oo HOS blehtBoostonganiud iemab and
i ncl u a2 8ok vp atde (LEIT) iregvennanGadiof: mtth@proaa‘ssdrlaﬁd the
ldseeticH piseb 1 a a
g%?;ﬁ)‘f»g c%lf A V?%at Jhg%nb&é;gf Bﬂ %@duﬂg erel e %g@ 6%%6%\ o8 &"e
1 cprjrolsignahizera ﬂ(lellyroccgsgraaﬂ pc@mtee ae Ritimae ofithe
| _phguen:ﬂ‘rsgt tb EHdlihserlidh fmé%{ﬁfoﬁq? ngaﬁon%?ﬁﬁea&s% tgc?

based on estl nm Fovi

nent an
: %gpa 1R EontFL siERalothe Pvided eqtimatetichies a Sin function
cembemﬂa‘s i fonctivndsf] the OpaRbto3rady, Q $hd rlﬂéerﬁﬁ{rgﬁgs% bYari ﬁmn
hﬁ’\ﬁh}?& %mnph that 1.5 adj usted i n accordance {
FRYSRHGT J5 o) it Re, epsogiafedwith & digibeln phase (O
N Wﬁlr@npﬁﬁeat iRl lﬁfagﬁhﬂ) a3 IR ded W&h a qua drature (Q)

i cludes first and secon
. Q\Igg%fn {] engi g oxb{ilgreatnﬁgﬁei naeyidedihyr theyeUT, the insertion
. aﬁ}msﬁ Vaxatinommpensation baosugnﬁltpu@ aly ggﬁéi%elmb&hehb Baving

aﬂms & h ard, ft dat h
fir s% &%a??rse ré ?e g&g(@@e '?’ﬂ%‘%& cfli?‘é?&l&&dxlf@ +
fPe¥elosbua). - | s

19.  The WIRU of claim 13 wherein the communication signal includes
first and second time slots separated by a guard period, and the amplification
control signal is provided to the amplifier during the guard period after data in
the first time slot is received by the amptlifier and is processed.
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20. The WIRU of claim 22 wherein when data in the
first time slot is received by the anplifier when the
anplifier is disabled, the data in the second tine
slot is received by the anplifier when it is enabl ed.
21. The WIRU of claim 22 wherein when data in the
first time slot is received by the anplifier when the
anplifier is enabled, the data in the second tine

sl ot |1 or ecey, i fier. wh i s. di sabl ed.
22. The WIRU e\é}m\g@g‘?ﬁfnﬁﬁagh%em‘%@%‘?%ﬁ ihihsiteshtimgslot is
si gersived h&’:ﬂ}ﬁfé@hﬂw Fien ﬁn@mbﬁemi dishibled, thodsta sefialadond
by titnegla isireofitd i tha Afh ld, fier lldS ei t her

enabl ed or di sabl ed dunP| ng t lﬁaemr1 périod after data

inthe first time slot is recelved by the anpllfler

and | s 201 0RABSTIRUZH claihl 92 WSk Ahn ALyl WS LG LN

co i gatj,on s I i ncl udes
s| %Qt%wsdgbﬁ’ ihseuph ?j\félﬁampbﬁwoa enw thealeds i theseond

t hidme plobiscreaifeddly theampkiicr #8eh {69s bidgpibAISer ti on phase
variation conpensation nodule - during the guard period
after data in the first time slot is received by the
m | f3%r Zhd W'H%t,bomtmse@bhe&m iihzbﬁml&%dﬁqéa@&} s@éﬁg Heftdes
catio nal includes iTst and
secgﬁ%ﬂt %Jangnﬁfﬂ;n}g:s &L FRP R %ﬁi”gﬁ guad peripdpand the amplfier ke
i pitberanghleg ha@eablmhhxra@tmaima ARbOTh RN BB ShS

t herepdidsnyoihe by lgW' cation signal based on the
provided estina i urin p’fﬁ%egauard period after data

inthe first time slot is received by the anplifier
and i 23pr oLRSWEHY of ated cir.c

