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WD 2005/ 099116 PCT/ US2005/ 010386 W DEBAND
MULTI CARRI ER TRANSM SSI ON Technical Field [0001]

WO Nas/ious enbodi nents descri bed herei n rel at e POT/US2005/010386

communi cations generally, 5 including apparatus,
systens, and nethods for transmtting and receiving
i nformati on. wBaekgs cundrd-rkosrrakinTEOH32] Wrel ess
comuni cation devices nmay use w de-bandw dt h
comuni cation techniques to accommodate the trend
toward ever-increasing t rai s. . For exanple, data
10 rates have been targ ass 1
[o%ﬂltab' t/ seeoniH AWkt &s%d&réig r&hite t6258nRinlA68SEnerally,
by the Unites States Federal Conmunications Conmm ssion
intlnding| dpparatuis geystesnsdandooethods foatranmsittingGod 3gceiying infbrmation.
data rates, sophisticated reception circuitry nmay be
required to maintain signal integrity. The presence
of in-band signal bl gakRéundInfiatdn t he use of 15
relatively | arge passive conponents may conbine to
[0082lder ef Wirslesh cormmupicaiiemdeyiges mayaise yidethandwidth communication
te mgti?eg g(i()j gfc{g?gné%é trg&% #(%(;:Lz% g{/efﬁ-lhch'%sk%g X Pat ?abése ok texample data
ra@dslhac@bed thrgefeli €0 NEHAH flGlé@)‘tﬁiecqﬁ’fdlﬂQS fer3 GHzrt@ do CH{zt temd
circuit area that t otherw se be needed. Thu
aliagated by sheaUnidesPtatss E@&&l&mmw@%ma Coppmistian Eoo{tql%we-band
| that is CMOS-friendly to pronote the
CO&‘%‘?‘}SMC%L&# use of die area, 20 as well as processor
[0083)K al | oAahighdataBates,fsoplestivatqutrecaptioh cirtaetripmaay tegsquired to

[0004]. FIG 1.is bl ock di_agram of ransm ssi on
mainEuR signdl g di %5 PR Al aRroand Al b £1S; aSz‘selF%f@S]use of

B Ay R B Sy i TRBRAE e

mstahexidt ismnmnddttmltcuc(@lvw)&)gdeargnsﬂlfﬁcmﬂ Asa msuhcldtyrswahlgy«tr@lgnal
vari ous .enbo

t
PRRESS R S T B U ERC LTS Pk s petng 1 geauf R it are
thﬁﬁM?% @bth%mgéjbé'fﬁégd% fl‘ﬁ)&oﬁ]eré: is @hee®d @VelopBvideDahd OW

I'lustrating several nethods according to
cmnumualcmﬁrbudmltm ithag is GMOS-6md]y tolpmeteithe effisieat use of die area,

‘Hﬁgg%qaprgg%%& aﬁ% lfocatlon ccording to various

Brief Description of the Drawings

[0004] FIG. 1 is a block diagram of a transmission apparatus according to various
embodiments;

[0005] FIG. 2 is a block diagram of a reception apparatus according to various
embodiments;

[0006] FIG. 3 is a schematic and block diagram of a detector according to various
embodiments;

[0007] FIG. 4 is a block diagram of various apparatus and systems according to

several embodiments;
[0008] FIGs. 5A and 5B are flow charts illustrating several methods according to
various embodiments; and

[0009] FIG. 6 is a block diagram of an article according to various embodiments.
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WO 2005/ 099116 PCT/ US2005/ 010386 Detail ed Description
[ 0010] Sone enbodi nents of the invention disclosed

WO 2nevmbniemay address a few of the chal | enges pdedaszods®do3s6

above by providing a conpact, high-data rate

ultra-w de-band 5 (UWB) transceiver. The transceiver,
including nmulti-tone transm ssion and reception
apparatus, may be produced conpactly since the use of
| ar ge passive conponenl)etai:ladllhecrm ded i n many

(OB Comuamedb oAy S Edah e s FnGr e fov of

h8 ] hBQERUES BB abbyd o%i&@éé hig2 8R40 QItABYide-band
tgccur Vi a |}ntead }]r% end anp?rfl?&gatlzlgon and basebgr?d o

(U:WB\) masscowep rlihe trangsev@r, anieliiding nltihene tga@smlssm ang isepsption
onmuni cati ons t he esence of ban
SPRATEL BEg b Py e TRLY VS i s RE B BESRSrents can be
avoRI¥diin atadl iedtboliDeings byl @RihE]adVahtsener CVOSdhteBitisn ATWB
recepti on apparatus, an averagi ng autonmatic gain
comAeHetionAnayim) aqqg@pgmegrhyﬁ@ysrggtmwp@l}@m@g multi-tone signals, and
e
R SR ok O A R A SRE i o
ad@lir@ﬂudhé@ah’ﬁfcﬁ‘t@sﬂéc&ﬁhﬂﬂwﬁtﬁﬁ@ it ﬂesmesieﬂcet ofdndand blookas. Tone
W thin hostile enwronmsnts g’i’ tothe greater
decpdiag RBparatys Wy bR casirusked é’émgé?\‘) ma.tp
odi e v .
AT e A —
cqntrob(eﬁs-MC) pectianiss thache suplomenthd Begeptidn eugrserttérbby the A-AGC

o, Bl e B S S i hghahER ovidng
evRf g%ﬁf@?qgﬁlf‘sghe'sﬁn@ra%‘srﬁ&kl‘%nﬂvﬁﬁmq}bsﬁE%QirGﬁhérﬁE‘ on the

i a access network | evel wi t hout
[OQ;/HC hr oni Pacitothe gréddar3hteEiaton which raa)bbmdhlweégm somof a

