WD 2004/ 040787 PCT/ US2003/ 034784 1 LOW LATENCY
FREQUENCY SW TCHI NG Rel ated Applications [0000] This
w@p@iiocersi on clains priority from U S. Provi Si PTEIUS2003/034784
Application Serial No. 60/423,219, filed Cctober 31,
2002, the content of which islincorporated herein by
reference inits entirety. Field [1001] The present
invention relates generally to wirel ess
conmuni cations, and nore specifically to | ow | atency
i r equen§yOAN LATIN G YWFREQUENGY SWITCHING
Background [1002] Wrel ess conmmuni cati on systens are
wi del y depl oyed to provide various types of
communi cation such as voice and data. These systens
RualptddeA fdisedorsn code  di vi sion nmultiple access (CDWVA),

' division nmultipl.e access, (TDVA), Or.SO ot her . .
o e SRR Qs R EBPRap ) S P PG LEPREAGR Serial No.
6@\4@3‘}2 29§ PO QOO?,Ylﬂ';ec%nfgnt St whieHBs inb&‘fobiﬂb@éd'lgarein by
i ncreased system capacity. [1003] A CDVA system may be

wégengedd itsenggpport one or nore CDMA standards such
as (1) the "TIA/EI A-95-B Mobile Station-Base Station
Conpatibility Standard for Dual - Mode W deband Spread
Beattrum Cel lul ar Systent (the 1S-95 standard), (2)
the ~standard offered by a consortium naned "3rd

B0} at i Pspenh dReatign Prebites ceeneralizpio) wirgless chmgyIng@tions, and

bRrEpping i RSHIRSHS ARy S TP SRS bl Sygne
(the WCDMA standard), (3) the standard offered by a

go sortium naned "3rd Generation Partnership Project
acqi%?:%ﬂﬁz) and embodied in "TR 45.5 Physical Layer

Fl'ﬂ@ﬁ]gar OwirBlesC SORABAR RN SRFermP e WidBly Q¥pIoSE® to bidVede various
S-2000 standard), and (4) sone other 'standards. An
pesrpf eommunicatioiinch ys tveiveiapd tdaa. (Bivse systaday nhay be boEd on code

8 pE T AR B <SREFRIAAD. o some

J@ehflodulatorns tehnigsesp WEIDMANd K Rn plddided tértail adetitdee8ber other
enpl oyed to maintain sufficient quality to support

BPPagL sysientst ingladipginsreessd syateR gaRECHN0787
F%PSZ 00 %ﬂﬁﬁ?s%]temzmay be designed to support one or more CDMA standards

such as (1) the "TIA/EIA-95-B Mobile Station-Base Station Compatibility Standard for
Dual-Mode Wideband Spread Spectrum Cellular System" (the 1S-95 standard), (2) the
standard offered by a consortium named "3rd Generation Partnership Project” (3GPP)
and embodied in a set of documents including Document Nos. 3G TS 25.211, 3G TS
25.212, 3G TS 25.213, and 3G TS 25.214 (the W-CDMA standard), (3) the standard
offered by a consortium named "3rd Generation Partnership Project 2" (3GPP2) and
embodied in “TR-45.5 Physical Layer Standard for cdma2000 Spread Spectrum
Systems" (the IS-2000 standard), and (4) some other standards. An example of a
TDMA system is the GSM standard.

[1004] In the above named standards, the available spectrum is shared
simultaneously among a number of users. Techniques such as power control and soft

handoff are employed to maintain sufficient quality to support delay-sensitive services,



such as voice. Data services are also available. Mre
recently, systens have been proposed that enhance the

w@e apaoi7y7 f or data services by using higher oreer/us2003/034784

nodul ation, very fast feedback of Carrier to

Interference ratio (C/I) fromthe nobile station, very

fast scheduling, and scheduling for services that

have nore rel axed del ay requirenents. An exanpl e of

SUdhag veise-a-Ioaip pervisemans akiei ayailaBlet dYfpiesiepentlynsysiems have been

RPN gLl 1 B BT oo,
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st andards, .an | S-856 systen1usgﬁythe entire spectrum
acherpling, @nd scheguling &qr sepvces thatdave mesg selansd elgyfgquirements. An

ggﬁ'ﬁ%l?tr(])é ?H&?‘hﬁ idgﬁtonlin%ﬁﬁfugfia@&? Sl ukiing knédy %dhmﬁgfé { the high

e system spends a greeater pércentage
dataerace (HIDRY soistem toiat konfhems tathes TMATAYISES Sohstandakd i(the 1S-856
goo%g and thereby avoids commtting resources to
t&B f% transmission at inefficient rates. The net

efg03Ft i contafiab tHabehef aPAR ﬁaynedhitmfdsgﬁﬁks@% @ystem uses the
rates, and hi gher average throughput. [10061 Systéns

enlire] speeirn ravadatie pm eeeh £} toldlanymis adatd 0 e single asersaicine time,
' el S 100 gal a | orted in the
Pl Bifer SOMNCATRY, FLRGRETRE sFoEABEdS S el Bicentage of

safeviadngs datd &s highes eateleswhieh bidd ¢Hanhédleis! goddhGnd thereby avoids
standard. One such systemis, described in a pr%posal ]
SUBMING JeERPTESS 1) BPPPRBHradgmispion qtggeidicientcalpy. The net effect is
[.£s; S : t ed,
g&g@n&h&eaxgaa% B ee& gl;,a Qe and%ég?%ﬂagg@%&gp&.

Sansung t neration “Partne 0j ect
P1008PP2ysteTise cur dpuospdrate ssugpomi foe dlelay-sdogtune b, such as voice

e 5SS AR G SRS e
%?@Q& 0 ikeP0Rh ad YRGe lidscriBBd the REB3b stan@iral BWSRuch system is

Il 'ation Study"”, submitted to 3GPP2 as docunent
defsbbed W50 pPOsd ROt byAug dbectppics 2DBH Logiad ucsytsTephnologies,

' i the L3 F kK P | .
oL B0t atArch i Pt 40 SiBhs 2o B hegpneraion
Puiftitechi £BEhje QYBERO2 1) IPhe pogisal is 20taildd thldochRA® entiddilt Updated

rel ated docunents generat ed subsequent | are

JoPPaicebkayee Pernasel fob VDG - PuEviteshio BEEBE sarocument number
b% Q%g l(Mlq '—d(@ s N&t 1195680 lnaﬁegﬁ?ts %? %, %1&9}13‘?{&1 Lsg\glcfya, %ugmitted to

according to nore than dne conmmun on sta
aGPBY ashdougreensf nurhbernG60260 K1820i0dn, iAuguatr 20N@001; and “System

eogr aphical egi ons, i i ch a single comynication .,
GESAARTReSl LSS KSR B SR S5l ey D,
SEbmiRE@Y SGPP2 A aac%lempﬁurﬁﬁé;ldaotﬁomgz@@mﬁﬁ%ﬁstw 9001. These,
fromone Radi o Access Technol ogy (RAT) to another.
Pt redotechpoumentreganc GRS ubsegueathyd apy baregefier referred to as the 1xEV-
DV proposal.
(1007] Mobile stations may be designed to operate according to more than one
communication standard to allow the use of the mobile station in varying geographical
regions in which a single communication is not supported. A wireless communication

standard may provide features for facilitating seamless handoff from one Radio Access

Technology (RAT) to another. For example, the W-CDMA standard provides
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allow a nobile station to search for other radio
w@emensn7st echnol ogi es, such as a nei ghbori ng G&M/US2003/034784

system Conpressed node is dealingned to allowa tine

gap during comunications in ich forward |ink

transm ssion to the nobile station is suspended, and

reverse link transm ssion fromthe nobile station is

ponpresseduinodel. toThdowoli IMobIe asthladn rigy seaseh tfhr othpapradéo access

EERi oGS B By e iR o Bpairsiet Bl by igned v

LN &0 uehigik padifing b SrBmMMEAIAS i ONHIYR|fedkdra@ NinkOfraMirSssion to the
Thus, a nobile station nay need to switch froma

owwbileptetion isguspeogdednnd raygiss lak degsmission Ay g meepilg skasign is not

LGPVEEEY: DfoRAARI T ZFRWEERE) S BPARERR G e

SMBHBEM  Iviycopimdra Yornakious sysaimsatot ter deplayed ad vari@s degaencies and

technal ogy. In general, it_pmay be desirable for a .

Wethi vagous Comppnic OBt Shus. APt SHER RAYJISPE K ity from a
| ' 0 e i) pes f RIWTERGR rf

Eﬁ@%g&%@gd ;Hglgt Y%?%q%e%gg;&s et upg]maty lead to r eeltljcgc é%l periorm

acguirgnerito ddtereinevhicavailabylithof am alterpato\sgstemt This alternate system

erformance for an stem r rdl ess. of whether .
7 BRS "pcem el BBes SREDOREL LU ey be desirble
fdred endbfle stdiRnelboOsWitch f&ﬁﬁdmelwnfré?fénaf ufcRly koprdvadeefistYimproved
frequency sw tching. SUMVARY [1009 nbodi ment s

domBpisatohperEormangklr Fyghermorgday fresuengipsetyp By Jead to reduced
frequency.  swt.chi N ' t rall
DRI Ve WA 5o TRRETRRATSE erReLl B4 v
focamilancyf swietheh mulgpkl ralio actéssetectaiobugigsna supported. There is
accordance with a system ti ?er. I n anat.her

dhesdeneraieed yte Rridar Jo lateneh frequengy sWHERiBE-subsequent

to the frequency swtch signal delayed by the

expected frequency synthesizer settling time. In yet

anot her enbodi nent, DC c S8UMMARY control and gain
control are iterated to perform gain calibration,

with signaling to control the iterations w thout need

LR O3Bkt B AU By R ey

gRntihedinee srthibddimehs akeneblidr redei ves dUfedquendyedveibycommand and
during frequency switching, allowing for increased,
Benesiesedriisauengy syitch stanabat 3 HRGdessBENCd B RsERdaRGeith a system

FREL B SRR A SOMFRAIS o ESMBRIA ey
evitch siguplt deayal bgpnthacixpeeed drequericyatyndresizes sétdimganme. In yet
iarmrlgrve%l or(]i?rlngnhtb BrC gz?nlcgl e}t{.ognéontrol and gain control are iterated to perform
gain calibration, with signaling to control the iterations without need for processor
intervention.  Various other embodiments are also presented. Aspects of the
embodiments depicted may yield the benefit of reducing latency during frequency
switching, allowing for increased measurements at alternate frequencies, reduced time
spent on alternate frequencies, and the capacity and throughput improvements that

follow from minimization of disruption of an active communication session and

improved neighbor selection.
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OF THE DRAW NGS [1010] FIG 1 is a general block

waole@gnaTspf a wirel ess comuni cati on system SPOIMIS2003/034784

supporting a nunber of users; [1011] FIG 2 is a block

di agram of a portion of a nmob#le station; [1012] FIG

3 is an exenplary nethod of frequency sw tching;

[1013] FIG 4 is another exenplary nmethod of frequency

switching; [1014] FIG 5 is an exenpl ary enbodi nent of

an ASIC utilizing frequenc SWi tchl n and [1015]

FIG 6 is BRI&E%E C&KH&T& N&&S| ow

| at ency frequency swtching. DETAI LED DESCRI PTI ON

[1016] FIG 1 is a diagramof a wireless comunication
that , S .

nglbf CDlj\f/ﬁéstlaﬁ da gexgﬁ déﬁ (ggéﬁ%nép ?S\Hf}pﬁgst c@rﬂfﬁu%%wn system

sltommmortmgenhﬁibeﬁofatsarsdard t he cdma2000 st andard,

e 1f| n, the 1xEV- DV proposal). In an
bméfnatﬁg 5 8? iagramyof 4 RATIAHBf %‘E’;‘?&g? g %Tépl oy any
prong] esFIGss ?s%aéx@mﬁfarfiﬁ&ﬂﬂ)ﬂ RR{hedch IWiBhiGPVA system
such as a GSM system For sinplicity, system

[l6a3] s SHGwhistanother bxegeplatyrmeethehefefreguand osvs tchong; | n
W th two nmobil Lations 10
BRI on T30 ¥ o' o Ao yBBE oSt Ot el "RSIG SRR reavency

switeiigedndo as a "cell". In IS— 95 systerrs a cell rray
i ncLude one or rmore sectors.

Eﬂéél fi d46i 6rs ap gremplact @lrlb@f%lmﬁmo‘afs@ nse@fs&di efnlognlatenpy frequency

, S coverage area is referred to as a cell. As
use 2rein, the termbase station is used
mterchangeabl y wth the ternms access point or Node B.
The termnobile station is also used interchangeably
wWth the terns user equipnment (UE), subscriber unit,

subscri ber stati oy dEng Eﬂﬁ@@ﬁnyrﬂ?ﬁee term nal,

or other correspon erms nown i n art. The

term nobile station further enconpasses fixed wrel ess
applications. WO 2004/ 040787 PCT/ US2003/034784 5

[10d6B] BdEehds agliegrammel Tpislesy sommupidatign isygiereniditthy, may be

géggrﬁeﬁqg ISl'lp%O?tt(g’l S hore CDMA standards and/or designs (e.g., the W-CDMA
standard, the IS-95 standard, the cdma2000 standard, the HDR specification, the 1XEV-
DV proposal). In an alternative embodiment, system 100 may also deploy any wireless
standard or design other than a CDMA system, such as a GSM system.