: cgrﬁ%ﬂ 3 %g l('fm;e an g‘%ﬁ e|vgérrg%hl c%on}%%’g g’élsgf“qmd“des
R gerPrd Himeislptaseparated yraguafd periedp@idiheestirhatelof g

byh:se offgtlis biovlel @tHeORL an inserti

p ase ﬁ%erl at | on conpensa%?é)nnﬁﬂﬁaggﬁ%ma v@? mﬁlpe%s&fﬁ? é’?’“ggl(e

fpeglo i’i‘gﬁé de‘Qe‘ﬂlelﬁ‘l‘Sﬁetlmetﬂl@rmlrycewed by the

imhphﬁhneadmmbeesgéae -17 communi cation signal when the

anplifier is either enabled or disabled in response

to the anplification control signal, wherein the

conmru$4.c atTihe WERJ 6EdlaiinSi 3 vﬂﬁ?élh fﬂe%gm.g:ﬁm&&ﬁogm Dhd lfi{xc?%drt]as

lifi,er is ed, and the commufii catli
%’Mﬁc"%ﬁmme slots Separateg by a guard period, and the insertion phase

variation compensation module adjusts the phase of the communication signal

based on the provided estimate during the guard period after data in the first
time slot is received by the amplifier and is processed.

==

25.  An integrated circuit (IC) comprising:

(a)  an amplifier which receives a communication signal, the amplifier
being controlled by an amplification control signal;

(b) an insertion phase variation compensation module which

counteracis the effects of a phase offset intermittently introduced into the
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signal is not anplified by the anplifier when the
anplifier is disabled; (c) a processor which generates
the anplification control signal; and (d) a | ook up
table (LUT) in conmunication with the processor and
the insertion phase variation conpensati on nodul e,
wherein the LUT receives the anplification contro
signal fromthe processor and provides an estimte of

tthﬂhﬁﬁﬁ&f tion.phase \variatio )
Densati on %%E% ‘kﬂ%\r}sgge %Jgﬁ S oR e"‘g‘f’r Fﬂ%b\ie‘{ of disabled in
Sppyse g the amplifieation c@tgahagnal,twierm theicotathusizhiosighal is

I Neingtife 1 thd bk tWineh theaa%iﬁegg SnabtCHIa %Ifzpntlumcatwn

phase offset X, the insertiron ase vari

coMBBH ISRt Srrnkgad Plé th?a?énnilfneewhen tRe amiphifien is dmabledat ed
W' th a@i gialpabeesdbr egeﬁérhtes%h&ﬂﬁé\lﬂw&gﬁ&%ﬁw ls%gr‘?al and

anl maglL par assocl ate qua
k‘gna?‘l" 1% &fﬁ&ﬁ@ﬁﬁ Uhkin cpmupicasionivith the pravesser and the
p r mmﬁeni ph%setvhﬁaﬂulhﬂl' coniﬂéﬁsdttiaﬁ %{Jdlhﬁnwhaglﬁzshﬁe Yarp 1%['4:19& the
COQ, 0 ul e S an SI conmponen
haﬁﬁgﬁ% ﬁggp ; PE@?S@&*@HP&%%?SM@W ¢f the
t2 g@laﬁggsego tilae insertibn gléﬁse @El?ﬁﬁdb)coiﬁp&f&)atmn x’nﬁﬂlﬂé éQ 2 Fankefdn
er rsi.n
re g gll ve rpll \M%& Eoﬁlcc?%géeﬂ & #’Wé’r ‘évd?lﬁ‘fltfﬁn? ‘B"ﬁ“%‘?s Qrﬁi’l‘ funetion
t H’iﬂ ‘alﬁ'ﬂs i fizheffong o they t)})aﬂeSofElal Qg:hb ﬁnﬁhﬁﬁﬁf pﬂﬁe @lﬁﬂatmn
q Lashais a 0g Lo
Gt conen s IR Byt pelirouie
afitFraleoppaneghand ensimaginomy,Jot inpot ashmertateitharquam&ture Q