sm ssi.on ar at us 100 accordi,n [ ous
er R A R g peresPE Fled el pmbsBa Pdrisedt
arglﬂ&@fdr@%lle/me proe¥ddor, Perhbipd Btatbd bn HersamNdld4s the tllsceiver, is
comuni cated may be provided to a shift register 108

frea felexeqwse upsrdevchneworlolayeniasksi Multiple pieenets may ayien be
4 Q Q
ac%é&g}%ﬁét%g in, %?ﬁé?fé%{% W@?pcgé%tgonggrn otﬂ%&%f%l accb,gss ng&?drﬂ ggrel with or
withet epebesizalibh. t o pass operate a switch 132 def| ni ng
t he UWB synbol s as groups of tones 124. [0014] In .
[081Her e -t 81 ocgﬁsagéaa@%@ tragnipsies apparatay Hif according to

v PSR L P S a2 R ALY BfiRRd Ao,
firdolniti sreeraim 104 beManmrdmxla‘tedmyy boprovided taa dkfti ragidtes 08 aich that
BT B R B b8 e AR LA e I B secived b
thE BEQSIEF 1 161 6Fhe Bifa %r() ﬁs i N FHaPbe Bl fathe eRtRr 11&td pisPoftate a

out put 140 to con the switch
switch 132 defining the UWB symbols as groups of tones 124.

[0014] In other embodiments, instead of two bits, a larger number of bits from the
bit stream 104 may be used to produce UWB symbols. Thus, for the purposes of this
document, a “UWB symbol” may comprise a defined set of multi-tones to be transmitted
simultaneously. The definition may be expressed in the programming of the encoder 116,

as it translates data groups 112 into an output 140 to control the switch 132.
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2 WO 2005/ 099116 PCT/ US2005/010386 [0015] Each tone
124 may be created using a set of voltage-controlled

wo omsiobd1aé ors (VCOs) VCOL, VC2, ..., VCON deBCTynSZNO5/010386

wi th substantially identical active nodes, and
capacitive |oading proportional to the ratios of their

nal guen
O30 o SREMUFRTYS oy AL ng Pt of PR Roph IRE s
(vEoepveay ]y'ﬁ:ci:a hg, vcwlszsqsai(esamled mllh@bahnth%ntmacflae nodes, and
portion of a ase-| ocke 00 PLL rive a
caﬁapéweéw@w&mg%ﬁe@ tq 8. rafs?%féghffla %fﬁﬁ&%&cy SPopefation, for
C
ox GRREC A GRS B MEOIRAE BRMAS) RE Aty

L, ew@mob;m’satmgraaﬂ oGsznmjn Gorhr aepprenn pf aphasedockedtlesp PED) 128
he sl ave, V

df%‘iib%’t‘ eqgeney éf‘chreP?Fel %acg%%e REHMgeshed a?fa?cﬁ—\vlsga Hling may pe

adjﬁg’&& §(9 hatfhelsPRES/CHY vAERNGCOMENEVEDN ﬁk@dﬁ&stbﬁés ﬁéﬁencws

[ocks onto its design frequency (e.g. =
relﬂcd am( ratiol te the frequisacyf ofgheimastpr YOO 1i ﬁleéltﬂYGtVC@S )2,

?g:g)‘j\zﬂ%‘y )Opef?}?(}o%r,agr% ﬁl'é,%{,’s‘?egﬁwo 95%(% é%viltg t@élr gorrect

ton@s @fgquéﬁéyl@h&fevm mlabREVEXTYL O laﬁékstdiﬁo fti eem@ﬂﬁyq&ﬁcy (e.g.,
m ght be about 4 GHz

10 Q}@ﬁ Fraexample,df the ﬁ@qv@wwf ?"zﬂ@l i atbﬁiltnl Oaﬁﬁécta@ éraqlsfawu of

VAT B (363 FOIhAendd, Bhen s s i e
abdut 0GP (6/66 oﬂﬁ!l)dlet‘raﬁbﬁgit) eﬁhd th@ﬁ&@jen&'ﬁ of V(Imérmgﬁ be about 4
tones 124 may functi r| abl es

GHytelOf VC@héreﬁbwyl sHesthat ?fﬁgatog% ‘@lahmtaHecm fand limits
of 56%ﬁle§tGI§i bl GFIB 4 ’C0§1l§? 'btﬁé?%ﬁlé?%@&fl%?ﬁ@@uen“& Bhd slave

r sources, Inc path prob
ratroefdaqmenicledmaybelscf}ebteﬂ gnal 20 integri ty may be achl eved

ol o 45k afieSha s 1948388 BResa o PG b Fhgenera
the' & t5iks oY tﬁﬁ RENEeE, rthé Hl%ré?m{lﬁ%l%%%hﬁg b4 Balich tﬁ@t\&hféﬁ%rence

| ocated on the sane die are usual substantial |y
frogi Mhbmou(ws,gnqluMg lrnum-tpgm@jpblems'mag bewgduced.t fecreased signal

bsol
i G Y O R Vo (o€ S BEpE i lisrR. g ONIZY 45 gBYtypes of
fabkéStion, iedesiréy B%io \WoRpacViveloading may/ B ntRY: tﬁ@bﬁa@y&téﬂitlc that

the master VCOL in a fai rly pred| ctabl e fashi on
devieesgpeniedserbthe same dia aye psually substangislly sigiar (g pvell-matched).
frequ '
o} SHEGL gk HEBTEE e Ky YO VRRNENE o B rbloe ockea o

a stloste agluefe.gs Itﬁ@xglal’mﬂpmﬁjﬁﬁhé sMGESVCR, ¥ 083y . L OVEON inay follow
may becone desirable to use an |FFT (jnver tFai
thepa%ﬁtfrreYC@ﬂ aha faiflppradicsble tashion, IEﬁeaangawb%t@tla ¥fiygd ratios from
( | ..
theinqpe?/cﬁlreﬁ(% to’tpégﬁ)a%tgxgv g(‘ff%i%?esrlx e aﬁﬁggfg \t/lZer Hlﬁﬁbt mffber Kf t(sne%ls increased
mg&rfﬁbaatl)f assteadafusiag indepasfeat WCOSHG) evelptoe naynalp decome desirable
to use anelg‘f?]ilt ?ngerlsg F%Q%o&relgrefransr}gm?}%qo& anad a digital to analog converter