[1017] For simplicity, system 100 is shown to include three base stations 104 in
communication with two mobile stations 106. The base station and its coverage area
are often collectively referred to as a "cell”. In IS-95 systems, a cell may include one or
more sectors. In the W-CDMA specification, each sector of a base station and the
sector’s coverage area is referred to as a cell. As used herein, the term base station is
used interchangeably with the terms access point or Node B. The term mobile station is
also used interchangeably with the terms user equipment (UE), subscriber unit,
subscriber station, access terminal, remote terminal, or other corresponding terms
known in the art. The term mobile station further encompasses fixed wireless

applications.



106 may communicate with one (or possibly nore) base
stations 104 on the forward |ink at any given nonent,

w@nab4/0e7sTOMUNI cate Wi th one or nore base st apdDOS20051034784

the reverse |ink depending on whether or not the
nobil e station is in soft handoff. The forward |ink
(i.e., downlink) refers to transm ssion fromthe base
station to the nobile station, and the reverse link
[(1018] , WeEpemkipg oaftas CRMAL syaresrbsisg amplenuamtedy @ac¢tohiobde station
tation to the base station. [1019] K Exenpl ary
DB e SIS R 0L PAT R AnAS) PR RICGH Q6 g B forward
Fhig 8 gi\aerx‘\dmgﬁ@ﬁtl, EnPhd) cOMMuAR alcOFR ¥&E 8 BB base stations on the
acquirers of those signals, i.e. signals on the
fegemse gkl depkndifi os evlitlicr |ozchok the obde tstafiph [is imdeft seagndf. The

toduproank 8- dhnunkrref I berfisugt Blm hE b afio e mobit

Weish, an@xeelésy link & &!SeMinRXfHaS ity GhiysniiSsiéi froinOth8B@dbile station
"serving as an exanple, instance, or illustration."

wrthe bagsstitionnt descri bed herein as "exenplary" is not

) . .
ORFSE o, e ol SRR, s, o s
¥al inbsle ARNS a3t iecdigerd hd nRyuiders exfuihppedighals, i.e. signals on the
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Sxatriptany”1 G6used esvlusivblyt kereindeguem fseningeacyn eXdraple, instance, or
bile sfation rfor. asurenents, on .t he, second

SRRy AERdlm i dicbed ORI 35 AT P08 AE RecRgpl to be

ESRIBEE as PréteRbd Or SHRrtaRodd BvemYythBABABbiIn{enBMnOHLtem 100, the

base station 104 to another. In order to handoff to a

prinus drase pletionst 104 iy e regnipped & cemayinisater usifioaniceled yariety of

t echnol [ e ne Lyt i .

SEEPIBRARS fosbae NarRth B 385 tesfolbdy, MEb feauencies may be

GRAC UWTERE dommBoiitativgCat aMirstreduenbg, ©uhayebé desirableifor a mobile

base station. Therefore, the nobile station my

Haiemdilala ywitehite ot seemndnErgeassY- hdbe Bebils sidiopnmay perform
r : [ @t i

el Shafis oh! BEUENL redel) R FRaf BN oone ], Agichy. For

etuntiple, « mobde statomt06 incgt hamdoff Srane mpebasd $tgticu $@re rdembther. In

n exanple is WCDVA conpressed node), | ow | atenc .
DG Aot 4P BARF YRy SO R HERVBSY Af M0 AT Hmology. i
g batRBEXag f& tHeCHEBNEYstavdd GH IS e h&W BROUdRion while
to"switch fréquencies, performthe desired

owwsrerthe coBRINicaling el fthe guaentyserdng hase statignt c Aherefore, the
curr.ent icati

by g e GEERC RIENT Bt PHPRERISE MEJGE 4 atiomar
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[1020] When a mobile station is given a limited time to switch frequencies, such as
when a current communication is temporarily suspended (an example is W-CDMA
compressed mode), low latency frequency switching may be imperative. At a
minimum, the latency of a frequency switch must be low enough to switch frequencies,

perform the desired measurements at the new frequency, and then switch back to the

current communication session frequency within the allotted time period. If the latency



6 is reduced beyond the m ni nrum necessary, any bal ance

of allotted tine miy be used to increase the

we@emaisi’en of the alternate frequency measur eneait/B$2003/034784
perform additional frequency searches, or a

conbi nation of both. Alternatévely, if the allotted

time period is not fixed, reduced frequency sw tching

| atency may allow the current communication session

ik PediRed BEWHHRAGhS ARMGIum héteSsaty)@hBalaRE: of dllottédtihRm&Af be used to
t he conmuni cation resource. Low | atency frequency
ingieasehthegprehision; of they eléerrate tieaquareyuimsiasdrements,nperfasm  additional

||l as facilitates.s or-t _qf tipble c i i.on .
BB SRR g BHLHAEL SPIRLEES i e
igfnotfir@birdduced abicy OPitchiielabdneg say dRM ©ik @Grrént coftinfunication

exenpl ary enbodi nent will generally be a subset of the
Lovpbivdit esumertsagner thup increasing) uilizatian fthe cgnmuypigationgesource.

el e L i .
ATk LGS AR S 05 <SR vt =
fatiditatersuppod bfubiplocmnmbmicatidn fermatanpl e, a Zero

late F ZI E [ i s.depl. |
PR natal €t Aok idertis o htsdtion 6Eh pobils SEHPY 0B i blocks
ARYci e i e @X&lem@oém&?ﬁﬁﬁmtewillggél‘é%y'behgts%s@f_jhff‘ fthe components

receiver may be déployed. A ZIF archi'tecture is
ineluded e mobilarstaties 106x afbbses ob ekidwirf the aitt awillt seadily adapt the

SR RarRAE PR GF b BNy BERUET o25(F RaSoBPetrations. 1

e é)darﬂpl‘e,tdWZe@rlhterﬁl@dﬁEteqfre%ﬁHneﬁ (BI® re€kdVetiib Aeplovéd. N@T alternate
bel ow. Those of skill in the art will readi lol¥ apply
IRROAINERES YATOUS Tefeiver @rdieduiesimai be dempyedt oFqirxample, a super-

. e ) 51 E o o . .
RREENE, SRR Bl O Trglolle” I A RcHicel i 1E' BRBNRAThCvarious
exagiplessiedow iforgelaityof ldiseussoors eTHerplockd showlddpjct 248 example only.

ile a sjngle antenna i s shown, | tiple antenna )
%;eef G%mgmag%nwaw FeRogedA thasriok siel B e irp SEIBE of which are
%{%féﬁa eD BERMW] ﬂf&%%f skiltP23lnEAg Qs 'i‘@&fdﬂ?/aibﬁwg}nmg?é principles

e shared wth a transmt chain (no
disclestd ihtreomtl adapt toranp rapeivant@nbiastiomsy al t er natel y be

oyed for .yse by the transmt chai,n. Transmtfe .
(P50 < Frngarg R siehas Al SSERET o sny ST 200and ARG ©'the receive
MalrEdt@%inig S E6w NdigiidpHfier @A) 255. tWAAE alsingleshtenna is shown,
above. Exanpl es of conponents that nmay be included in _
multipln epfeRnac FrRgictyersr are denominf ineths, art \and b ipriagiples disclosed herein
%ﬂ L};ers, digital-to-analog (D) A) converters, radio

P guency (RF) converters, and the |ike. A nodul ator
[1823]be dmel @yeste antennds@108hiy hregshaaddownling t@asthit @hain (not shown).

channel s for transmi ssion in accordance with a variety .
AP addigppaliantenna op @nieaRas MPp P tarprielyhe deplaysd fer, use by the transmit

AL TEAMRRRd sRRARHES B foRiRGtdd R8brding to one or more wireless system

standards, such as those listed above. Examples of components that may be included in

a transmit chain are amplifiers, synthesizers, filters, digital-to-analog (D/A) converters,
radio frequency (RF) converters, and the like. A modulator may be deployed for
formatting data and control channels for transmission in accordance with a variety of
formats. A modulator may include encoders, interleavers, spreaders, and other

modulators of various types.
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PCT/ US2003/ 034784 7 [1024] Signals received at

w@niognnags?210 are anplified in LNA 215. LNA 215p@EYS2008034784

a variable gain anplifier, the gain of which is
specified by controller 280. Tn this exanple, LNA 215
has a discrete nunber of gain levels, one of which is
selected at any given tine by controller 280. [1025]

ﬁbg4]anp|3h§ﬂaﬁsdre§élg&ﬁht it LG 22 AmipHfiE@WNCNAVETS. €ONN0215 may
aseband 1n m xer 20 u3|ng a frequency generated b
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ng_ﬁfg gﬁ? éfl gld(lllrét ar | ous Ifng q% Eg%é 8#] Wﬁicg qéa elected at any

ge@hnma%@%oamgkkagum in the art, any of mhlch may be
Eloyed i n synthesizer 225. For exanpl e

Fhos Hheampific sEnaldéon 1Pk 2 5 L%)éwaconu@%ﬁ& toapabapg in mixer
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mermmmesliertm firntredpohset enay coritrov alignatl fram controller 280.
i ' is . the tine required for th

UprielicRidhency syribeies 1PN tenyH o fer rbic Whigh may be

é&,wea in \!%theéfz%rez@ﬁpmremnm@cslsymngsde? en@qmge@u%bﬁdmked
signal fromm xer 220 are generally di sabl ed whil

Egop (RI<li)zand az@olta@eﬁ@grqlbd aTm@mratﬂreeag@pwatedoCm@l @scillator

W‘éﬁ@%ﬁ?ﬁﬁﬁ%o e%ié, a:afz F%‘gm? r%ﬁ#f?r%&ﬁl g)%s rc‘;})dneqogrgr% ép ghe total latency

inholwedl Hequehey Shoidinhd BRamk GRBEREqARISoEthe syith&n@bte@ne to a new
To r educe cf atency, exenplary techni ques, detail ed
serifind Teequency sng settie+  aripis GoRRONeRts MORRANEBE dpwnemmvaged signal

ggmt Hﬁxeg‘aﬁﬁd exé na%Pgl Eﬁﬁ&eﬂléﬂe wlgehg ntﬁ&%p'melc‘et@ﬁe@ to a new

to re- ownstream conponents as
feaprnas tpraxoid aednipes td npcsammmﬁort-hsﬁﬁld dam:thtptnebhe frequency has

cat hard | f [itat
SeRERATE i B GFRLE TR IR e Py BRE9™ CQPPBHE agerenabled.
PS ﬂé@dc@gla?é?nc&nt:%rﬁ]?l&ty g:rchl‘ﬁﬁﬁesprdé@a“?l%aoﬁelo&191%@:1615%%%@0 initiate

Current conpensation bl ock 230 is used t
mﬁmexaremlng:mtpo nenlmestfpognblehandoﬂﬁmrﬁmmqus snegh:aloyed to re-

g ssf 2l oo ?1 5 96 ! roo pra 80151 bef these techniques,
?’l‘i‘ r eHOVRSY Cﬁ’&?é’ ks %‘?é‘r?él g TPER

S5QRAKhr&V A8 déplofdd! th Eh@Bkate s ubR WmiMass chittdsewith lhfé‘ﬁ):r latency
235 to renove undesired out-of-band frequencies. The

eptiong pegh asjuginglan ipEIIEpdEen PHoGessai gi tal format in
A0S e By AR BENRE Bl LT E 3 fromove a
Eorhpodient23ém My dbenaanértgligbil.e A véltahe,di grfakidetyt controller 280, may
a{ﬂ%%r?eﬁt eliﬂfthgt I?lse;: lc):aglrc]if sflgnuarl atl“lhg rl])SC S?lsgcl;aggbla%dfs?grnal 1srf|11tered in Low
Pass Filter (LPF) 235 to remove undesired out-of-band frequencies. The filtered signal
is converted to digital format in Analog to Digital (A/D) converter 240. LPF 235 and
A/D 240 are shown connected to controller 280. LPF filter 235 may be configurable
with different parameters, the configurations selectable for various communication

formats. For example, one filter characteristic may be used for W-CDMA, while a

different characteristic is used for GSM. Alternately, LPF 235 may comprise multiple



formats. For exanple, one filter characteristic may be

used for WCDVA, while a different characteristic is
waisedoioos7 GSM Al ternately, LPF 235 may conpriBET/US2003/034784

mul ti pl e WO 2004/ 040787 PCT/ US2003/ 034784 8 filters,

sel ect abl e dependi ng on the d&sired comruni cation

format. Simlarly, AAD converter 240 nmay be

configurable for different operation in different

m&@ssele[c&?g ]de][Ié?ﬁl gh Rl asdigaadorhBuhiehtidie Forfriat. t eéﬁffﬁjlarly,

in digital 45. An optional digital DC of

tingeker230 mmobdmnﬂgmablpefdr differempopesatzomyin D@f@ﬁgﬂmbdq&ot

QIR i el Doyt SRR SBRU MBI Sle 2y MRasiyf cisi
blreofiied biodk 250% bé er%w% Y resRE GG DE 3krandot removed by DC
denodul at or VGA 255 i ntroduces a| n

ofifsee eoeﬂemytlcubhlwle BB‘ér Vageble [Gaip gimpliftes (VR 139ls then deployed
%i A @:flg :Iglgltglf si zﬁ eflne ussetl%; ée%pcbh?oggg ?ﬂuY 9% é&ulator 6D]5MOD) 270.

over var 1’ous J us eSscr

Vo 258 iAtrbdMiced gaifi @dl directeéd\by 2droileel280C of f set
ensation in block 230 are used tg prepare the

BQE@ bandNoigHabihieqvgradl sanpt mobile siarion s $5a5Hehis istRbyted over the
6’&{{6%9‘ BodiRNS Qlt:scﬁ/bpd 24@11)? é%o%éﬁodﬁ‘é $n tDRAJDES LAk DC offset

signal at a eve suita use by the searcher
@bhipeapatiodeimoblotla 230 a?e/ @sedOme prpameothe bafsﬂwaadiaoals)g signal for A/D

be re 'r.dto'n't'.all nept.s. .