c @igﬁ:sg&ﬁpﬂgﬁt %g@b%%g%%l gﬁ@%t?m%%ﬁg\qg& l%y t%? %ﬁmg% msertlon

ﬂ@ ?Ompfthﬁ misateeoubputs at il signalompenanttizomg a
mpHase h4ta€ £djuaed il \coladhdeq) %l ent
fé§n'(1 Lhﬁ‘f' ADC and out put s éﬂttgrggugl %?rfgﬂ %@Px ey
c r’f%g SR havi ng different phase characterlsti cs
than the digital I and Q conponents, the IC further
conpr ,sin g) .a_mydem whi ch receives the
alter gé’ I q&ﬁ&"@%‘%%@%&hﬁm@m t he m)dem
i ncl Udl ng aardp¢ioae hh Mél@é& SR G5
%ﬁi{eﬁﬁ#u n tcontrol é}é% &1 28. The IC o?lgﬂ‘clll from t;le

% el n Riis analogn-phape () apdeniadrgtira{Rysignal Oomponents
am

() ananalog to digital converter (ADC) which receives the analog I and
Q signal components from the receiver and converts the analog signal

components to digital I and Q signal components.

27. The IC of claim 26 wherein the insertion phase variation
compensation module receives the digital I and Q signal components from the
ADC and ouiputs altered I and Q signal components having different phase
characteristics than the digital I and Q components, the IC further comprising:
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power is input to the ADC. 29. The IC of claim 26
wherein the insertion phase variation conpensation
nodul e receives the digital I and Q conponents from
the ADO and alters the phase characteristics of the
digital I and Q conponents as a function of the
anplification control signal. 30. An integrated

circuit (10 conprising (a) an anplifier which
receive%,a co ni i on_Si n the anplifier being
cont 1 25 B Rk epat foalterat por Qsiggalmpyisnts the

smdemnclphas @ pucktssail whith GEHERAAS el LIRS oM IG m a1,
counteracts the effects of a phase offset
intermttently introduced into the communication
si gnal ZRhenTheiC afiphint R@nwheseiRithd proceRablaehlREs how much

di mgﬁgﬂﬁtwtﬁggﬁ@e to the anplification control
ApC:

signal, wherein e comuni cation signal is anplified
by the anplifier when the anplifier is enabl ed and

the comgunigat i nmpl i
anplifi er when t @n(’f ah&Fajﬁ gﬁ’ Ipeg}x dtl% ﬁs%r&on ( 355 vamatmn

pr Qe %‘i“’éﬁleg %ﬁ’ﬁ%\ﬂ@ﬁ@l@él andQ cdmmatats fromahé ADC and
S i gﬁﬂ'b thBQiﬁdSe cﬁﬁﬁac@nkﬂ&iﬁf ng dﬁ ll Faz(d’%l;q%ne? %? {uingtﬁon of

tion with the processor
phas am\PZi?FaeﬂoPGﬂntE?}ﬁﬁéﬁ]satl on nmodul e, wherein the LUT

receives the anpllflcatlon control signal fromthe

procesgor and_pro esa estimte of the phase
offsetgt?o ?ﬁ q% ge;d[ SIMPENINgit i on conpensati on

modul e(@ds an ﬁmpliﬁer@ihmm;feoél% 28Rt dri Gloh SBn L0 Y piifier
SR oo HISEr L] ?} E]ﬁf{hase ri.ation compensati on

modul e has a &3 Pg tonggant rééé%’é‘?’at ed with a digital
i n-phabe () msgmah thwﬁatxo@%nﬁiénéaﬁ!ﬁﬂ' Bidavel WEh

| BuRSSeG adr tur si gnal —conponent
and, bagée;dﬁg(negfteﬁ% t?h %‘Hé’d UeREbt Hiradured e the