(DAC) to produce UWB symbols 134. Analogously, an analog to digital converter (ADC)

and a fast Fourier transform (FFT) block may be implemented in the receiving-end of a
transceiver to decode such symbols. .
[0017] It is to be noted that if ON/OFF modulation is assumed, and UWB symbols

are coded as di-bits (e.g., two bit symbols), each tone may be present in half (or less) of
3
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transcei ver to decode such synbols. [0017] It is to be
noted that if OV OFF nodul ation is assuned, and UWB

WO ayfiwollss are coded as di-bits (e.g., two bi tPcayus20030)10386

each tone may be present in half (or less) of 3 WO
2005/ 099116 PCT/ US2005/010386 the UWB tones, which
t Uit i BARET, dat
R SorRE wAPA iy B oAl by ol S0 Mgy Bh RiTPARRE dpee
cofmyunietian hateyvefthboudBigdeit/sevgnd elafy beathieedds donsidering self-inflicted
. interference, .and jgnorjn oi se levels and
ingifeienes, PR .lgwe&sflsgfevgﬁ&ﬁfi gméqrggn.be noted that as the
[O@fﬁgber Offt {HNMRFalSGE RRE@ thatitht REBmBEL oftBA inctease, and the bit rate
I nCreases, the avail abl e bandwi dth for each tone o
incterse s dbeavailpbledandwidtthfer oxchrtand desirepses. i hgpvevsartbewdarall signaling
b t$n fo,renmain. tEe sane. [0019] After the tones 124
agfy }?8?1%&05 Mapn e S4B be pernmitted to pass through
[061%8 SW t AreckIRe RO fe %@ﬁdﬁted,fméﬁ inay B&Permitted to pass through
conmuni cations signal 134, perhaps to be received by
theysvpidshel3 2809t farm amglti-tore comawaigatiorspignal 134 pshagh iabe
138 such a - 1 [ Ik
rech gt e AR Ao R ARARIE wil R Ul TS huch o Bt
m&QyFﬁEIe, eiFblegbeani tadray | draliefiérabadi8zhayayiong ethatsgint@space. In some
sel ect one, sone, or all of the tones 124 ?rovided by
embedinyntss thesotchyid@pmay, operate/tasrlash e semer Hellaf dhiiopessT24
| 8 PEBRebEeh 8 15:0di0ger t 140
prgﬁggd;ﬁg%ﬂﬁéﬁiqéiﬁ?cgwﬂ&g may gper gfse to ﬂgé;%{cte e St%urtl%%
acd@dingag etpheselested @ading aprangtneat. t Hiee deisihrmealy opdrate t¢ advkthe tones

co ni cations signal .134. 15 [0020] Therefore, i
12§ S kot fodu g ST iFA PRk FO coMrRy RS et 134.
[0?;‘2(;[@ar at USTheddd0reMRYsolREntibRlirRedidbt the Rivien8ois, ades gliﬂs@ign apparatus

pled to a multi-tone generator 120 to provi )
10fumhayi intlode a cortibitieneedeoh 6 souphed to B3nultistenegenerator 120 to provide

substantial ly. si.mul t an mul ti-tone,. .signal.in :
o B RO B R S it bR s S RE B ERgpadius multtone
si@RRRE bR R TgtQlter tRAUBBRCI0 per&dlt o£X2ARbEatell BagiRFBrequency.
enbodi ments, if the carrier frequency is about 5 Gz

For gamplgrialspmg enthodimants, ifithe parjienEeqyeaey israbpriahGHisolhe signaling

Gz, .4l [ i - .
o DA ST SRR L ESAPog bl, f Wnpe, ui
toOSimaRMwads §ignaling@rém B aFMxicdt(hGHs ingdyadoreBpdndito @f7GHy bandwidth

N nﬁéﬁi’cit 6.5 GHz carrier. [0021] In sone enbodi nents,
signahen top-afjap 1BpEYHES GH2CEPEE haps i ncl udi ng the shift

i ster c .11 . . .
0,42 JMIFERAEH A IE A b Y 152 s uing e i
regisleon@B did the ericaor 1K) niy\bengedifit racgives €indt dit seesarnrié4 and to

nor. e roug% of s Qgganti |1y sinmultaneous bits (e. g} ,
PraypdFecpn Ha@mﬁ AU AHB AFGTERIFL 25 PREOTHIPICIET RS ©
subRSRARY siEMtdnBGIsUAR (8¢S HihbolsL AR Sh sdRB-embodiments, the multi-bit

encoder may include a shift register 108.