rp it i e dBaimic ety SR . VEALESS PP el signal at o
RYALDRRIE E6r 1dé Dy RS seafdhet 25D Ald derRCaMIdtHEZNENONe ofAM6re iterations
conponent of gain calibrationis to initialize the

may dereequirede mit@dkytaonfiggradiByse fcomppnais (refsred itqangain calibration)
%Qfgr ?fsyg&‘ksr}z&a'ﬂﬁb 59 Its&ﬂed At %n e{vp Fle gﬁg@onaﬂg compongnt of gain

reqguenc enc

¢RdRiodUe 3o ndﬁﬁl&lehﬂd Afliﬂdil’hlitﬁf Ghﬁi Ovhtréle@GE®) fuetion. Convergence
convergence time for ain calibration. [1029} Once
time ofy AR ecliPEtion o qrefdmame@tapﬁ they ovgrallt fregrengy switching

%%%F%y ggax{lgfeﬁtg%gl%e, &e?ﬁﬂ: | {IHRS: b h& fhB %oﬁ’&érger@[e %ime for

synt eS|zer ocke to the ca
gair qaiémation. AGC t echni ques are depl oyed in controller

é@g?i gd%g]agf%et sl}sg{;glggrﬁa%gﬁgl 8319 gzpn 8fl szé\i\(l)rggtsstohcgurred frequency
SSkiRfwiMi R0 aR! fre dégl‘()?bdl eslkdepr thd §§ntﬁ@slxz%Wlo<{kl@ &Dlhe carrier

Searcher 260 is contigur e to search for system
frequeatys AGC tebleniquesiangidepleysdrin sontelias 280 ¢e adaps the received signal

SRR The BT RE Sl OB AR BB ool b EoF hich ae

wgmf@ﬁhgﬂwld@\r esent invention. In alternate
enbodi nents, searcher 260 nmay be conprised of nore

(193601 on§egr§berc2{g} is eqpdiguepbly By seprch for system signals for the various
communication formats supported. Search techniques are well known in the art and any

such technique may be deployed within the scope of the present invention. In alternate
embodiments, searcher 260 may be comprised of more than one searcher, each deployed
for searching one or more of the supported communication formats. In the exemplary
embodiment, searcher 260 detects and measures the quality of W-CDMA or GSM
signals, depending on the mode selected. An alternate embodiment may support any

number of CDMA, TDMA, FDMA or other communication formats. Time spent



for searching one or nore of the supported
communi cation formats. In the exenplary enbodi nent,

weemtoies7 260 detects and measures the qual it ypof/US2003/034784

W CDVA or GSM signals, depending on the node

sel ected. An alternate enbodi%ent may support any

nunber of CDVA, TDVA, FDMA or ot her conmunication

formats. Time spent WO 2004/ 040787 PCT/ US2003/ 034784

S aRBR L RAd hRhsiHg WJI%M BYoRIT Sb@pancht of overall frequency

anot her conponent of overall frequency sw tchi n?

$let<é1mg/latémw eTiu c@upetliéWW; tQCémm:sq detsilerbferthes delow provide for

further g a

liaE s eisrones S ReatOy SOEHRLETTHHRA" I 388 on. te

@Attt My HehRapte@ @s phﬁidef@}ﬁgb@l thstohE 86hrtlo idEcnpleR, Which allows

si gnal ?;at the search is conplete, which allows the

ih@creffeweerr tp proyRRthn begin Heggprocess of gedwniag bagk taethe migingl frequency
C to

QR shutyie BEk A Bhink }ERY Elona| REquich SiEhehiby).

g®31hi mjl)n]ar[l)lQ&hlodSlatdrl 200 ¥5, cdﬁi‘gﬂdﬂbﬂc&t@ﬁeﬂlﬁﬂula& signals for the

configurabl e to denodul at e SI aI S r vari ous

YAHVS FPRENEAtIe frmats sg Fﬁﬁ‘@ﬂ teghnigyes are well known in

fh@cﬁ aﬂa%ﬁgﬁhvﬁbﬂnlwm '&: dEﬂ%%'@d Lyigad tﬁ@lécc%écaf the present

t echni que y be ed"w t hi he scope of
imvetemt  Ini attematei esmhodimernds$, tdemodlatar A0 dnayele sqmpnsed of more than

denodul at 270 oppri se of nor e t han

i aleiogbBlor” Eaeh Sealet o s el Aen o 2R, Stihe, supported
minificRPRIhSE. 6 eHYeKehpRiry embbainiet, denlddufab® 270 demodulates
exenpl ary enbodi nent, denodul ator 270 ‘derodul at es

W-EDWA @ GSMisignghasiependias on dhemodn selpetedrpda allemate eghodiment

@%X/E!IE’W;F% r%f%f%m%m ca %‘l on ?or rrafhtu."ﬁéa,&r?n formats.

AxaXpnleddoimudiulaadra 702m8y perforpe RIKENTdesiing, eqealw’an@), combining,
equal i zati on, conbining, deinterleaving, decodin
%atedaa\«% Segpding. andnafipehethss functions %Sdresylr%ey g fagmat of the
ei ved signals. [1032] Note that in all the
n% Q&?Téflftﬁg descri bed herein, various discrete blocks
EH032HepiNdte dchat on abll the |etr3bodfmallntsdmsibahher€hoyeriotﬁs dik¢rete blocks

in {he ni ze that i t er.nat ) ) )
isleacieah for Slariy BF ATy o Tatrer o8l it PR il gesagnige that in
ikhdid! enddtAng, BRREE TaRIwaré BES) asBcrBSrob&R6kst 6r Digital Signal
performone or nore functions described, or portions

Prosessofs. (D$&s) mem b¢ usegltth pagorrRPNG Or Tare ﬁue@n@utdesmhqg Qr pomons

R Lo BL e BE PO R, B 5t

ﬁé}aWQreaasC\Omﬂslﬁﬁﬂ hai@¢phrey ddbr eRampkf Q:fal’ﬁh\éﬁ 26®und demod 270 may
denodul ati on searchl ng) and ot her gnal _processing
shiaska commonHaSRysieployem i performy waripug ﬂé‘ﬁi‘Pé‘éé%%fb SEARRIPE, and other

QERAI cf%&,q:sgn?g tasks. Furthermore, one or more microprocessors may be deployed to

share in the processing. Those of skill in the art will readily adapt the teachings herein
to these and myriad other receiver combinations.

[1033] In the exemplary embodiment depicted in FIG. 2, a single component of
each type is shown for clarity of discussion. Alternate embodiments may replicate one
or more components to facilitate reception of signals corresponding to multiple

communication formats. A variety of examples of such alternate embodiments follow.



share in the processing. Those of skill in the art

will readily adapt the teachings herein to these and
wonwi/ae7et her recei ver conbinations. [1033] | npdesS2003/034784

exenpl ary enbodi nent depicted in FIG 2, a single

conponent of each type is shdwn for clarity of

di scussion. Alternate enbodi nents nay replicate one

or nore conponents to facilitate reception of signals

AOBSES PANEHJugh e TP shliRbEporfiOANBE ML AL sta@6ATAD6 is Aot shown in
variety of exanples of such al ternat e enbodi nents

FI6).120the svmhzsw/mwammve@smo@ﬁ Oausraigter awéll @gwith the blocks

Al t he tr t ' i .
FrB TS patPrrelunfte AW AEE 2R e TR S5Bidhd Hlst wai
el Shetr@thnyibdioh, tuﬁﬁthg@z&[{bdliee 228.Sis\6Bhipletéd Mﬁ'rtﬂb durent frequency.
bl ocks depicted. In this exanple, retuning t

Evan dlisspatepmbodimest, 4 spraate s Ehesiey (Mishowal may b'ﬁ fleployed for the
Conpnf‘{t‘?rggm S§ﬂ ng lé&ﬁthés% SDIYRY HE ‘?‘étﬁr?%d &2 Soon §s recePtlon at the

rren frequency an al terna
ﬁlmdlffﬂqlﬁbncya1§emplated. s Thishamiy zalow motedsdiimvanin firrgudney switch
depl oyed for the transmtter, thus allow ng
hesi zer 225 to be retuned as soon as reception at

EIQQS] CUrTh &Rt arroﬂ?eq WRAGK VS aft Qﬁahgﬁzﬁ Feceive s?'nﬂﬁkizél'l ﬁlﬁ’y\b@deployed

reduction’in frequency swtch latency. [1035] In yet
awotshernil The radcﬂlhvml racrmwebrmlnqmar maerdm tnoed yo threnéw drequency

depl o h |
g{%t ﬁéfgfegg é%{q{t}m ovvng tﬂﬁe CHIéfV\r,l frtgcla%gﬁ% al?omgg Sor further

ﬂ@«i@h@y E\Qﬁ&ptatéhﬁy k&u@W' &tnﬁﬂtlﬁlbxérhﬁaycw depdyed to select the output
frequency, allowng for further frequency switch

ol eyymwu@r i Gher pomnenants e pe pjicaed & slidrent qomnmunication
?oﬂng&t (L%uo uizgrg'éxan?e%lf ell tc%ﬁlré)h’?é( Qilgﬁlsﬁgiz %m{)&elﬂf‘sr may be deployed

corrponents 1¢:! cate
bawsemitleea LN 215 aindathe 44D weivertef~a40 dxanpd @r more commumcatlon

conpl ete chain of conponents y be dep bet wee

for@atsna PLATRIREET oY D dSPIG) dERGEs Aélacyopw%nd% 0 & selegt dhe output
t S I

AP o T Hpics o, Bpheble 2 FRie PR 08, SRR IINRC23S, one

cedigued. foF8V-CGHM Apieesptioh andiwekmhctésr GSM e:cemlcxm: plvey synthesizers

%g@lﬂ? gg?fﬁﬁﬁ)&&{l L ec%?cigégé @B{))vneeGng él%[ﬁr gﬁlgfo%\%e synthesizer at the

AN RQRERSS S0 cdRAMdTRY WiRldaR Bief is ARed 6€ kédepGorRAOURe current
to allow t’he tuning of one synthesizer at the new

frp@qmehcgf WOOMEXG mayh¢ deployes apchrsingly aig@propsiate multiplexing
! eC%g cI tot I&Qre one rng%r IL rsiefﬂllllaefr}g%lonTWO ?} él%FeSLI%gxg 215 may be

accordingly, or appropri

ﬂ&ﬂl&yadl 61Xh @ﬁ)glenEN Abgaylbg usade dInttbe %hta&frﬁe Qinﬁ)nliplette frecel ver structure
simlar fashion, two or nore LNAs 215 naK
maplbe yleployest fof carihenmemumnigating fopBat, wih myl pleh@gészﬁfﬂ%%he output

ﬁ)r(ﬂgffpé@ttg seaet $66 ard ddtiddtlifor 270. Any subset of the components 210 —
255 may be replicated or shared, in this manner. In some cases, it may be desirable to
deploy components specially purposed for one or more communication formats due to
the varying nature of the format requirements. Or, it may be desirable to replicate
otherwise shareable components in order to reduce frequency switch latency. The

variety of alternate embodiments given are examples only. Those of skill in the art will



may be depl oyed for each conmmunication format, with

mul tiplexing to select the output for delivery to
weemtoies7 260 and denodul at or 270. Any subset BET/USE®03/034784
conmponents 210 - 255 may be replicated or shared, in

this manner. In sonme cases, iltl may be desirable to

depl oy conponents specially purposed for one or nore
comuni cation formats due to the varying nature of

feb@1y QUARL tHee PnEBIBNERclofdd hbfeid™BY By GESthkapbstibled component
replicate otherw se shareable conponénts in order to
qoadigumatibnequency switch |atency. The variety of

AbSEI "2 G rRoRdt TS A S RO B 6 AKATBLESL A Kno NS §n example
Gy URREOSCRIBLNGHEs, eld o apditleleratiaptreddiver P @lgel Sdeployed. A
di scl osed herein to any of the possible conponent
r@@%f@fgmua&theo@@loxeﬂos@qupp@m thedly fdl @nd Syperbeteradyae) reception, if so
ﬁ , a ZIF architecture is shown as an exanple
y. O her architectures, e.g. a superheterodyne
[ﬂOE’E] veFIGnBys aIfBﬂvchde)érahG:}xedlpla@y ntegodi ofeﬁreqmycybmitching 300.
tao _support both ZIF and super heterod
st .359 ipsteles dhe fechniape gl7) PeFfQEMIRE j 3¢ g and/or other

&E&Wn s Of ANaRrRiP! Rqte B NAch kiR %N@ "&¥ original frequency.
sw tching 300 Met hod 300 il lustrates the techni que

Althqghf varivus gfeatem ctfii methodh 300 raro phwiculanky svitalaent nterfrequency

Belbb kT R UL Ty 4 B

ml&hhagﬂs 'd@éife’df Wliethed drafot thefrAdbiletfioh TEYHRNE Yhe ongmal frequency.
sear ches, descri bed, the& nay al so be depl oye

Mé%vequﬁtbwi BOQ begiys sywherihe symthepizes (-w@h iap sypth 225) is

1‘(%@1?1%? E(;a rl %F\P/ggél%lg\t@ n@’?& 62@?1‘6%&9/&@1&&%%8&%& 1*3 eﬁé}ﬁll% some settling
13hO reqdiredefor lige synlidiizet ke ret@isuhthasesy freduea2p and $tablhze at that
retuned to a new frequency. Wth a typica