| AUBRUNISAtigsh signal wharn the mPﬁﬂém%n&ﬂidrCﬁﬁam W €Ji M §rD

o NI -19 t hat
o1 el SRIREI LB 05 s

a ted in accor
%#ﬁflﬁ by thpgmplifiecyhen jhe &mﬂllﬁerwféﬁabllé'dj énd meeémﬁbaicmé&{i
Alifind i nc ir an
wﬁgﬁ mﬁa@my t&%& ek b0 ghegad%?lﬁidb égr‘ilm’?edén

secon tlrre slots arat ed d the
anmpl i ) ¢ atd RIPCeEWR generates the amplification control signal; and

(d)  alookup table (LUT) in communication with the processor and the

insertion phase variation compensation module, wherein the LUT receives the
amplification control signal from the processor and provides an estimate of the
phase offset to the insertion phase variation compensation module as a function
of the amplification control signal, the insertion phase variation compensation
- module has a real input, Re, associated with a digital in-phase (D signal
component and an imagirary input, Im, associated with a quadraturé (Q) signal
component and, based on the estimate provided by the LUT, the insertion phase

variation compensation module oufputs a Q signal component having a phase
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signal is provided to the anplifier during the guard
period after data in the first tinme slot is received
by the anplifier and is processed. 32. The I C of claim
34 wherein when data in the first tine slot is
received by the anplifier when the anplifier is

di sabled, the data in the second tine slot is
received by the anplifier when it is enabled. 33. The

| C thkt i hdjiu ' ta.in the first tinme
slot.is ajr gﬂgg?l}/%}%&lggﬁ‘{éﬁgﬂgﬁ%ﬁﬁ?w?wgﬂn%@é‘aﬁﬁﬁe?1‘ic'é’F(X)
is’%ﬁ@bled, the data in the second tine slot is
received by the anplifier when it is disabled. 34. The
| C of giain&éS wherein the conmuni cation signa

i ncl uded i Fa¢IC offlain &6 wherein the cotmusicstipaiaiabiiclyesTirst
guandsqeeud tifle sBEkepdlatAHy 'gﬁéﬁrpglrig?,%hh %;?@@Q§%m8&01

di dur he guard perio ter

fi ? 'aélfilg Pr%””sdteg ?" 'i%§ amrpgg%"u dysing e gupad penbid dfiee datamalthedirst
pr Beesk s redGvediijetht Golificd AT gR Y& €i n the

comruni cation signal includes first and second tine
slots separated by a guard period, and the estinate of

the eg?_ﬁ%-e Tief KB of élﬁnpsowéﬂ@ gvfheﬁ hRtd tﬁﬁ@f{et £20 gﬂbaﬁ& is
V afehd@ddd! i0n u urin e guard perio
A Cor ey P ANBIAG Lhh AR bipaficqrds afbied 4Gy dela im hemernd
arffPs Flplels regeivediby the ooplifise swhed & is EhgpledC of cl ai m 25
wherei n the comuni cation signal includes first and

second tine slots separated by a guard period, and the
i nser t¥%on Phade of\laimal4 wherenpheas dhiaon NRAukELAd Mstis

t receploa $g 0 QPR ' si an - 20, based on
t he eprlov.i?ged_a eisal?fiiér%at e %‘?fﬁ% ftiords %]Lj%:leél’ Bberqag‘?j“‘atg‘ﬁé?"‘md
o &9 1% 15 Freeived By therqmplifier when i is disatiloed by t he

anplifier and is processed. 37. In a communication

syst er§4i nc,% an anplifier and an insertion phase
variation ¢ &3 &7 whergin the commupuiegiiorofignal includes first

conhseeomb timegldth geraffteChs a S b SEl i tc o
ilﬁﬁa%feﬁiotrt 0t Y 4 nts;ﬂo uce}; %&%‘% péﬂgg’rr%ﬁdg{hg Zﬂﬁpclfgegsgeht&f*r

en the &npi TiEe the euardipeded afieredate in it fishitimeston g
(eeyeipaddwi the penpifienam ispréeadsb®n control signal to the
amplifier when the anplifier is disabled;

35.  The IC of claim 25 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 afier data in the first time slot is received by the amplifier and
is processed.