[0022] In some embodiments, a multi-tone generator 120 may include a master
oscillator VCO1 and one or more slave oscillators VCO2, VCO3, ..., VCON. The multi-
tone generator 120 may operate to generate a plurality of tones 124 responsive to the
second bit stream 140. As noted previously, the number of tones 124 can depend on a
number of factors, but in many embodiments, the plurality of tones 124 may include a

number of tones (e.g., 6) greater than a number of possible states of the data in the second
4
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[0022] In sonme enbodi nents, a nmulti-tone generator 120
may include a master oscillator VCOL and one or nore

wO wbswelesci | | ators VCO2, VCO3, ..., VCON Thecmuszoos/o3esse

tone generator 120 may operate to generate a plurality
of tones 124 responsi ve to the second bit stream 140.

bit(}:;treg d(%%n‘m s%(t%? g% aXdi- bﬁt@?}c&ﬁm £6). QBC&W%éﬁnﬁépof tones may

er o actors,” but
reaﬂbmd! rnmra:trsbudt bempiuunication yystein, tperhaps fp¥idimgy a redukcedibit error rate

e e ST U ST B,
de2R0P! ROHobeh RFIGUPAP o4 dH8 88 e Bilslif B 18t Kit str¢hm 104, or di-

states for a di-bit encoder 116). lIncreasing the
bihurdyehe toinsmitedsas nayultltoes WWBi sympohendsd fiw thgsecond bit stream 140.

OGP " S Ragkploe i SRS rtaorlimpdrys PR HEE gl o various
erﬂ%d&hﬁ@xﬁs Wldh"}ﬂig‘?@ée@até ethedMhneepevislsly @sscribbd. Hesonied.
shown in , for exanple, every two bits in the

emqusmerus,ta ryultictene eonmusicationssigsial 244-symilar to philentieal &ythe signal

5 TOE G BT R P 5L e s
138esteIGH O)) parhppy @hplificdstightty by dibrgdthand &sw-auise amphﬁer (LNA) 252

enbodi nents whi ch may erate jn the manner prewtp
SOfs 4@ FPYsE@ bandwidghel abgﬁbg g&ﬂ;éﬁtagoutal Of5iiz,preygdmg suf c1ent gam to

?ﬁ@m& ﬁéﬂi‘g Héﬂg%ﬁ@kgé%& sdlivieRFor QcHP6f tgg E{/ﬁ%g gtﬁl!)e dected.

the signa be recel ve
[082d]enna ZR& quaputiof e ILNA(ﬂSerrmrhel wad td feet haignat distnidutbd 256,

38.of FIG 1 | fied sl b d .
éah iR TS P tB\EerCFlfVF prftger compmunichipnd sighal 248K E Dluralicy
?ﬁiﬁ‘fe‘%ﬁcgrs er %11@?% doRmab 8iebdill (3ilfg thetéNes BisBYrovided by a

ficient gain to define the noise figure
gqnelratcnr%én Eeclodetecher PEETECTORIf 0. rDEEEﬁT@‘RN haytcompsise¢ @ phasor

oAy e T Bl b5 P o

gﬁmng Afethddién Hﬁ@ﬁsé’@ﬁ’erﬁiﬂ' tAl frel ERSpreRNBaIMbseAdd (ithe 8ésieadkones are
pl urali 15 of separate detectors 260 after
So%ée

dqﬁacﬁqddg/ thomteﬁt@r gnesults Pﬁgbft dediverndeda azisgoder 307 creltich may
pﬁéﬁeﬂ.%?ner £ %rrmn,g)?e to%?elpm Rl & %%Rﬁg%mbor was indeed

rise asor

retd10&p Qﬁd@ﬂt by délestistratce @elow aieade@dctdri 260 mag He dssignédusing
the multi-tone UWB synmbol = signali gg} mechani sm
cogrbiraterdd dogie Fczaqitﬁemm which{iW B syadwedseayp desitiecejived thased on the

SR A0 S I8 o LRSSl iR deitr 26
witl) imiratiahseofadetartedondsrAF0. princi pl e to detern ne

th mb d i d. As,.
I‘Wﬁ be %ﬁ@ﬁéf ﬁa?@éiaséa{a%lopﬁél ! ee? %fiétgég'by‘?w%@mg to
vagiv%\%g &h6 ngdlﬁféh 9 The QBRLPBABEE hal 813 ?ﬁ!ﬁlﬁntt@ oﬂﬁkﬁﬁm REthYRAE € Bors 260

ave been recel ve based on the
ofdﬂ@ehce/ presence of tones and thelr ort hogonal

[Oﬁ%@inggi Pgl%éts %Flgdlé) et& ég}st 1;2 t ﬁl%ugdage novtvéc} Elat for the sake of

simplicity, signaling is assumed to be ON/OFF modulation of a tone to be received. Other

types of modulation, including amplitude and phase modulation, for example, may be
used.
[0027] Unknowns with respect to the received signal 246 may include the signal

propagation delay from the transmission apparatus 100 to the reception apparatus 244, and
5
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25 [0025] FIG 3 is a schematic and bl ock diagramof a
detector 360 according to various enbodi nents. The

WO mev/@otiwr 360 may be simlar to or identical Poa/usd2e05/010386

detectors 260 of FIG 2. [0026] Referring now to
FIGs. 1, 2, and 3, it should be noted that for the
| t 1
fre:‘%}%ﬁ?ygérlj% %f tgrfé'tsc}%lé a§ﬂﬁg§}é %ng%a?}ee n zg'nrshﬁss% gﬁl:s 00,
andftheroctudspondng tanns:Bi&jgemgramtblmthembeemmi apharstus 244 (e. g tone drift

nodul at i for. exanpl e e sed. [0 Unk nown
iy piF s e cEnISTAR pring L R BnelRs i b b RGO the
rebd}ftion iagaﬁhms RAPPAREAfER, Mehak offltmettéworg D& Yo Fetc@Mwhether a
apparatus 100 to the recepti on apparatus 244, and 5

oDl 2005/ 1BeR s, @@t,mn@is¢sm1f0 elgysagd dreqyensyidrift. GFhis may be

P AU By Siing il pea Bt RERAOR i R ki Etess atsiopyr-conversion

tolbﬁﬁ%‘én@ 3BclOLNBE aine @undﬁlohlf& the aephidse sigagitasml te cddde function for
., tone drift may occur as the transm ssion

th&ﬁb&fﬁﬂwlm%rl fts closer to or further apart from

[0%)?@ dreteg %llrlogp &E@%ﬂé?a@ 4911' Of;/#lg t Ifltﬂ{lfg gfh%%oﬁﬁ?tgnéfﬁgns may

behasd bethrespeot to toy deredtors nzeg,aare@l ahs inttnttis net rdaehﬂyﬁlyetn (gather

frequency drift. This may be acc |i shed b
infpation rémth% s of p dsretied feneciiah ot Yt dRigiis presence or