@?HFH@%izer there is generally sone settling tine
999 reqn f QL D dt3|26 SAREN AR AREiIVEP HidtleUnS fetedshs), neI"M]ls may entail

reqguency and stabilize at that frequency. [1039
mttahzﬁlg(bne adj JlTLQI¢ cohponeptsdowreceptivaen thesconsuwssation. fofmatghat will

et e P DB PEREIR BT e CARDT g deigd below, o
. 4108ekr 3bmbbfen 8NcoitRAMEE IS0, fore xRl 984/ progidfilvatfous components to
processor 550, detailed bel ow, or anot her conponent

a:dnus@ de: mole.e Fopgrampley the ﬂﬁm@lyemymw b@\femnmprablsssettmgs that
g&lte t%tbse Aifred® %ru e ]\t\. £$e mlﬁ) li z% ef{ilandNuP Filter tap
%a I gur e Sse %

ve con
ﬂﬂlﬁi inay blﬁb @kd&@ﬁrﬁﬁhﬁd(} Or} ifenhﬂipplmnﬁgumﬂd)rtsl aliel p@é1ble utilizing

r\{c\ncéllceracgr?lfpg#elntts th?cli ua%prol[:)lrllatteexrnutlt?pﬁ)exmg options may be selected. Any
number of tasks may be performed to switch from a first mode to a second mode, as will
be obvious to those of skill in the art. In the exemplary embodiment, the mode change
is performed subsequent to retuning the synthesizer (step 310), while the frequency is
settling. This reduces the frequency switch latency whenever the mode change time is
equal to or less than the frequency settling time. In an alternate embodiment, the mode

change could be performed prior to synthesizer retune. In the exemplary embodiment,

the receiver is configured in the first mode for W-CDMA communication and in the



val ues may be programed. O, if nmultiple
configurations are possible utilizing receiver
w@omponest s, the appropriate multiplexi ng optiPOEUSREY3/034784
be sel ected. Any nunber of tasks may be perforned to
switch froma first mode to alksecond node, as will be
obvious to those of skill in the art. In the exenplary
enbodi ment, the node change is perforned subsequent
taronémode figr GHRI symhbeisatioar Tiosepf Si)n thehird will keognize that any

fre uenc settling. This reduces the frequency
gleﬂw?%?fbﬁeyawm%awpppﬂ@s WEbi® the seope of fhegresgnt lewmon
tﬂm@f | 93 %tefgb}@? bi& the SRYEORY | h%?tsﬁi'bilﬁgd td Wi rLg dédired threshold,

alternate e | ment, ange co
panf oarh’oefmqor |183rpetformg&ht hésither excetplarg. eﬂnhodihent gain calibration

{ th f
EHOTIEREY Lo dbiSFbF oo, B I oA £ e He gPus gain
BIYRKY Q&Q)f)gﬁlaﬁgdsUS{%@Q%/nQ%7$é‘llgel& arRcamd &REertéoindSaM various

communi cation. Those of skill Tn the art wll
prosesgingadernenis thahfollowo dvidesaritied dm FIGr 2ein threegxeplary embodiment,

%(82)8{ Bﬁget \Mt](gcii& g@f)hr?al%% g%t%}% (53]0 g & 51&5}61&2)&1&(':12 ?g@t ﬁllr(c) Qigaloyed for
tednomat b theaDd esmpeﬁbmhﬂ&ﬁtgairdls spgad ceRRb ithy ENLAOZIIS &nd the VGA
Eerf ornmed. In the exenplary enbodi nent

a
31 BhiaembRdiment Sraneexeapleenlys ffgeqe Q,foﬁlfﬂbﬁb%l? i feadily extend
r |
R N g R

eordpletecproagadaastepPdicessi ng el enents that fol | ow As

i bed i G,2, int I mbodi t, t :
BT} o db siPorits stresiat B BrBoknohiy Brches Hegpensy. Searching
Ra9 &k péEBimét, dr GaRk MAGurtAbnts MMRY &) dQémiie t}@cémst%nr(]:g or quality

conponent. The gain is spread across the LNA 215
ohe wwum%lonmswrwmahermnw frequgncys x Wpere tmisgarching or other

I%gs%gen?ent com etg,t@tgg% at\é\ngéh%r eadily extend to the

eac |ngs jonent conbi nati ons.

[@0d2] gain sté§|3l50 [ @tun@no kife priveTRlgBéRy. nmﬁ)s:ﬁag bt @ar¥ie@But using the
340. [1041] In step 340, the receiver has been tuned
wshmlﬂ@swwwheéqmétﬁegzﬂ%e QK mynimies 1agracy & FespmiEg, to ghe original

€E %?ﬁ §esgas s. 9ol Gh& MM %B? n?ﬁg} fév&\)lgﬁgc? whitnever a

nnunlc i on resour e at
ﬁas\eqyaanhms dﬁbmed téael sedtipldisearcbes ot be¢ orneasu freqemties Smay be

onpl e roceed to s 042] In step 350,

SaTGmed BfoR @O ma R L ot RCE. oy be. car i ed out
(o8P tl}"?G ueﬁétﬁétgtk??ﬂo%ﬁ&{'&eﬁo'tl{brséx%%leg%@ freqistdy §Witching,
mnimze latency in returning to the original

fﬂﬁélq’d éﬁ@y Metmsiﬂ&qmgmsoo etep dOodde ré¢siver Mhﬁtswrtem frouh the current
s, desi

Raheey of SECH ESpERERRIE ws tERMiEF anf detyTh 0% ot Ty additiona

b@quenmes To facilitate return to the current frequency, in step 410, the current state
of one or more components for operating mode are saved. In one example, mode 1 may
be W-CDMA communication. The state saved may include current gain values for the
LNA and digital gain, DC offset compensation values, filter tap values, or A/D
parameters, for example. Those of skill in the art will recognize state to save as

appropriate for the type of communication mode supported. Note that saving state is



performed before returning to the original frequency.

[1043] FIG 4 depicts a flowhart of another exanple
w®kooneqgsency switching, method 400. Method 4R0r/bs1i3IEs4784

in step 410. The receiver will switch fromthe current

frequency on whi ch communi catlidon may be active, and

search one or nore additional frequencies. To

facilitate return to the current frequency, in step

Gpddnat. "R n€ay! [EWIMeSEREE rediibe BREFr&fuen®) SvikhTRRAGN! Refufifing to the

operating node are saved. In one exanple, node 1 may

mew@@md@t@nmmmanbw The state saved may incl ude

@w‘éﬁ Clg glsg XthH%%xC{/ rl],I&e@% qf#sfe'\b arg d%af)%és%s rrlbg%essary to

A AR 86 drig tBX pEROE®In Which eh@freqdnenby i flottdtbl@r In some cases,
wi Il recognize state to save as appropriate for the

wameptie todmennceain calibraden whipdhe B8AULSY dS SRR BRY (fguse the
c°'<§r$7!e§§h§e typfp% 20 gglzegsaeom? PCT/ US2003/ 034784 13

y, I'h sone cases, reduce the frequency
H\MS]:h IIﬁtsprIyZS Retune rthcﬂgyrttbesﬁm to she edwsfrequencg to be searched.

etai]ed furt bel ow. [1044] In s 415, the AGC
et ogar0” T it AR etploge) T oA 2. e SAEEply, mode 2
ay b @gm%ﬂl%gﬁldﬁur Mg VRfouReEdRsbrieRts Wi @t t&River may be

frequency is not stable. In sone cases, attenpting to
panfigorad fgamdc 2lreaptionoas debiribedtabeve weth uespest tioFIG. 3. Note that,

set t in aus t he ence tlne Quh AGE S5

£ by e o P AEICHT Bl Cols iRy, prior o
fa@ﬂn@nﬁmyﬁmed@ﬁers Weld to allfwo et@ting theSdyBhedidél at ke last possible
step 430, adjust the protocol to node 2. For exanple
ma@ng(to RpiTgEe diSKIRsioRTHO MmQded icommurteatigns); and to take advantage of

%Rﬁg%“tﬂcheoéf {hggséﬁ)ﬁ]%ﬁ%é/ in 'EfPe%y&%l%?“éﬂa%ﬁ%to Q‘EI 1&99@ change

rece ed b respect
SccuMotbsedquent to dse beflsizer rdrenaroPeoceed tte hlemay)n block 435, which
al ter nﬂbel y e perfornmed concurr nt |y or prior

fogpt hrsigta tike fs%‘t‘ﬁé% ifrrgpencydige \sabilized. athweepa\mfwguency has
Etlﬂlﬁlﬁé’dﬂt@e\%itﬁlﬁr a&esﬁr@@ ﬂh?egﬁ lﬁog'ﬁb&lfﬁ to”@%Eant Oln an alternate

mnimze |srupt|on ni cat i
¢rakedimentaa ttape nody bet Mdstetgbmeratg atsigreal @.fhen h@re deterrmned time has

it th nbodi
DNlirde 116 PPt GTReL b pRERSORER B hororPE R g synthesizer
SRS efind. Urliﬁe%én‘éfé@éﬁ abeg %aﬁ%@ usdicChegin E@péffib@@lhjutstﬁlent (details

itsel'f until the frequency has stabilized. \Wen the
rewhpwahuency has stabilized to withi n a desired

tlrl%gfjhmlg r&ﬁe%%é f?s%ggdjééélgn{ 3 I%Qd E{sr}gia)g Iba ﬁgrlxied out by

rrent nera

vetiatiag pﬁ@DdEddﬁﬁpﬁnBﬁdntthﬂaghﬂ&ind&ubﬂricﬁﬂg tAdrestimate. Any number
pre-determned tinme nmay be progranmed to according t
thpC‘syﬁggmpsatlon stages may be “deployed. In one embodlment a single

analog DC offset compensation block may be deployed. In another embodiment,
examples of which are described above with respect to FIG. 2 and below with respect to
FIGS. 5-6, a coarse and fine grain DC offset compensation is performed. In one
embodiment, the coarse grain DC offset compensation is performed in the analog
domain, and the residual fine grain DC offset compensation is performed digitally.

Once DC offset compensation is complete, proceed to step 450.



settling tinme. The generated signal can be used to
begin DC of fset adjustnent (details not shown).
wQ 10463078 step 445, a DC of fset adjustnent i SPAEUS2003/034784

This may be carried out by estinmating the DC

conponent in the signal and sibtracting that estimate.

Any nunber of DC offset conpensation stages may be

depl oyed. In one enbodi nent, a single analog DC

gfoﬁﬂet QRNREH A0 qatd%mkgmycmoﬂqplawegedl NNBROYKMR! in some
enbodi ment, exanpl es of which are described above

@mbwlmsq@eac 1offs¢t| @mEngatign pas| J@w dﬁsphbcrdem@ache genfigured to loop

%%]%83%%3{ (18 who arBISeer%g gé}ps  HOE éralrgﬁo(g f8tffs {)mpfzrllqsatlon) In this

438! BT @r@etnccﬁﬁp@fsétmt 20 NRe R able@ Huking RAE fAGTehlibRation.  Any
the anal og domain, and the residual fine grain DC

eymbest ofc SaPeragesi BAY ibs FPITYSH BEPUghepitt & lregeIver Onbie thocexemplary

Ch PR TR MR ASSETBAT o PRSI S8 conc

i%ﬁﬁb,rfoamtd) et idigigh MG A 0K fted| AGE Has besrapatornisdt(en tvhale, or in part),
S enbodi ments, DC of fset conpensation as just
%f‘r‘ﬂgéia %Ll)‘g?iééﬁfl gured to loop continuously (in

OaBE O'NE (RA @ano%k‘%nﬁ%agésnﬁeéalr RbtMbdGd b d &imultaneously. For

conpensati on). caSe, DC offset ‘conpensati on
erayniie, avasatN@d rdaybmgexfdrmeA(xlecam ittt DO offspihgompensation, with

refisaf DRl SO BeRal Y STelEDAT KEiee Mgl G fine Ace

ﬁﬁ?tﬂeohefbﬁe@@ﬁtﬁlothmmeﬂt giinadafibRdioh Was cafvbrdd1® Yathi a certain
control is perforned in a digital VGA. After AGC has

theesholde Fhis eaannle wilhbo fletaidad furtherehelgw withrespseidtotRJGS. 36. Ifthe
g§g|0§1181gt18111 ?1%( Pétgget %&Qe%?eld 'B%c%e{l B3kte %4b081§&19@'/{bC and repeat

ages need no Si nmu tane usly
Bmfﬁdee compafsaton\ixd Irhia)folhxﬁwmg rsteps dediled beg’mr&ﬁg um Stép dK5 (as just
DC of fset_conpensation, with subse uent DC 0
desariea Qs gainsalibagen BYs cpyFreed Meeéfmst%‘*@% Nrrﬁeﬁeat in one

éﬁﬁo%m@}{ (, bR lﬁﬁé‘s Rf}terqa}uﬂé Lefb® uﬁ’tﬂrifﬁpgteg@tl@ 445 have converged.

ration converge towthin a certain
Nbteefinhkd thaTlohse enahgaen walitrathom, delvsaqhend té arfrémprendyetlange, has

th t to FLGS 5-6. 1f Li brat
heca SsEPRER: itgRvePgeamotaCfomed B ol aspiabon loops to
ASAanud 6l rire RRsking @E:ar%faﬁ $the COARRNIEOA KA b Spproprlate In the

fol |l ow ng stesdet ed beginning in step 445 (as

?mplard@mmdbe@yt thexfioe gepan BQ@ﬂfsebmnpmammsloen aueéfige AGC loop
?(hn% eggncfeﬁ IP{'H uﬁgé)a &%%%n}cgla §es 1019ne embodi ment,

erre after steps 440 -
Ar0a9hav dn ey 86@ aficasutsatentss ate tpegforrhdiat thecsew Micgidlcy. Various

gai n calibration, subsequent to a frequency change,

$Hptem measurements may be performed, as are known in the art. For éxample, simple
received energy measurements may be performed to detect the existence of a system.
Or, a system may be searched, and one or more available base stations may be located
and channel quality estimates made. Once the desired measurements are completed,
proceed to decision block 465.