36.  The IC of claim 25 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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(b) enabling the anplifier in response to the
anplification control signal, the enabling of the
anplifier causing a phase offset to be introduced into
t he conmuni cation signal; (c) providing an estinmate of
t he phase offset to the insertion phase variation
conpensati on nodule as a function of the anplification
control si gnal and (d) the insertion phase variation
co saty | e .adj usting the phase of the
coﬁwﬂ% ?‘a W@éﬁ@ﬁ%ﬁ@ﬂ@% he geard pevipdieferakts mathe first
wh dimes shotuhEceamdjw the AnfSifib®Bids biedddes a Sin function

and a Cos function of the phase offset, x, the
insertion phase variation conpensation nodule has a

real, R, | Inpwbmmkanbﬁﬁ)&&m!\in&ﬁd&thﬁhf[pﬂheﬂ %ﬁg%ﬁ?&@rtmn

(I bn and.an i m
- as is)ozggjle gt od &%U%B&saulg\%l?l fle T@q ‘g‘? ﬁ?f’aﬂte’éﬁiﬁﬁﬁhé affectsnfa
baBRase gffset h@terrpvcwrdm dufredicedrrtte a chiuinREEEA kRAaIRPRSLthe

Vaahphifid s SRR le. outputs an | signal
corrponeﬂt havi ggﬁlg%%g%d(}%?#nfn& adjusted in

accor d&hc e Piaviding sreamplification paptfolisighial 6oithe EERHES) wier )

dxinplifiex s disabfy; 38. In a communi cation system
|ncluang an npllfler and an insertion phase
vari at g dhe jamplifer dd eespanseetp b a‘miphﬁcatmn control

C Gigntk; tieeodnabling dfeh&5hekks cQuﬁsxﬁg a l%]ﬁg St fo e 1111:r0%1.}(:@(?1 inte

[ mttent) i ntroduced into communi ca
%g&thm MGtop;sienat i s enabl ed, the met hod conprl sing:

-21 vidi
( &))l p gr; @g?]:;gsﬁiﬂﬁbl& 4 Bﬁaga of Itté giﬁ ﬂggqgg)phase
englg i ng he AHPT PPFRiF ap ‘f‘@?ﬁ‘b?ﬁbﬁ {Uéplﬂﬁf@tlon control signal;

apdifi cat| on control signal, the enabling of the

arrpll er hase offset to be introduced into
The cohe, BE U A a8 P igbion Srptmealion marie aelaptive ot

 t ReaspRtibe compyaication digveal basedioh mm@hﬁ&&estﬁ&?a&é 3iHePdin the
e 0 e S Sty Ll e i
5 ARsertignphase mamaadp wampergatifie 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 component and, based on the
‘provided estimate, the insertion phase variation compensation module outpuis
an I signal component having a phase that is adjusted in accordance with the
following function: (Cos(x) x Re) - (Sin(x) x Im).

38.  Inacommunication system including an amplifier and an insertion
phase variation compensation module, a method of counteracting the effects of g
phase offset intermittently introduced into communication signal when the
amplifier is enabled, the method comprising:
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phase of the communication signal based on the

provi ded estimate, wherein the provided estinate
includes a Sin function and a Cos function of the
phase offset, x, the insertion phase variation
conpensati on nodul e has a real input, Re, associated
wth a digital in-phase (1) signal conponent and an

i magi nary input, Im associ at ed vvith a quadrature (Q

si gnal g Qﬂﬁn and a% provi ded esti nat e,
the | nsertl T ATt ?‘f‘%""&&ﬁ%‘é%@éfq thpamplifidrevhen the
outﬁ?&ﬁlﬁeamd@ablegnal corrponent haV| ng a phase that is

adj ustegly i ng th.the foIIovmngfunctlon
(Si n(xe(@x R ﬁﬁ%?ﬁ ¢ HT 1) 1) Tespepsettn dhpammlificasioncdontnl