NS SORMESPORR A BSRRRnds 0By o e A1 5. cier Lo
bemunbt loothY, dren tores hguing agthasecorgiognad] t¢thal BERAS Hetetted might be
| d be noted that any pair of substantially
6??‘#‘ogonal functions may 10 be used with respect to
[0bPe det ectRrsinffty adlhe Jmﬁogeabm’gcus&oﬁ Ofssilf€ S%fn%[d foMe
to gather information fromthe phase of a received
coumnmlsat@nasbzstemu tAftanlayrecedved basanplifiesd tbc sivglectongsignal recelved by

o R B 050 T e b W
| Inteach
R R e B Rt g o 26

36@|, Resittive angd nggiefiverioltage prinssmay bedetecisd by ﬁlrcwgy 368 iythe m-phase

[ ARRAERA00 SANTY £tk AR, whichThalhd GRSl this way,
byadudévaring a degdctat 260] 3i60 telewh derected series3 ), ei/@xwhm?glsblockmg
filters 364 ma%/ettbe used to reject undeil red

infefEERRER BIRY SPFTATE tRAM A wﬁgéiémrnbsr]a Q¥ ht-ur N the reception
apijhtgﬂﬁlﬁA U anhbssiehk ?éce?vgg ’51g3§16ﬂt6 rﬂ%ﬁgﬂl %ed&&‘iled 1n the

egati ve’ vol'tage sw ngs nay etected by circult
praﬁacemfmh\avmg{qn’mse 20 1 and quadrature Q channel s so

not t m s es Wwhi I his .
0FSYT™" by Bt PrgreamdB LG St sege BBaTs e tnvention,
re6iSkieh taﬁﬁ’arﬁtﬁ@ 24Py iR 4 oMUl d?:fé&dig 260 to determine the presence
of a plurality of detected tones 270 (similar to or identical to the detected tone 370 in FIG.

3) included in a multi-tone communications signal 246 by comparing a combined amount
of two measured orthogonal signal components I and Q to a selected threshold value. The
threshold value may be determined by a bias signal Vr used in the detector 360.

[0031] As can be seen in FIG. 3, in some embodiments, the detectors 360 may

include one or more quadrature detectors 372. As noted previously, the measured
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interference may operate to jama limted nunber of

tones Ti, ..., TN in the reception apparatus 244, U\B
WO 209390115 i n t he received signal 246 may stil [PClFaIS2005/010386

detected in the presence of surviving tones. 25

[0030] Therefore, as shown in FIG 2, in sone

] o |
oL BB S B 018 BTBHE3, et
codied euniponent (e ,phieQanaponait).a plurality of detected

1003 he 370 G v Blocky Bpgamlaripys spracis 400ofAS End Systems 476
ac&?ﬂﬁ%tm %#fa?%bédi%ﬂis. 314@0}{%/ emBoRRehR%a §}|Is?é?ﬁ'b1'76‘ gfdy include one

anou wo mneasur ed orthogonal signal conponents |

or aock Rutsmissicsppetats 40Ar(whivhinday/zd similatMieeor 3dentinalde e d

val.ue may be determ ned by a bi ' | VT used in
e B Y SeSp e nsuieh T R dE st e s
emDOIT ALY H IBAUF6 ntah)EndledeEsileVrincte PeddBiion appatateke44an@hich may
or nore quadrature detectors 372. As noted previously

be sinelameaetidentica] tathe GosptEwEpParapE RAdSeewRrd Yotasspect to FIG. 2).

hogon si.gnal,. c ent s.. j j - . .
lo@girponen?} pe .lﬁpf’cq%gqﬁ?gbt%o%en 5%%00 l%lgﬁleg)g§+l§§s discussion may
be&apartnt. ( Eird, the RriDCA6RREbE Jhar¢ D3R EeHthStradsmissian

bl ock di agram of vari ous apparatus 400, 440 and

appAjaitefel) arrdsthe sreepiien apatasissiddepahans by Hting Hacnecd fogipgoessary
rept%ﬂﬁ&si iﬂﬁﬁ@kﬁcm@d&g@gfru%ség?ggﬂmq. gﬁ&&gdﬁ LI entooim&RE fhe in-

ransm ssion app may be simlar td or
phiﬁeﬂtdsdalA,t 0, TNA dndahsqiaslsditae tappdid, us, TIVB migstxr gdnerdited by a
with respect tao FIG . 1). Simlarly, in sone .
geRSTHBETHHRttduseq lgyg%cﬂ”emaﬁ%wefgbﬁq Wel{h?ése‘?‘tmc’&de%y ¢he multi-tone
enciroggﬁmi ?(f‘céﬁ’t@"ﬁrxﬁﬁlHﬁoﬁé@orﬁfﬁﬁhi@ﬁidﬁ@%ign?ﬁﬁ'. %'a@&i_tibg,dtﬁé in-phase

ntidal to the reception apparatus 244 describ
tonas ThAL es,SBSA and thel @@ad@}ure tgre®33B, UpdiNB nspydetdenerared®y the

4, t i fferences fr t he .previ ou Lscussi.on 1 .
geebr R en o ey PR e Bl sEe R R R ot e B or dentica
to SNALFSERESMRA LN HIE e VARTIH SithOmultA R camrfurd@Bioadslghd1@46) to

recepti on apparatus 444, perhaps obviating the need

pravide inrphesekandrquadrage Q basehanidsignhls fer presanfatigade gie dstectors 460.