[1050] It may be desirable to search a single frequency before returning to the

original frequency, or, any number of frequency searches may be performed serially.

To illustrate this option, in decision block 465, if one or more additional frequency



been conpleted, it may be common for AGC and DC of f set

conpensation | oops to continue to run, tracking
w@eb@agessi n t he comuni cati on channel as appr oOpeT/E5®03/034784

In the exenplary enbodinent, the fine grain DC of fset

conpensation | oop and fine AR | oop continue

indefinitely during a conmuni cati on session. [1049] In

step 460, neasurenents are performed at the new

fgaeshee Reryain V@I us stepyslise disaklapaimecatibraiona(ys lnecessary) and repeat

erfornmed, as _are known in t?e art. Far. e

) | e, .
erffRgenaetiichetPPe e gysorbsd R TP E S aENaYor Thage of skill
{;,gmg ah&a rgébﬂgn&g'tﬁét%aa?s&fch%wﬁé BRle albordife &Y Sy BniR¥nication

1
sear che and one or nore avail abl e base stations
foagnabend ot ahy duppometd dreguamdy. (Qade thy sesrthesadre somplbte, in decision

C e desired measur s are conpleted, proceed
%Cgéégsﬂr%ﬁeﬁfoo 18&%‘5&"%&%&] It may be desirable to
. pR3ITh awhilOGhSods' GABRIMGYNE Bhe8 Bedre8dseAbdOwit thé@ssumption that
original frequency, or, any nunber of frequency

theagrignsd fregyerisy vgiélrlﬁeoremrd% &y, itke aq»{antafg@ ¢ofi thg fast £requency switch
Bl e PRI pre. A AREL" BB A7 siEE o s Oy irgRerformed

iftersseadedvaishin @ @Bimunicatioh Bn e frtquendit fas ddbaitletl @e@di)Nor whether
calibration (as necessary) and r ggeat . the frequency .
thi reeqivest sipBLY) fglnes) @ne Ferpdias plothe cigstinatigRdreqpengy. Decision block

ftﬁ?ﬂHf‘s‘ﬂ?&t%s thTé“SiftﬁmPfIf ﬁﬁi dd r%n i ‘Preglﬂ&]cgfahd Widde A€ P ehifined to (to

t hat each search nmay be e according to any

cantimue g attierconfrouniedtioarsdssoon @nthassysEor, fedexfamplp) eproyeed to step
hes .are conplete, in decision block

th .
T8 1 P SesBS S e PSFoR BEXY8PO0. [ 1051] Whil o

pis2PUS IRRRPUTIEBLS oP RV e RERA HAS Ghiuke tasvdalbd IM&ep 410) may be
assunption that the original frequency will be '
eamnpensatad tfor thehtimedspent agpaching thhelt¢raste frequgoeshcylechniques are

B D L TRt RUTHAR  UBIR s052I P v

ftef QENaporadt i18nOAltcdite fehbgdidney, (@8 VARRE driReameters that would
herein), or whether the receiver sinPIy retunes and

FedHHP Aelay compensguan mayteinified ey stafsesavingotiem Y kProceed to
ézg 4gp! &SHs?Jr?Sth% N L BhABP cotbedddfedOLh@! Pthed (SIS Espective
and node are to be returned to fto continue an active
canpairhtsais appropeiass. Chhearetuhato ssapst Snp pedorne f@qudney switching, as

roceed to _step 475. If no retyrn is ired the

Botesseoataiprebbp i fisgupnadr N ik s S anf gy be performed
Se¢aHestAWRhVAbUe Shdnde Ve, IslbsthBéht4d QhitidBYg :'s’ thesizer retune.

conpensdted for the time spent searching the alternate
Wheguta cirequeech swéitale sis agompléte dvgtuinmg ke the torigmal frequency), the

a&g%lﬁl hﬁﬁgéei:eﬁliﬁm%%ﬁ %ggg%%%lc\)l\@(g r216t5 ha?ldt4i76Ean8fsft6¢’p?tas iagy additional
frequencies have already been searched, and the return process was initiated in the prior
pass through decision block 470.

[1053] Method 400 is an exemplary embodiment of a frequency switching process
that may be deployed periodically to perform measurements of neighboring cells and/or
systems. Among other uses, it i1s well suited for deployment when limited time is
available for such searching and/or measurement. Searching during compressed mode

operation in a W-CDMA system is one such example.



step is optional. In an alternate enbodi nent, state
val ues or paraneters that would require delay

w@ompensst i on may be omtted fromthe state sarEnySBIEMB4784

410. Proceed to step 480 to restore the saved and/ or
conpensated state values to tHeir respective

conponents, as appropriate. Then return to step 415 to
perform frequency switching, as just described, for

(1054} et UY aridus embedirientiNaiag Hehddpl@le@if viryang feteABH coffikurations.
?e perfornmed. concurrently with node change step 430,
Ob&synRla: 14 & cammoz: |aﬁgde§§}?heﬂe§h%r foropufsseivenie peipgn some

FURAYRNAYLS Ml db al?lo &hé&s (i Gl V\#]HI‘ GobnQird N m bile staﬁon may

original freque e process procee rou
d@npxsseomnebcbramkse E@rﬁmﬂ CircOita(@sy tmpng aEheanymponents (Integrated

K 8% et S0 PONASE T Pnft ARPLRRIR SR ot [ Bated Circuits
PASKE sh, N QkeliMsARRdr e pabi ebmthb6fAly ks twgmﬁ dOAOGr fndre analog

an exenpl ary enbodi nent of a frequency switc
Bromey be deplayedraynrer thopd digisel 1pe nnayobq:@apllqyedo Cb‘emﬁ@dﬂnode ICs

%ﬁﬁu’nﬁghg’l ‘gl{eds 91%{1%1? clno]nglﬁ m%yegng%ﬁloa% n01ples of the

ph:edfhtl invéntiefl dré Mpplicablav@iah@lBliéh fc@ﬁﬁ@ﬁ@tﬁbtﬁea[a@lbu@@ ects of the
and/ or measur ement. Searching duri ng conpr essed rmcF
Bpyertan. partichlagly\spmenenagkfeatiressthatmsdussclicquengmswitchyigrency may

89 ﬁ:%@&ﬂseﬁ’ﬂﬁ@é@% F%yé%ﬁ 16 [1054] Various

odi nents nay I n varying receiver
U&S’S] gu erGL 6 rabplctsFim exexgiqry embotinent ob amb@,59@3hat includes several
descri

FRRED DR R i aRAp D ol AITRY b8 ABDGRREPLPHAOY g mobile sation

10O béptted RITBICN 2. ATREDA|sfonSSfbifpOnéRY betWREP hhatss ﬁmﬁdl?ftal or on-
nore Integrated Circuits (1Cs) anong other conponents

[ anceofif dCc@mponenssiiis depicted il Bl édmrdhlsyatr\@fm@ds omiya@hose of
fic Int t
S B st o i RO E, St bt g e of e

preeen0inventicn. anal og IGCs rmy be depl oyed. One or nore
digital ICs may be del% m xed- node | Cs o
ni Ag 8 gwmpleaﬁa H |5@gIGf éi%tm@naw the majoripe of the digital

Ig)g.lfl ngcfeséﬁhﬁd%tﬁ%s %}& Gt Bel Ra8RR ttHenXﬁn(%%nDatgl (A/D)

eto any SU Con | gura arl ous
odnvehier 240nisentliuded. Peurther 2bGrahy dsmnsﬂ 270nas &lellfaeaiddineﬁal digital

f h
SRR SOHE S MR ST TN 80 i o
fokfpard n@? B dﬁé&t@d 3R Iﬁ@ sl 2N Q@OFHH['@? 200 gﬁﬂes‘xﬁr 999, DC offset

that includes several —aspects of the presSe
Fampansation. 230Crgblownpags Ge@BFo Y35 amsngaparatsfl in hee or more analog

PR3t 0ol RIS L B e At varons
components of the mobile station, including the analog components and IC 590. As
known in the art, a shared bus may be deployed to reduce specific interconnections
between components. In all the embodiments described herein, a bus may be replaced
with specific connections, and vice-versa. In some embodiments, direct connections for
certain control signals, examples of which are described herein, may provide certain

advantages. However, such configurations are not mandatory. Those of skill in the art



I C and off-1C conponents, is depicted in FIG 5 for

illustrative purposes only. Those of skill in the art
wowdok/osegogni ze myriad conbi nations that fall »ET/b$2003/034784

the scope of the present inyention. [1056] In the

exanple of FIG 5, 1C 590 i nd/udes the majority of the

digital processing described with respect to FIG 2.

In addition, the Analog to Digital (A/D) converter

WidiOrendil y adﬂpﬂdh&d priﬁ‘{Eiples llesclogéd) heneth de amyl cdﬁiﬁm@ﬁ@n wEtbdbmponents,

as ad‘llé)“ onal ital and/or analog functionality,

Buisgs: & WIFrF‘?f‘"IQFtE? s2) may be included in I C 590,
[204710Ug sithRY fRh®n r&@%hdiﬂpinclt@ 21 iC 5Y&inchudel MAligthPrilter 245 for

m xer 220, synthesizer 225, of fset conpensation
12G0ying the AGh2pHRespi. |Tr@rou¢mwvaf dizil filter 249cio dplovestdetd digital DC

455 5015, APy IRSEA e i Bl s

éjoh@]tfmma BCséfidet Signaliif eencdeligefcdeo ANGAOLS5¢ WHRBNEHPISfies the
| C 590. As known in the art, a shared bus may be

sem@l raetin S%elueé ageeE ﬁ@rpedql?ﬂcm (serrakert 369nand mme%w are not
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[10583- veCsaxrollem 230 meayeintlode manay oficbﬁq;bnmn rwam'pl@m of which are

pBlctse B EACHBAEH Hetsiey et ks g ool fguiency switching

PrOMRY €The 88taPorfedlyf dhewh
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arey shawr a&@adctbwlc&étamr dldrisy pf dmmqsioeasmdiy sthasof skiflririthe art will
to an Qhi nation o ent uses, .and
rheReB P oA cofih o Poess SR Fectiniose B Shocifl Hhuposp dgpdware, or
iipldnhéate R withore98r hided bt fal Srddebfak|putpdst §roctdsord, Qﬁgltal signal
receiving the A/D 240 out put. The output of digital

PPGessOrs, 22 gny sorghinpiien ofdhe abayegi t al DC  of fset bl ock

[gégb] q uaFﬁ%&éS& %d ‘§%C%dee\é'1§c I?P(;l[f:g bh(%cl’t%ggss{) IH?% ﬁ ? §eneral-

resi

pulgose dﬁﬁdrﬁﬁb@@ksb@ A/Cﬂigﬁ’ﬂSmgMI phocesqori (DSP), tdsrea spegiadipurpose
for use _in searching and/or denodul ati on (searcher 260

PAPRFSHENBEAOETIT arl M PerioRmmernitallfythe funstipes efelBe gifice blocks
degwkeg %8%-,11 [ad O ]oti?&nbfo%ésﬁf ?e%g B@Y%y (HAClitdRs dé"‘moblle Cftatlon

riety of components, ~exanp Ees B Whrch are epl c
Rrocefs$as, 559 maydbel eoraietted whtr mecnal-pumesmhar&wanehe asusttin dese tasks

oy RO R B 2 oG e S b son
?IH?Q&GIG 5§90,ar4n THANMACtRM HERMIAL tay! rrCkderhalr s@dhaz[s' dnYexternally
di scussion only.” Those of skill”’in the art wil

coapesidl Japtaph aempaieh ot sApRASEAR tawd nNebvaerkpmayetinagn an additional
p?@cegéo?lm&% hotle s?z{t%m'afo% (ng{ shown), or may run on processor 550 itself.

Processor 550 is connected with memory 580, which may be used for storing data as
well as instructions for performing the various procedures and methods described
herein. Those of skill in the art will recognize that memory 580 may be comprised of
one or more memory components of various types, that may be embedded in whole or
in part within processor 550. Although processor 550 may be connected with any or all

of the components in IC 590 (as well as with components external to IC 590), a subset



i mpl emented with one or nore special or genera
pur pose processors, digital signal processors, or any
w@ oondiosasT on of the above. [1059] Processor 558CT/BS2003/034784
included in controller 280. Processor 550 nay be a
general - purpose nicroprocessé?, a digital signa
processor (DSP), or a special -purpose processor.
Processor 550 may perform sone or all of the functions
of theeonopedtions bllecsbbwn i &fU ci edthepselatetd fraqueany switbtdfig. Processor

% gcesi)lg%g u1r y the wirel ess ile station.
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cornect withsogpesenss vwathin G 598 s eveall@etails mofrshyy). 58Gystem timer
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& ssﬁwwmhﬁndﬂ(ﬁ perfofmtaWite) %h&h@ bhPafl & SRHICYme. This may be
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TR A TR ER R ——
respect to FIG. 6.

[1062] Bus controller 510 may contain additional logic for arbitrating between
attempts by two or more components to access the bus simultaneously. However, in an
exemplary embodiment of a method of low latency frequency switching, depicted in
FIG. 6, the sequence of steps is selected to avoid bus contention, and thus arbitration is

not needed in bus controller 510.