37 Sﬁ’?’é 208 tireLpriel terr caustrigptash Sdetd®S mtt-ddﬁz%éd into

an%@ﬁ»ﬁﬁﬁ\&uédtﬂﬁs@nglts separated by a guard period, and
at | east. one of steps (a) - (d) are inplenmented

duri ng ®he RaYABe sy ¢stitpatd pethedeitage ofiset be tHol hsdrtibh PRase

s| etriatidh coRBEisYA6h JAYd ' and_.i rocessed.
40, The metﬁod of cl al%lgn&sS eléde‘fef%h?%%p@ optre) sigpal;

Si glﬁal includes first and second tine slots separat ed

b GhBrd frisexdio
) et s e, b B

f5Pe ommupication signal ’Hﬁ@d %ﬁmomdad@smuate, wherein the
r él?e’?ld@‘blesbmatéhﬁclﬂﬂ@ d $ih @lincBR And b CbSh uFlEb?lm o?tqie r?éase oﬂ%eta

CQIMHOk stem | ncl udi ng an a
i nSert |%ng Qﬂ%haé WS W‘@B’gﬁf&’i‘s@f’ W hmaupel ingut, Re,

nﬁ‘??@ﬁt*tﬁw’éb%l Higitn bintihage gl taEiche ard anidlzRMASEput,
e i 1 Pt L 5 et o e O
c SR eéleﬁfema'(ea%ememmmgsmmh b(fdiﬁéi&étﬂﬂ nffbte 0B puts a
S alt&m%bﬁe 2 H F Se%g jfier is

e fn?zlb di s ng” lfan W;p}S afq"égfe"r 1 Feyparesevitly the

O%Ag PP‘F*%?&t ﬁsmfxb’oﬁt)rMCos(xb gha)., the disabling of

the anplifier causing a phase offset to be introduced
into %he comruni cation signal; (c) providing an

esti mite dfhemribqsricleingT ybereimthbhenmuﬁmﬁdxmgnahﬁmdes
Vst d o UDEAOB bR BB Gl Bl Ik S ond Feteps

%”P'(df i cation contr ol
are implemented during the guard pemod after data in the first time slot

is received by the amplifier and is processed.

40.  Themethod of claim 87 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 the amplifier is disabled and data in

the second time slot is received by the amplifier when it is enabled.

41. Inacommunication system including an amplifier and an insertion

phase variation compensation module, 2 method of counteracting the effects of a
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(d) the insertion phase variation conpensati on nodul e
adj usting the phase of the communi cation signal based
on the provided estinmate, wherein the provided
estimate includes a Sin function and a Cos function of
a phase offset, x, the insertion phase variation
conpensati on nodule has a real, Re, input associated
with a' rdgital in-phase (1) signal conponent and an

i mpbhseaifitet MR rmiitBRI NGRR3R ith a quadrature (

Si ggﬂiﬁ [ofetyyle ngmh,a@n b as%%a gltﬁﬁﬁwxegﬁuﬁ?%ﬁaﬁﬁg d ‘%’é‘f Wﬁ%ﬂ 8‘3
thert| sertion ‘E & methadgemprisisgnpensat i on modul e

out put €a) anprbvidingral IRRARG b i 4 hat i
adjpished i [él%& cor dar?ggml With t h%t?ﬁ;é{)gﬁl‘?lo@mtﬁgéﬁﬁlf{er Fhen fhe
func?l _on'%_ s?ei? X Re) - (Sin(x) x Im. 42. In a
e e o ihe8 E thd hElEfoR Totro
me E% & o d?o un eorf\g@et "’f“ﬁpdmt%ﬁ‘@ué’lﬂgéé’thésﬁﬁﬁsat to bpinseodutef suto
i CPuaieatign fignalpduced i nto a communi cati on si gnal
when the apRhdki j | S ed. the_ nmethod )