0TS o feonfy o amblite 130 bR f HERHIERLRis OC kB inroduced
intd #B reeeption -EEEquﬂay 4be1ORABEBIeHo WY peRforBemMR! atherA-AEEC afg
used, in conbination with the synbals 440 provided b

. ! . A i Yo,
operhts tenimpesetsybwantzlly sawd @ainpmbasekand agplificss (pefhaps inglyded in the

Rl Bt ok ) Gl lrord sy BBRS o e
defENBraao0. Niseaftiar A126GC kigtettoe cargassist mtthe idébhifientbnud gammed
mx wth the distributed sirgggls 478 (

andfpr sagpies gies sq tabihey At 1BRPTES »s@pweati%tﬁﬁgﬁeﬁﬁomlei?r&ief?%nining
il iR Eeremgal one 50l 0 Lo,

[0635]1 pr es@ot estangle,tthe ddvederett@abayr imclhde one or more counters or time
bases to count the number of times detected tones change state (e.g., toggle) within a given
time window. Excessive toggling, and/or a lack of activity may be used by the decoder
462 to discard tones which might otherwise appear to be detected by the detectors 460.
The correct amount of toggling may be determined, for example, by comparing

determined toggling rates with an average toggling rate for some number of the tones.
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20 [ 00341 Second, an anplifer 480, perhaps including
an A-AGC may be introduced into the reception
WO nppevateus 444 to further inprove perfor manceCTivs2005/010386
A-AGC nay operate to inpose substantially equal gain
on baseband anplifiers (perhaps included in the
lifie - s
10038, o1 o Baftphiob RSB AR A WRS SRR, Inebrkdr ry (BER) of
thedsmnaini¢dtion AnkCah betsticiared. This eatmiated BER ttag be used to negotiate
identification of jamed 25 and/or cancel 8 t ones so
theidate comRNIGHION; TS SERYFER ¢ TBFRISHION ZPRATAYS éﬁ BRE2 HEEPHI
e : _ g il
oD L T e s e B e
systemn 8lustated earsboextended to Heteeantpditwtsumedulated tomas for ewen higher
times detected tones change state (e.g., toggle)
datgicommynICagoR BIES- ¢ i e wi ndow. Excessive toggling,
[0037P/ or  aThag kn ¥me&hbodif¥ntsBysyRRmMFEFmBY ifchfledafo@iesit encoder
30 462 to discard tones which m ght otherw se appear
442 epuptedde ranelidons gengeateretodde orey lgFGDﬁfSt Tydi-EQRe cegymunications

25 AP RS RE  AR y ac
thah QB@htI20pefdheof Y asssvimedictrtier freffuehdie Thersgstem/4 Anay include a

2005/ 099116 PCT/ US2005/ 010386 [0036] Using prior .
plukalispEdrsecters 4684 sugh epehasordsseciorsy tlRdlefsrming aRypsepgg @f a plurality

. co . . . : . _
or FER e e R 1 R LoFuRRLIAR 3k R 6 v
cormibined amoaiti ofitwo aieasured vrleogoaaltsigims normporentsdnd Qutausselected
400 and a receptio a rat us 444. By addin r )
I £ A T R M T L T
thersrf)ggtfJ gi}ti'- heSshabidataR s%a?@#ed?ﬂetg réRivd8hESdcoRIRIuN-HHR

ed tones for evemn hi gner ata communi cati on
comaiesatigr3Gihl 446.sAs noted abayeetib auienpast438 mayshsofonanyngpes,

) i ncl.ude a lt.i-bit encoder 442 coupled to a

incli g B SpRRF o B SRsat BTBY. 0% CIECToTRl e APPSR

[0038]MUNI C & MSemBddinahts AR sysedth A6 ma§ ikt Hd @hplifier 480 having
si mul taneous nul ti-tone signaling bandw dth of greater

an dGeragecanterhatic gaocqudiot taveceife ame ersBeksirawlddoreeqrnapnications

. fre cy. The.system 47 [ hel . '

sigtf 428 BPY GorioBioh TSN ety Sy sibihdal h v the

pludality 65®MEE Thusainoteaimbodimétts, tindistrbbBorn motiuldad6inmyabe
second multi-tone comunications signal 446 by

comﬁptgrth%gltgnna(‘@ﬁ@pﬁ dQpeisisihe speondymuitistpng cemmunications signal
t 8] I ted
g S e e A L L P

[003D] NOr e anictn@nrbaetiBBeiits, the syssam 476 Mmay lieclider sdetermination

mul ti-tone conmruni ¢cations signal 434 and to receiv
moghle, BRBETAN A TN OSAeCABHAT (o er SR g dpdisaiigns 420 of the

preSice Q)g ﬁ'ﬁ:g}iﬁrali t&itsannas e j@roﬁfﬁhe D8ty TR A¥teLHREFE0 and to
i ncludi nd pat ¢h, nonopdl€, dipole, beani array, or

detdintiae bireneisied aatacoutgayt 482oomespohding to the multiple indications 470. As

noted previously, the plurality of tones T1, ..., TN may include a number of tones many

times greater than the number of possible states of the data 404. For example, the plurality

of tones T1, ..., TN may include a number of tones about two times the number of

possible states of the data 404 (e.g., eight tones and four possible data states in a di-bit

system).
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[0038] In sonme enbodi nents, the system 476 may incl ude
an anplifier 480 having an average autonmatic gain