[1061] In the exenplary enbodi ment, processor 550 may
direct bus controller 510 to issue a command (i.e

WEeoohos T8 Wite) on the bus at a specific tineCT/Uk1083/034784

may be done by supplying an address to indicate the

device to be controlled, the &ntrol value to be

applied, and a tine reference at which the command

shoul d be issued. The bus controller nmay then issue

{H63¢ o€ danceliatien bargrohblach 49 isopsed té comrol mmc&x&ﬂepﬁmon of

tlner 0O as the ti ref erence e benefit of
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control conponents via a shar ed
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is process i’s
whetslamek:hfppect to FIG 6. [1062] Bus controller 510 may

i n _addi tional ic for arbitrating betwee
ERRR ot 4750 exma oo momenPs itk es D primblock 560,
e iR CfHﬁth & V(ff rA/D &P@&er%@Wh@r% éﬁfﬁ’ﬂﬁ‘}'ﬂé‘?ﬂé entire A/D

of "a met hod of Io ['atency frequency sw t
datpictazdan mnterfma@iaté, A/Dh eutpet|u dive eexampl, epsmgb bl senehmdmay be
itration is

R BRI T L b s
BCTAdiERA36108~ /B¢ cdifpdnbROR tHeCsigadlC eVhAbUOBhEP B %easurement

bl ock 540 is used to control the DC offset portion of
tesbnigugsnare aknayimain ohe priaskk off which rfgljuwithip i scope obthe present

| aki om C oc 54 recej ves,.a estimte,.
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tao counteract DC through bus controller 510, an

B estimategis gFfFEPd o the derse PScastizmee Qq@#wee blagk 560 may also
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[1065] Gain control 530 is used to control the Automatic Gain Control (AGC)
portion of the gain calibration phase of a frequency switch. Gain control 530 controls
the gain value in LNA 215 via the shared bus and bus controller 510. This is referred to
herein as coarse AGC control. Gain control 530 also controls VGA 255, with a direct
connection in the exemplary embodiment (as with other components, the shared bus
could alternatively be used to control VGA 255). This is referred to herein as fine AGC

control. While two gain stages, fine and coarse, are described in the exemplary



output, or an internediate A/D output. For exanple, a
single bit streammy be produced in the A/ID

W@ oonees7eT 240, and then integrated over a nunmber/usfo03/034784
sanples to get an indication of the DC conmponent in
the signal. Various other DC #asurenent techniques
are known in the art, all of which fall within the
scope of the present invention. A dashed input to DC
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Note that a discrete DC estinate bl ock

dehi dhiscereegy valeg wily befused srt:gg@runngmozyse FKEﬁQs bi eddition, energy

) [ e nor. e he bl ocks

SR o530 R Bl o5 s8R e Bt v 255 o
be diedan ¥ins AGC. IAB wiikteothtt corhpdMehts, &eidy é‘sﬁﬁiafe%loé_lgﬁo 18 depicted
used to control the Automatic Gain Control (AGC

o (SFEtS FOMARNERL for %lalfllin?fa‘[hP‘BﬁSlBﬁa)@b' oln altgrpate eaegliments, an
Pkl g SRl 153 SRl e LB ORI Bl ey
tinmting ta'odaﬁe]ncsantet\a@ll Knemai in thesart. o8hese of&killan ther &t will know how
tGal n.control 530 al so controLs VGA 258 wi.th a direct
CoRALAM &7 i PRl O Riky (ORF (2L BEf0 AT Hisnfynaguc wimes ot feparticular

&apRament gepldye@. shared bus could alternatively be
used to control VGA 255). This is referred to herein

H967] ne N(@:flllél@ﬂlitthgl ialmmomot 30 gmducss agemal ft<i/> sertaadearch or
V\D 2004/ 040787 .
SRR FRdRS S Th5] L rslRiscHit ARG £GhenR SmicRAg. since the

gdie cantroM530 ig &0 iRt ZOnipdabntVRY kABIS (BRI the Sttt @aliBRYorP Bhase is
dlstrlbuted t hr oughout a recei ver, both anal og and

Amletg|and Abgiregpiyedh sigpak is gpadyalon deglpé@}éaonmﬁ-n ernative, as shown
L e T ———

@Mmalilammgpt@essesnmgsbegmr decrease the gain in one or
an energy estinate

ga n ta es in r onse t
es PTG cancel RGO gl 9 anchgain control
sH00irk %k&tl%&feﬁt@&%@?% BigAhed 18 'agﬁ‘iﬁbn,l ef Qg}éﬂ Lfg‘t’g'ﬁ Hus Bntroller

of fset block 250. This enérgy val ue w
i)lé)rlﬁ semiesteddo AN eantelhatidnncaatidl 64@nOnepemyye ofe&bsermgrmls may be

G5 Tl B DS R, T G0 s i,
dggg?([:et ggmmelm Méia]leﬁrfﬁftﬁlét HRidw With&edpeCld FIG061 As described above,
gain calibration does not begin until the synthesizer (synth 225) has retuned its
frequency to within a desired threshold. The range of time to allocate for synthesizer
retune may be determined in advance, based on various system parameters. The bus
controller 510 may signal the DC cancellation control 540 when a synthesizer retune

command has been issued on the shared bus. (Recall that this can be quite precisely

timed following a command from processor 550, in conjunction with system timer 520).



as a discrete conponent for clarity of discussion
only. In alternate enbodi nents, an energy estimte

woreop4loe7snde i n one or nore of the other bl ockBCT/IS1008034784

receiver. Energy estimating techniques are well known

in the art. Those of skill imlthe art will know how

to performgain control to nmake optiml use of the

dynam c range of the particular enbodi ment depl oyed.

inltq)l@ Zlermﬂﬁﬁ_‘y dnviddiRént! Dalcafi@il Rt &R E‘&ftRJl 528 ComhiAslH Gi®r that may be
ignal to start a search or denodul afion process.

p’ﬂugsarmrsatﬂ@ withcthe iexpacted tome reguaned yorf the gryathesizes\ip tsetliengVhen the

RGP, S AT oL v oLR of ey BoEgRBRarE g g ing and
bAIR dafE@tivehaSl B Aininsizé€agVardids AR kmbbAmenANwill be readily
alternative, as shown by the dashed line, is to send

apPpsreph 40 those of Salé i the astscfctr@xamlee thedtimeremayebg iieprpgrated in bus
?(ﬂngro?lgr SHT?';RQ lt’llne n%ﬁh‘-i’ t(? atmycopﬁ'g Sao {108 gr] Fd’]gxhtbate gain

exemplary e cance |on don
aalibrgmin) control 530 are directly connected with two
signals. In addition, a signal frombus control l

B8] s Asndeseribad 1abores &aiRceMUE | BAY dn SHPENesslo W %tlﬁeDC offset
geﬁ b?%fo% 19%61‘1?313?3131%735?%1‘5?%\/\/ € o L:Qﬁ‘l?&shﬁbnvﬁ%y BESixed while

mbodi ment s atenc equency
ARG cshbeigg palﬁomm)danﬂheetwﬁ sighals betvmeddbﬁldae@llhum hentrol 540 and

bel FI G bed abov
giin roplipt AL ATBIbES ol T Id ", MOHGLys, athich may

{tSnatet &e@%oﬁ&ﬁn&ﬁﬁéﬁ@&dgahﬂ Salibr&tRAUR toYhpldle WINORE thafithe processor
desired threshold. The range of tine to allocate for

§§Q1ﬂo@snoz aced feintareeneeip thesedtarationsnibys iapy selgtgd dasency is avoided.
R% oc{%?m\é%r ngéanscgﬁ&tlow iy %F‘g%@n’faa’n gli?a}l %ldﬁl control t530 to change

COI’] nmay Signa I on con

BHI\ whxeli.ca coytid B icdmtrol| effadte] thﬂmgﬁbndcdﬁﬂﬁ)llbﬁﬁém)l smuethe AGC
on the shared bus(ﬁéR@call that this can be quit
BAST isepyplele; gag ¢ qobvﬁﬁﬂgmav sigARaiRE E?&Wﬁ?l@eewemml 540 (or

By bAE R0 SRR OSSR RBYE. B b Heerin, Bach respective

blobb chaysnspenDGpemtioe laftert si grralmg rhe otheb¢Obagom tuatlh Ehea;orrespondm g

[ t hat programmuabl e with, t ected tine
bt gl ferenieg e RERITS oraian hau SR ne
Fl(ﬁﬂ]‘ XNG! @Sis APEXLneRhlyPhaihb@ oMW Ry - frehibfoy switching 600.
atency between frequencCy settling and gain

dhisi mmdurowtnaysttaeesmhmuse péd/anpwaasmg@ justtdesershed with respect to
tho

Eﬁlo? qﬁgi%gfm 3]?[1 in Sg{ eanggﬂlrlpﬁegglﬁ)f ﬁéae;{%ttﬂ% Pnrﬁ%yfé% o? this example to
WSS REHeR k€ vieN cdtiffzura2Rs." Bbr @(rzmﬁalé)a sabudt bihde $éapured ddsoribed in

g@cﬁx ?]Sarr;)gg:b:s %2'3189@2 %;]121 rtl?eI be%gf?tsl oSf the dep%(r)])?eld z}sgecitsn lntaiy %ttil? be realized.
Note that the steps of method 600 may be readily adapted to method 400 depicted in
FIG. 4, as well as any other frequency switching algorithms known or developed in the
future.

[1071]  Method 600 begins in step 605, in which the appropriate values for a
synthesizer retune are written to bus controller 510 (i.e., written by processor 550). In

addition to parameters required to select the desired frequency, and the appropriate

address (or other selection mechanism) for indicating the command is for the



[ 1069] As described above, gain control may be

suspended while DC offset calibration is being
w@eoohosated. Sinmilarly, DC offset conpensati on PEHUN®03/034784

fixed while AGC is being performed. The two signals

bet ween DC cancel |l ation contr 540 and gain contro

530 may be used to handshake between the two

processes, which may iterate one or nore tines before

gwithesezelri dpagcisgntiing fonthel smthesikiet estuteato bégin pnayc bs posgrammed.

es not need to interven n these iterations,
ﬁ&sﬂ@w 1porBady 1ush ah BipchSOhs o do Broer tsnsctu B gch wellin
B 6188 O | théleh @R sCRAlNE Oim® 49 ailde, ShEN ¥ m&ahs tﬁ@?fdc@isor s latency
530 to change LNA state (i.e. coarse gain con
ehdrecsemstics iioguidin oersl] Esqeensl switchs tiole.caldutationhe  AGC

ERL, | i BRI, Frg L0 ofiE Bioceas vl B Rsetmiec B armves

€cit theBymth&ditr ret@h@td Begit ASEIRWR tinde slk@Ohdsystem timer 520 may be
i ntegration. Each respective block may suspend
Yprsk @ degriming wher ﬂgrﬁapmgateﬁgn%h%mve b egiriqus tpshpigues are well

n
KRG 3f URERE" bR BB BTBP SR nhed Bl b emgime wit
the mograrmeml tang vatet, laad gerieriate\a/si gmiabwhgfn theggreagyoyl. Or, a timer may
tchin . This e illustrates, the
e Picgn et adihaan DB L pIsBRan i dESEd St imamddhgsystem time
at thehgme mé c%hhﬁzind' i &&‘?v&f Uk eeunBadinl Ye adamebd W¥en the timer
principles of this exanple to various other receiver
exmfasgur ati ons. For exanpl e, a subset of the features

73 aBoi 615 s oty i BReftgeq BLPran G RiGieclone new

tleqienthe s tlﬁ&iembla?élh&dhﬁ@ﬁl geNarb@ bR diebhbyéﬁj apPhé&Bust @dntroller
met hod 400 depi ct FI G as well as any other

Py acRBYmang) e ppthesiger on HWBS Risgitys ofireggng itdpaetuna to the new
V{Ef&%eﬂt:?t Yh&m glilegr?aln]ve W%ﬁﬂn&qothgesg/hﬁl%s&%}h ?%quxseb%lt %gntrolled

‘he appropriate val ues for Zer
avith a/vdedhtaad bonrkm&om gint suoh Iaﬁrelﬁlﬂcﬂin(nbnte the wsd oft ehe dEﬁcnptor “bus
ition to ar meters required t

rocessor 550).
Bentealier's may ésﬁOF@&hﬁ? %fgﬁétﬂwmﬂén bt thaseapihtkdibin shceart will readily

{ i ndi |
AR BRprRipIO! REEinSEhEH AR TS NARICE EbnrieBea! &4l KBHABSY the two

POTs msmsﬁmemsmemlz@lmyms hesi zer, a precise tine for

472 A T S o TS B RIS g s .

DOOgfftiblee if Siedeteafet haWnk GRevililialiZed vath/2N6Re (Prﬁ aéd?)@dance with
earliest retune tine available, thus renoving t

thesxeeded S@tlmattmyf the sypthesizari du ithesexemplary mb@denfmt jof FIG. 5,
Ll-{egfgﬁe‘?gggepi e 1& r]%('(,‘: g%scgl%léﬁﬁ C%Mr n?40[ %197b%%1ns to g%ug %Pc?e r}ge direct
signal\fesm bus controller 510 is actlvated mdlcatmg the synthesizer retune command
was generated. The timer may be incorporated in alternate blocks, in alternate
embodiments. In yet another alternate embodiment, DC cancellation control 540 may
be programmable with a start time, which, when used in conjunction with system timer
520, may indicate when gain calibration is to begin. Proceed to decision block 625, in
which the process waits until DC offset calibration is to begin, then proceeds to step
630.



for the synthesizer retune to begin. A systemtiner
such as systemtiner 520 nay be wused to determ ne

wovbma/o¥d1e7 appropriate time has arrived. Vari OUBCT/US2003/034784

techniques are well known in_the art. For exanple,

the bus controller may con‘par@the systemtinme wth

the programmed tine val ue, and generate a signal when

they are equal. O, a tiner nay be programed with an

(751 al natepedIfathedoarse THE componeadissheastiretli Mhisundy bB@erformed

systemtj at the tinme the co nd js recejved. The

e ARy B Trepitamey mettig. GHETPIEh e b b AT Gaiplegbove with respect

ELBIERs. IFosdel R B3P 635 REappVHREDhAPHiate S

begi n theor et une ]?o theaprc?g}\v/]v f?gqg)e%gy@]?g&{aﬁgﬁrﬁﬁué?o offset the

axesedhbPE wideo dn tleaexenplah ambddiment,ithis depboEdonifieasation offset

bus controller.. d conmand to th nt hesi zer. o

THiRe Epamstre i M otedl ebptpton Bloth B3 YA pRs Sorbipter S1o.