co I'*.si ngf% (aé)h%l%r%%v‘%sgxlng% Og%h%%‘?sief?fﬁﬁtt todthe dptertion phase
si'Garon erreasaiian medule astfenctioh of thampiplifibfonicsntrol signal:
emall ed; (b) disabling the anplifier in response to

the a 1ifica,tion_ control signal, the disabling of
t he aﬁﬁﬁ i f theringextien Rbasa vptistion ohipeetation nheluleidj@ing 25k

i phase of e GAMMHIERE & ' ha tovi ding .a
eg{.oiv{g{ae&e of the p@s e@g?l?}lgg%&a(}tngh? é%vlidcﬁé ngql%tﬁ’ ‘%‘Eghe
variatl SHURYIRT ades i Sin fpetioneands: Gosffumtion ofn pifasé Sfiset, x,
athsl insertiahi 1tui_mse GitirTabibn %?B@dshtio:gf},l%d(ﬁ% nhd t%’ ;er,;it é Felu
p ri.ati.qn.c nsatl on nodul e adj ust’i ng
pﬁ%ﬁ‘ga"\éﬁ V_‘E‘ﬁ‘e"“@%ﬁ%ﬁm} ? gheigpaframpprent dndpan imeginary, Im,
piovt desdeiattliwith @, quadedtaie(Qh RemaP EMbAISHL £34, B Eon the
I'?ﬁ%{dﬂgt?ést Lnfunction and a Cos function of a p%a_se
offset, X, the MesiTRIAssyrLiation spmperisationwain suetpinen
Cr;n%?ﬁbﬂénﬁiasmaoummamg atphalethat &550G6dted gp%aeé,mm@ with the

bl | s I i ghal . c onent and an | magl hary
. %dﬁlﬁé FdrideiB 386y >% %% 'ﬁ}flk) 5%3;5

i nput,” Im assocla adrature (Q signal
conponent and, based on the provided estinmate, the

insen,tg’_onIng@{ﬁﬁuMi’girm;l@Otni‘5(3:)rs conmpensati on podul e out puts

5 m mcluding an amplifier and an insertion
phase variation compensation module, a method of counteracting the effects of a
phase offset intermittently introduced into a communication signal when the
amplifier is disabled, the method comprising:

(a) providingan ampliﬁcation centrol signal to the amplifier when the
amplifier is enabled,;

(b}  disabling the amplifier in response to the amplification control

signal, the disabling of the amplifier causing a phase offset to be introduced int
the communication signal; '
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Q signal conmponent having a phase that is a(Uusted in
accordance with the following function: (Sin(x) X Re)
+ (Cos(x) x Im. 43. The nethod of claim4l wherein

t he communi cation signal includes first and second
time slots separated by a guard period, and at | east
one of steps (a) - (d) are inplenented during the
guard period after data in the first time slot is

recei veld) byptohfii m'gért%rlﬁgntef}aﬁ ghec]g'l}#E Hﬁi‘% g@.’a éﬁi@ﬁégephase

met had ofcla|n14
i nCPIIARY: copapeRiation godule@nd furictien oflthe smskfratiai e tRYsignal;

guand perlod such that data in the first time slot is
receivq% t he anpllfler when it is enabl ed and data
in the ‘Secott MieFiHtR Bhase vamatiosceinpenbatiyn tiodulanpvistihgthe

wh ehaaehétiﬁmhm‘tm&:&txb@mgﬁﬁ Bhieadn tﬁezpéi'ovlded estimate, wherein the
provided estimate includes a Sin function and a Cos function of a phase offset, x,
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
provided estimate, the insertion phase variation compensation module cutputs a
Q signal component; having a phase that is adjusted in accordance with the
fo;lowing function: (Sin(x) x Re) + (Cos(x) x Im).

43.  Themethod of claim 41 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.

44.  The method of claim 41 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 the amplifier is disabled.