WO 2099k t o recei ve one or nore multi-tone PCT/US2005/010386

comuni cations 20 signals 478 froma distribution
nodul e 456 and to apply a substantially equal gain to
pl ur 4 O& W% 4, shift
[0{){1@ di stri eut%ﬁgﬁﬁsﬁ%g%garﬂégqﬁ%y Ogeﬁcho%ap ed iot @ -
registee 08y gédfps dh2, dnoo¢nrd% den¢ penesaarord, multi-iones lh%4 PLL 128,

tions si aJ 46 I.ed an ..
SYA |42 AL OnE OB RiGRicHs SR T4 Sohtdes poeatbigier 136
anfQAEs EIR009R NBRL Suitlbie em&%rmﬁmr%ee%ﬁm éﬂﬂ)ﬁraﬁls 244, 444, LNAs
det erm nation 25 nodul e perhagsmt form of

a
2534 signalgiistributorsstssi 436, tarles 28,4 Bndétecions @68, 3P DETECTORI

C rali. s, . Ti
- OETECTERY SBeers 25 RedieRevlsy RE AT Phes 279, 17070
quadiafi€ tatectofl3 2 gontrbts %8246@ kY& aNe] digribotell Bignals 478,
mul tipl e indi cati ons 470. not ed previ ouillx t he
u

amyllifieaf$Q. yn-phasedmad qpdrature Q smahayl Pheee tpaes rrbéfiNl%a,f

i me t hanpy;
oSSR T TS R
VOONtaaesll Bé characterizelll agrtnoduies Uibeein. Suﬂ’omndldés tn@y mclude

about twq ti mes t he nunber of possible st %ltwes of the
th’t’aée glgouitr, 3y/or 3PEPRESIOp ABY OLMGMOBY FIrqS sobm@reprogram modules

t§ % fEHvirt, 336%19{}% iofs 180990834 1S the archltect of the
/U 2005/ 010386 ~ [ 0040] T e transm ssion appar at us
app0Btus400, 244i, 406 ¥déand S)Zstbins 4740 andl@appsdyirfate for pgitistlar
rou s.112, encoder tone enerat or

implAien i GBSt Gipus BRBOADIen'. &gy pERTEIaN SHF GmEpgients. such
m&d%f'é’éliﬁé)pl% ineRed irﬂi‘@s&nﬂgﬁerat%@lmﬂﬁﬁon ﬂﬁc@c’ag@ %‘ﬂﬁ{ as a software

anplifi‘er 136, anteéennas 138, 238, 438, multi-b
elastriwalisigeal aylatiarppackegse pipownr egage ped distribation amrmlatl_qn,qzackage a

caﬁggtg%%?éﬁlgﬁgtgﬁcig%%blap Lo Ik %%tr%é%&%@ﬁéat élSS]BEE}-%ESelL%}\; 10h package,
andRE Q46HBindfdn of Rwaeé ithdrayardBed BAfialackht @ﬂ@‘éﬂ&? 6f various
370, 470, quadrature detector 372, generators 266,

popsal eyladimentss, di stri but ed SI gnal s 478 anplifier

w@ﬁes Tlﬁpgh%%ld al% ﬁ’rﬂ% (g)t ur e %rgi %EQ%%?Nédous

enibodifentd can be.used M a@lhdatﬁﬁle IotHeﬁtlﬁthor\@@fbms\{Wnclude wirdl@ss data
VCON.may all be characterized as "nodul es”
CORRAIGASANS, @8d HHY, Yasoms e bodiicatRar @netite bese Pgmtegn a% pllugtrations

0fﬁ%}2@9?ﬁ§ ?60 @3@’ Ag]“ éﬁEﬁB{d/stéﬁeBﬁ‘h%%re ﬁn?efnhlé\@{ 18138 aPheral

cts, a firmvare,
undewtandiag iof tis sltﬂuetluesoaﬁf vaaisuglesbodnhebty, addehegr aeinbenttended to serve
44 400, and t ens 476, and

25 36O RBHROUILAPT Al B Eleeishaand (G ot PGS i Systams that

ml‘éﬁfrh%us%"gf% iR tuSes FeQdritRYMERIE. I n some embodi ments,
Such 15 nodul es may be included in a system operation

[0842Ful at i Gvpphisaticngdhat maytinelydeaths obvelapparatus and systems of various
embodiments include electronic circuitry used in high-speed computers, communication
and signal processing circuitry, modems, processor modules, embedded processors, data
switches, and application-specific modules, including multilayer, multi-chip modules.

Such apparatus and systems may further be included as sub-components within a variety

of electronic systems, such as televisions, cellular telephones, personal computers,
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el ectrical signal sinmulation package, a power usage
and distribution sinulation package, a

WO 20@p@agil ance- i nduct ance si nul ati on package, BCT/US2005/010386

power/ heat dissipation sinmulation package, and/or a
conbi nati on of software and hardware used to sinul ate

RSB, A O RO 0L 0 e e

nuatitebr F slethods.of vari ous enbodi nents can be used in

[ i cations ot her an for stenms that .| nclude
l“&ﬁﬁa ess Pg%iteéamegn#dwﬁ' 5%“8 r???rglﬁawt%‘ﬂ S llblﬁfr?tb‘l%several methods
acEHARM (BRAkSudrRbdiRtheltd. P& x@mipldYid &fne diiBodiments of the invention, a

illustrations of apparatus 100, 244, 400, 444 and _
methisd & s may Goptiomaily)tegineat blask$2d withetranstpging adirst bit stream into a

nder st andi ng of the ruct ur f .vari.ous enbodi rent s,
mifS0s eGnapERaGensisiPahirie £ S afyudiBte iR RO p T e
siglRsiag bRidwabthodf gaédteritha MoanBmpérca@f heassdcatkdbrrier frequency.