{076V en gy -stdpro4dNthe | FARR DY ol RMtasurkd€ Proceed to step 645 to
a

synthesizer may be directly controlled wth
aerly edinedPe offsetcompsngatian yakh taaffeetttoniiesidnal DE€gempourent. In the

' (T Q L] er’ e sonewha
Sl SRR, s D4R E BB P PRgp Rl e o
asiapwhichds pontnaigal disecigr@nde itds vtdhis tar &g aheratedémBsdiment, a
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F}baé?éf 5%% cp 5ai s sThose1af 7kl e gy b avilageasizeathat @dC offset
Qalhe, ithtY HRNSOs Ak, Wa&?e%ﬁﬂbxﬁ%&’ betl\%e@'i\?@ o fdre BC Hset blocks.
offset tinmer is start after having been initralized
Wi anvotheraltbmetive asingle Mhoffsanicompendatore klvek tnexy tseeddployed, if it is

ti.me .of e synthesizer..lLn the exe ry. enbodi nent
EEigka b QDI A sl Gadhe HSCollsst campertegn steps are
mﬂpléﬁh,&é&eam&sﬁﬁgb‘@_s to count once the direct

ignal frombus controller 510 is activated indicating

Sl
[Wgns yntIn&ep HEP, 7 way AKE signalrisl activatedge insticatethat PRicalibration (at

' ' . in al bl i ,
Iepifihe Etten? et BRpBLE,' ) G LEEMARS Gnpsffpd, Be cancellation
eotiot 548 Ml sigRalcgaie ebrtadl 530 t6 08k AGE4RpERYN sBF 655, estimate the

rogrammable with a start tine, which, when used in
Griompens s §ieteY- system ti mer 520, may i ndi cate when
e caki . . : Co o ‘
(078, G 3R REARORBIACR o, Betinilne T PESEE dfh AL ERDlsregyired.
baldaxbmatary embedit@nh elbjisrequbtee o prselzetols of onsbefhe BRA. gain stage
WD_2004/ 0405851. PCT/ Ug'l%‘ﬁg%/ 034784 23 [1075] In ste|
P ¢h

p .
CIHEVHENE € pmyted pumberr dficoarsh gaimadivggnent is in
Sraed, groveet otgﬁéymssarm aseH RhPesnm Ei!’llh . Thi
of wgi ch atre et ail egggggszs%watgﬁﬁgegpec? togl)]lé‘?i g.iNA This
may e perfermedeyith 3the t shapgdpbys tviee bap poopollext £10. (In an alternate

Wﬁ&ﬂt ggﬁecyt%loHﬁec{ign ?r];afy%%t us%g.? Once an LNA adjustment is made, DC
calibration will be re-run on the new configuration. Proceed to step 670 and signal DC
cancellation control to run again. AGC will suspend. The process then repeats as just
described until decision block 660 is reached once more.

[1079] In decision block 660, if no additional coarse adjustment remains to be
made, proceed to step 675 to perform fine AGC. In step 675, measure the output of the
VGA (i.e. VGA 255). If an adjustment is necessary, proceed to step 685 and adjust the
VGA gain accordingly. Then proceed back to step 675 to measure the VGA output



measured DC value. In the exenplary enbodi nent, this
coarse DC conpensation offset value is progranmed in

wmhoabieetr conpensation bl ock 230 via bus contp@l/81003/034784

510. [1076] In step 640, the residual DC conponent is

measured. Proceed to step 645240 apply a fine DC

of fset conpensation value to offset the residual DC

conmponent. In the exenplary enbodinment, the fine DC

erempy oreet mofef S&fted fo merOlMgAin adjuginiehks &€ netdssatl, pré&ddd to step

“ﬁ&Ch is controlled directly since it is on-chip (in

g alternate enmbodinent, a shared bus could be used).

of, Skdpl
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ﬁetﬁdelnsy-emtcrsm&ﬂcyl Th&ythecafts‘c%sms opC Of f set

onpensation steps are conpl eted proceed to step

@@61] [ 10¥or that tl'@[c@prsg GC maythgruseh@Ret ithpnglin {sickly to a range that
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karbedien®nininiAGeclaraey. FineOAGC gl p cfrf’&m\w'dveﬁ lcﬁigéﬂ periods of

ain control 530 to begin AGC steps. In step
Qe YfgeaeRages fReed deckd Alteaugh pe{h:@w@}ss mely, fine AGC may

9@%60% foP 1dNeQEHn 6@Piity %E&{rﬁ@ynt ¢l in#heC %@W%@adlmen fine AGC

ust nent IS req ui re e exe
iskieplogefliating a tmxtar@@ﬂ dedicated hafdvane amf shai‘tfel HaNi\Nzg‘a (ire. flrmware in

¥ ER o0Vl e T St e EL ek Poiaboniiton 4 AGC ae deseribed

Qfd@@rw1t}pfe%ﬁﬁ‘3tota0fr&{u%90}5ﬁ’5nchl Phik %bp@@ﬁa &ﬁfﬂl‘itu@'fb run at the new
adj ust ment command to the LNA. This may be perfornmed

fiequenehie tmamédng@asn (hegomaungwation ohdneel. 510. (I n an

(R I T e

ddnl Ibe Ditdréhangsd Wlthm BEpartERN fFiogvr ik | @ope REOERESAnVeAtion. The
step 670 and si %@ DC cancellation control to run
@f@%ﬁflomp\d@q}@w [P EAYE InTRanY cawes gefermed o signalst parameters, and

%Ildéédurégeaqsg&t %g@ éﬁiﬂf 'tl{e ﬁﬁéb’MR r{ﬁl Ek%gggdﬁ{rﬁ ,ngx?ciﬁ gcope of the

nce nore deC|S|0n
preigkint imveatiorc 3arcs dindehid s tsoeEnt Thewwif BRill i@ the art Wllaeadily apply the

ﬁ%ﬁ@ﬁ ed to stgf 675 to ﬁerforn1fhne_A(I; In stgf 675,
% ReRRnolft pYfrioys PHEr oommmynicationyeystess;) Theseyrand other
ﬁghlﬁéﬁtmtwdl%e%ﬁﬁéﬁt%Yhos@6981‘?1%} aﬂﬁnme%ﬁ and

adj ust the GA gai n accordi ngly en proceed back to
H083H 679 hose Qfemlﬂ,l frethe ragt WAdlﬂlJl’tﬁiﬁtspIuId th® 1RO ARFOFABIsignals may be

R R e o0 oSS TG S BB o
example, data, instructions, commands, information, signals, bits, symbols, and chips
that may be referenced throughout the above description may be represented by
voltages, currents, electromagnetic waves, magnetic fields or particles, optical fields or
particles, or any combination thereof.

[1084] Those of skill will further appreciate that the various illustrative logical
blocks, modules, circuits, and algorithm steps described in connection with the

embodiments disclosed herein may be implemented as electronic hardware, computer



690. [1080] In step 690, signal that the frequency
swtch is conplete. A signal nay be directed to begin

wGeearohi7eyg and/ or neasuring at the new frequenegT/Us®03/034784

descri bed above wth respect to FIG 4. Signaling the
search to start as early as @ssi bl e may reduce
frequency-switch | atency. Then the process may stop.

[1081] Note that the coarse AGC may be used to get the
Qﬁ‘ivﬂir&ubr‘: kbMbinQtiéhs' 8NB6th Nato ciesirig ANBWR tisik A8RrdhangdaBility of
desired range. In the exenplary enbodi nent, it uses

bhrdwvemt and softafaohmmeousmllwmﬁtmmmp@n@ﬁeﬁblomsmom@ reagguits, and

er over s of
F6ule 8- Thdcs S RS BB ot FipatiaBl | Wogther sueh
fung®bnalityf Ilmnﬁ%emu asbﬁax@aa@b b@rsoftwa@ H@“eﬂﬂsﬂu@bhhhé Yparticular
accuracy, etc. In the exenplary enbodi nent, fine AGC

appligatnrognskdegien rgnsirants fpesed ondhe p&%r@lé@yqﬁpand%rllsdaaﬂeﬁans may

2)

PG B SHR R ok IR e 8 DR ol Bkl pgtcatin.
Butsucle inplemestati @bdeesionstshould nat b@hntdrpre&dfas equstmgy departure from
switch, those | oops may continue to run at the new

the seRRerRf e Rresgnh i eRtidlinges i n t he conmuni cati on
Glogse! THe198ks hlqusf’xjaﬁw, \g?@al 'H?é&g H&ﬂﬁlek Ml éu&ﬁ‘t@ described in

errbodl nment s descrl bed abo met hod steps can
4_:011ne¢t¢mawgh dhwvemhcothenle phsclosed Heremrmabrd)egmn@ﬂect heperformed

ﬁentlon 1 escri tlogg gﬂsclo ed hereiﬁﬁggve in licati

Ay 5848 P%‘F’S?‘:r BEPCEBOLi it rPé?CeePss? an_applcation

§ieoFRinteRPateb SREIIATASIC) & ITidld Q)ré/grﬁi%b%nght@@{’{by (FPGA) or other

standards, but the scope of the present invention is

nr@grarmmttledloag slgine, vmerste (gates|ar| trapsistphdogies dijergte hardware

I S r

CSohuBP bt BB SkaTlGh , pONALI LA descrivea

hérkin. ba geppal-p ﬁﬂpoieOpxbbm&r oy Gedi nadrypdkdskdr, bot irhthe alternative,

art. [1083] Those of skill in the art w || underst%nd

thE ArOFEFQSTTREY PBANY GBN N AR PTACEFS Qe COMEWIER JRIGFREN G gor state
19@ aAVﬁ’Fo'b: &k H'IagdélF %eﬂﬁplEﬁEﬁw@la@% @8mbifition of computing

tec ni ques e, I'nstructions,

doviveandsg., mf@nnmrlatxon ofi gnESE ahdt s, mxy«mo(cssorarm plurality of

chips that nmay be referenced throughout. the.a

RaBrop o TRPHBOR BEETBAS DY CUN TSGR SER DEnfage, or any

gﬂh@pglfcg ‘gﬁ@rhﬁbn\/\aves magnetic fields or particles,

optical fields or articles, or any conbi nation

E86E of THe1et8p of troseetiod sk 4lgonthm dmnmrm qspnectiont with the

SR r8Fes LD Perelf AT b ¥Fondedissu § o Bifiapey ip @ software

R Exted\by B prdtessog) T‘d?ddlarmmﬁlﬁnﬁioﬁcdfaﬁ@dvd‘ler @l doftwaye module
be i npl emented as el ectronic hardware, conputer_ WO
Doy 47esulo 787 RAGH spong, Hashy gaemory, ROM memory, EPROM memory,

EEPROM memory, registers, hard disk, a removable disk, a CD-ROM, or any other
form of storage medium known in the art. An exemplary storage medium is coupled to
the processor such the processor can read information from, and write information to,
the storage medium. In the alternative, the storage medium may be integral to the
processor. The processor and the storage medium may reside in an ASIC. The ASIC
may reside in a user terminal. In the alternative, the processor and the storage medium

may reside as discrete components in a user terminal.



25 software, or conbinations of both. To clearly
illustrate this interchangeability of hardware and
W@ odoitos7e7 various illustrative conponents, blPCKES2003/034784
nodul es, circuits, and steps_have been descri bed
above generally in ternms of tH#ei r functionality.
Whet her such functionality is inplenented as hardware
or software depends upon the particular application
&HBTHesi The wevists désotiptidnngfabedisdosddamimddmants ispidti@sa to enable

Skil | ed arﬁis ns y _inplenent the 8§scribed, _ '
FhdTERal | ?f?i R e an’p PorUsEally pEsentcuvgption.  Various
Rl fi @AbAOMD, theé@%nb%dﬁﬂedti‘%l?ﬁ@%aﬁﬁl&%??%ﬁﬂ B80S stiﬂfez:&i' il the art,

not be interpreted as causing a departure from
audphe genenhprinnipleedefined herein oy bekPahdd hetheramitmdéments without

i strative | ogical blo .modul es,.and, circuits =
o1 B e B RR seqbs RS FPERHOEnBh i, plcSent imvention is nor
titaeled seBe hiited b thB¥mBEdiniERtseRBRh Rreds bRgs kO RLorddh th widest
a general purpose processor, a digital signa

PRODE SQusdtent mathy the pringiplss prchngvehfeabpescdisdlesedhersin.at ed
circuit (ASIC), a field programmabl e gate array (FPGA)
or other progranmable |ogic device, discrete gate or
transi stor |ogic, discrete hardware conponents, or
any conbi nation thereof designed to performthe
functions described herein. A general-purpose
processor may be a mcroprocessor, but in the
alternative, the processor may be any conventi ona
processor, controller, mcrocontroller, or state

machi ne. A processor may al so be inplenented as a
conmbi nation of conputing devices, e.g., a conbination
of a DSP and a m croprocessor, a plurality of

M Ccroprocessors, one Oor nbre m Croprocessors in
conjunction with a DSP core, or any other such
configuration. [1086] The steps of a nethod or

al gorithm described in connection with the

enbodi nents di scl osed herein may be enbodied directly
in hardware, in a software nodule executed by a
processor, or in a conbination of the two. A software
nodule may reside in RAM nenory, flash nenory, ROM
menory, EPROM nenory, EEPROM nenory, registers, hard
di sk, a renovable disk, a CD-ROM or any other form
of storage nedium known in the art. An exenplary
storage nediumis coupled to the processor such the
processor can read information from and wite
information to, the storage nedium In the
alternative, the storage nediummy be integral to the
processor. The processor and the storage nmedi um nmay
reside in an ASIC. The ASIC may reside in a user
terminal. In the alternative, the processor and the
storage nedi um



may reside as discrete conponents in a user termnal.

WO 2004/ 040787 PCT/ US2003/ 034784 26 [1087] The
w@emvioaus? description of the disclosed enbodi nBEt/ES1083/034784
provided to enable any person skilled in the art to

make or use the present invedion. Various

nodi fications to these enbodinents will be readily
apparent to those skilled in the art, and the generic
princi ples defined herein may be applied to other

enbodi nents wi thout departing fromthe spirit or

WALAE ISFCLABMED Byt i on. Thus, the present invention is

not intended to be Iinitgg tqmg e enbodi ments shown
herein but is to be accor {F\ i dest scope

consi stent with the principles and novel features

di scl osed herein. WD 2004/ 040787 PCT/ US2003/ 034784 27
VHAT 1.S CLAIfMEDInt&grate AitdBit (IC), Aedponsive kmtdgegaeray switch signal

Crcuit (10, r onsive t frequency switch signal . .
goreion o 4 o CABORE TeondHE SuBRHP & BBRbIY SERGUE a tming
fefdfBicel SdIERBARSIR A0 IrbéBiNTa fFRUBEENGRitAN EorfmaRd aha! éteﬁérate the
to receive a frequency switch command and generate the

fre@gueneyiteivsigodl igirgspansd to the Sranercyt wvitchecdmraapebsid,the timing

switch co and the timng reference, the first IC
f&ﬁ‘%&%‘ﬁ%ﬁ‘ﬁ%ﬁﬁ&&’&éﬂéy synt hesi zer to receive a

f r equeReyudHol b elthé&siRN 8d rekéivBatifigquemsyamdich Signahffoindthe second IC
generate an output signal, the frequency of the output

H1dga ZENLAEAG AHPUL sighelatheifreguencyof dhrepitpitisignal %*@@swa%om a first
' ' Lgnal .

BERRHEIE Lo ERRRARE Wicheyd R SOREWARL) syt

| east one of one or nore Direct Current (DC) offset

\S/:Lgﬁ% ?gfjAo@rE%fn;e&n%%fg C?r%laig 14 lrflegg !evrcl,:t{) %tt?e%stl cg]neaof one or more

%ﬁ'&ﬁ@dr@ni G?F):@f%e'i Qh1b&' and®ne oF %]gbgéé Fﬁn Fafuk 8énePdtéd a second IC,

eterm ne the one or nore DC of val ues™i n response
the seconddCeaiowpdsimgnmruni cati on si gnal subsequent to an
assert gnal ; and generate a second

. | on .t he firsﬂ i
si gnat bﬁ:ﬁngghﬁ% COME ](‘fﬁgo'or nore DC of f set
receive a first signal;
determine the one or more DC offset values in response to a
received communication signal subsequent to an assertion on the first
signal; and
generate a second signal indicating the one or more DC offset
values determination is complete; and
a gain controller to:
receive the second signal;
determine the one or more gain values in response to the received
communication signal subsequent to an assertion on the second signal;
and
generate the first signal indicating the one or more gain values
determination is complete,

the first IC comprising at least one of:



val ues determ nation is conplete; and a gain
controller to: receive the second signal; determ ne

WO be4/0m88Dr nore gain values in response to theCT/US2003/034784

recei ved comunication signal subsequent to an

assertion on the second signd8 and generate the

first signal indicating the one or nore gain val ues

determination is conplete, the first I C conprising at

| east; paecAtelleYd 288AEQHO §8 oPfadldUS2 AR O v & rom 8hésecond IC

DC canceller to receive the one or nore DC of f set

anl to esnaet @ rempenesbebmpcrived signakip respprss| o hecaierrsaare DC offset

£ se to the one or nore DC

‘g%]'fe% t{)?ﬁ: ?’lugg%t%gg%%égrbc@%% cancel | ed signal; and

one OdnendYImBorg ath sthgegas réceivieahe breot Mmereogun ealuadfrem the second
n val ues fromthe second |C and to adjust the gain

Fang togdiastive g@vgqfaa reE VL ¥ SO 4 TASBORSH O BifePn5rorfRTE sain values
19, rOdelh Y8s ad eglrgg{é@e a gain adjusted signal. 3. An
oper

appar at us, th a frequency synthesizer,
conpri si ng atiner to generate a timng reference;

nd a,controller t @ | e a fregﬁ ncy sw tch. command
nd gARapaadus Prablsaily fEgensk SBiaer A siighoe o
t he fgﬁﬁg@@cgén%etgmq@ca%dt he timng reference.
4. The apparatus of claim 3, further conprising neans

for ta gensraller imeecehie a frequpnen syitshicommandl gindl generatens frequency

gwfc%%g@%}/m %%ﬁlﬂges foztﬁé fl\%ﬁue%gﬁ E\@Paﬁjc&}ﬁ%anc?and-rthg ti n%regerrgnce.

appar requency paraneter
transmtted to the frequency synthesizer on the
shared bus coincident with the frequency swtch
signal. 6. The apparatus of claim3, further

&0npr ’Eﬁ‘é "y ﬁa%@ 0§46 %ﬁl@[ll:l;lef_; 0 rfuxgl?e'?e&ﬁ”lﬁf)ﬁbgn TREAY ©fd¢ Viransmitting the

SWtc appar at us of almo6, wherein
fredueacuemicoh sigual ththe dremeend y isyptherizs oata sh@adbus.one of a
switching tine and frequency paraneters. 8. The
apparatus of claim6, wherein the processor further

generghespatdihPbREIRN 4, Whistdif treQitne ¢ AR ers are transmitted to the

frequency synthesizer on the shared bus coincident with the frequency switch signal.

6. The apparatus of claim 3, further comprising a processor for generating

frequency switch commands.

7. The apparatus of claim 6, wherein a frequency switch command includes at least

one of a switching time and frequency parameters.

8. The apparatus of claim 6, wherein the processor further generates calibration

initiation commands.

0. The apparatus of claim 3, further comprising a calibration initiation timer to

receive a synthesizer settling time parameter and the frequency switch signal and



9. The apparatus of claim3, further conprising a
calibration initiation tinmer to receive a synthesizer

weedohargr ti me paraneter and the frequency sw PCHUS2003/034784

signal and WO 2004/ 040787 PCT/ US2003/ 034784 29

generate a calibration initi &% on signal delayed from

the frequency switch signal in response to the

synt hesi zer settling tine paraneter. 10. The appar at us
gdnefdtdiant Qibrdtidht ARTatieN "EMriab ideByed dioneche Ereflicial Wch signal in
cancellation controller to determne one or nore DC

whpanse tthe isprthesizen setingding parpmetsbnse to a recei ved
signal, the one or nore DC of fset calibration val ues
determ nation being initiated in response to the

0@l i bTid hgpardtid bf Akino 9, Airgeatomprising b eireppan@ht @O cancellation
claim3, further conprising a DC cancellation

cantoplen [ detegmine geiice phimpie dfe ffsehsplebrpiionvpliiss iy spspease to a

G RRRAE 02, el ElYERC R cul R Y8u dpicmynation being
mitiawal i@ rEXpooafd toebe caibrdiioatinitiatioradiged. det er mi nation in
response to the calibration initiation conmand and

the timng reference. 12. The apparatus of claim 11,

yher ethe i@ ditd Ak D Rukith tbRplifing @ DUTBLAR el AfonUdBEolld to:
calibration start tinme conputed in response to a

f r equégteynisswneer morgRC offpas viahies indigsponiseita A geceived gignaly

swi tch conma nd a.synthesizer settling tinme

par anBtere afgl?br%ﬁonalﬂg%\a?ﬁg{l ﬁgl?lm@gﬁ’par%?si ng: a DC

cancejnlitadté 4 ohe bt idkd PC dffset calibeion & akuel détsimidhtgdidh response to
deternmine one or nore DC offset, values in response to

the califrpyenyinitiasiomsamEand gpd thediang sefsEdgtient to an

assertion on the first signal; and generate a second
signal indicating the one or nore DC of fset val ues

tizt er Theappacatus of deimpll &1 whereindhe aalgaatiorcimitiatioh lcemntand includes

reci(higve t he second sig deterni ne one or r

al ; . e gain.
¥ SR HRERIQT SRR SR Y { HerePRADST Yot reguihey fvie i e included
il tHE ﬁiegt?éﬁ@? SRHEN orh PR aRSS §ntedeORliR g géﬁﬁgfgfﬁi’mter.

si gna and WO 2004/ 040787 "PCT/ US2003/
13. An apparatus, comprising:
a DC cancellation controller to:
receive a first signal;
determine one or more DC offset values in response to a received
communication signal subsequent to an assertion on the first signal; and
generate a second signal indicating the one or more DC offset
values determination is complete; and
a gain controller to:
receive the second signal;
determine one or more gain values in response to the received
communication signal subsequent to an assertion on the second signal;

and



30 generate the first signal indicating the one or
nore gain values determnation is conplete. 14. The

wappanai7es of claim 13, wherein the DC cancel | B€T/082003/034784

controller further receives a third signal indicating

the received conmunication si¥nal is ready for DC

cancel l ati on and determ nes the one or nore DC of f set

val ues subsequent to an assertion on the third

signal . 15. ThegeapR@d teUrsPkighhlaindichng WMees® 6r lde gain values

gain controller further generates a fourth signa

i ndi cat i ngdat¢ratingbonads ¢&mpletgal ue det er mi nati on and gain

val ue determ nation are conplete. 16. A nethod of

frequency switching, conprising: receiving a frequency

s t cithe appamds i ofcélbigh NG, aviidrelf uhs CPCSwdncelationmesntroller further

generating a frequency swtch signal in accordance

weeivey pahifd signdniagicayng e regeived gommunicatipn gignal is ready for DC
; : . g ; . '

CELE1F0 3y NERTATLL LRIV IRURAGY SR o sserion,

on gierthitdbsighalr t her conprising initiating gain

cal i bration subsequent to an assertion on the

frequency switch signal. 18. A nethod of gain

¢4l | bRt hiaraneQRIdiS 19 wheRdih tHRGahPEorfrolit fur@el MSieFR& a fourth
conplete signal or a gain calibration initiation

siggal dhdicatingsthati RG offsECvaluesisieeminatipn and geisi vade détgmmipation are
ap Iging one or nore offsets to cancel the neasured DC
%dﬁ% ﬁEnt; and generating a DC calibration stage

conpl ete signal subsequent to offset application. 19.

The nethod of claim 18, further conprising: waiting

1or Anattodaf fraguengysivichingeceBpRsiRg'e si gnal ; WO

20041 QATAE AR AR 30 RS Rty R e

estinmate si gna
gai n yaletidg taofreqljensy stiteh gnal mf adchelanec withabe Sreqnericy switch

and enerating a gaip adjustnent conpl ete signa
UmESBe A&MIng @?qrﬁ%cegsmﬂ val ue

transmitting the frequency switch signal to a frequency synthesizer.

17. The method of claim 16, further comprising initiating gain calibration subsequent to

an assertion on the frequency switch signal.

18. A method of gain calibration, comprising:
waiting for a gain adjustment complete signal or a gain calibration initiation
signal;
measuring a DC component of a received signal;
applying one or more offsets to cancel the measured DC component; and
generating a DC calibration stage complete signal subsequent to offset

application.

19. The method of claim 18, further comprising:

waiting for a DC calibration stage complete signal;



application. 20. The nethod of claim19, wherein a
gain value is applied to a Low Noise Anplifier (LNA)

wyoosekesting one of a plurality of LNA gain vedT/ES2003/034784

21. The nethod of claim 20, further conprising:
iterating the DC calibration3nd gain adjustnent steps
until the neasured gain estimate falls within a
pre-determ ned threshol d; nmeasuring an additional gain

esti nﬂkﬁuﬁﬁﬁhlgﬁmr@ﬁﬂﬂauﬁﬂ ase@ad;sig@p! yi ng a gain val ue
to a Variable Gain Anmplifier (VGA) to adjust the
r ecei ARPUYING PRhaN MP5E GaHs YRS do djustiibe gain |0f rl@rfawg% shgnal; and

esti e

R a e S e e T
agﬁnbamnng t he received signal subsequent to an

assertion on the calibration conplete signal.

20.  The method of claim 19, wherein a gain value is applied to a Low Noise

Amplifier (LNA) by selecting one of a plurality of LNA gain values.

21.  The method of claim 20, further comprising:

iterating the DC calibration and gain adjustment steps until the measured gain
estimate falls within a pre-determined threshold;

measuring an additional gain estimate of the received signal;

applying a gain value to a Variable Gain Amplifier (VGA) to adjust the received
signal in response to the additional gain estimate; and

generating a calibration complete signal.

22. The method of claim 21, further comprising searching the received signal

subsequent to an assertion on the calibration complete signal.