apparatus and systens that m ght nake use of the

Trgnslafinethe rd i sirara gt beelephl mpp durther ehrdedranslgtag thedfirst bit
NG e sySt LpuUs
T A D O ALY TR o
substgitiiysatulemeput sitsat biveR1305,) ineluding at kast teo@nalps of substantially
_processing circuitr nodens, processor nodul es,

Sl@%waéﬂt_’l Q?cges%’&fbsg/s)'dat a 30 switches, and

[09@{]' I catl ﬁpso?rgﬁ?%hﬂd(ﬁmgﬁ’tg Uh& shetHdacd 14 FhDGinBLE thAN&ing the second
mul'ti-chi p’ nodul es. uch apparatus and systens nm

bif streaheintdoemiuhictond edmasingahensonigmahesntls that theitranslated isigaaly

of electropic systens, such as televisiaons, cellular .
Cogr B RS berg ULy i P cous o e S § 1 fo § maximum
nuRfbbr LEARQRbAAARA0 sirﬂﬂ%llﬁé&%tﬂi@ @.5%105]@@3 I;.ngndé_bir&%?nbodiments, the

players, vehicleS, and others. Sone enbodi nents
methed GHbmay imbwdseshifting thet firotdt stfeoauig]predde thesagning bit stream at

Fl and S5B.are flow chagrts illustrating severa
blfgt T OB TR R SV HIE S nbod nents.  For
[oexsnpl e, Fdt emﬂjgle,em%eﬁe@moahﬂémi BEtht ivRAtidRA, méhod551 may

method 511 may (optionally) begin at block 521 with
(ovtienudlyhbegin atblpek 361 with reseivingg muttbtoge gpmmunicgfans signal at a

C i cat | i I j sub o
IR S T b AR BB B AR pksenge of a number of
substeaialy sifaltangbayfon@inpladedinta mbltiatonassaminaicatdomsasigrabr

frequency. Translating the first bit strean1?t %I?ck
Deformipg the,presdice iof e uestantially supy g eeusdopgsia plagk 961 may further
inShBEREATHING nRAE A Bl BRI SRSy PRHEip P SRS
intlutimgahador dedtedads, atibdbedkufiSng at | east two groups of
stanti all si.myl t anegus bjt . 0. .. ol . .
(0 aa | rnseine cBHBHE R CE mehed S5 iy TasTde A o ghmuiti-

i £ ko bR/l Laif (&8 hbpl§iRBen A-AGC

oht SRR RRr Rrhecatn itoSHABMTAAL Bup ) ipiBaen  acc)
at block 571. For example, an approximately equal gain may be applied to the tones

included in the multi-tone communications signal by implementing an AGC for each
bandpass stage associated with the phasor detector for each tone. In some embodiments,
this activity may be performed prior to comparing a combined amount (e.g., a phasor
combination) of two measured orthogonal signal components in at least one of the number

of substantially simultaneous tones to a threshold value at block 575.

10
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conprises a nunber of substantially sinultaneous tones
| ess than or equal to a maxi num 15 nunber of the

WO 28059¢1ant i al |y sinmul taneous bits at bl ock 53BCTIUS206/01)386

enbodi nents, the nethod 511 may include shifting the
first bit streamto provide the second bit stream at
ck 535 e
OB, 2ol SRS ESAL ot 57 rhhiROL kAt
infieitivad o the m‘eaencc( oftht phadlity pf toags fromta flliradiky &6deteuitdrs, including

PHBRQTIECISgS 8 bEk S8 oRsiomerTeRkadirEnty R D TRR ST rspsn e
deteh&i H%Q Fecivied data Yufpu? fcoﬁ‘eﬁkﬂmﬁé t(P{he %ﬂhﬁﬁl@ Rbdiedtlotis at block 585.

si mul taneous tones 1 nclud ina nmulti-tone
[0648irruni caltisboslddie groted. that Tt methiods depctibesl lmreseinmt bive to be

ex}’?}]‘et? Ub t afr}%ir al | Ylpgiglfl 5}{ %greé)aﬁth% aer M(geover varlous Btivities

de@&{ﬁwﬂhﬁﬁﬁebﬁ!@? toSth8 RRthods idenAfied Béreinycalfbe dREA@REDIMSerial or parallel
I ncl udi ng asor dectectors, at block 565. 25 [0046]

faghiors omﬁorembgm,u inelnding perenetass.lsemnsmds,apprande and ether data, can be

sl Piggptesiinds Praiprant BEReRCEm AR 5 n A ACD)

[0849]b] ock Bdhn rekding ﬁK@B@hﬁr,ehaﬁlnﬁgDﬂhé Quhteht ¢l this dipeRisugaone of
may be applied to the tones included in the nulti-tone

Ord@ﬁmﬁlﬁﬂ& ax the ag valgdersignd thegnamenin wiicha spitFaregiroggpyran be

lalglgc@g ?}’éﬁlef‘ &ﬁl&ﬁt&sx%g&i&@gdlw 1H téag}?‘ﬁﬂﬁ%%edjss&éﬁ{ t%rexgc,q{te the

fubﬁldme idefingdeid the softwdre prograpar Ong oﬁondmnlny siat imthelant w1ll further
phasor conbi nati on)

asur ed
ur@ﬁrs%@géhravarsqug ﬁéﬂ?%%é?ﬁ‘?g%théft (mpBE emplgyed o Grptle one or
t
RGBS 0 $RE B ORE RS il e
THRGEb£ISAR Gﬁdﬂieﬁs’sﬁnﬁturegd)mzaﬁ]obj emt-enaﬁatediﬁmrmmmg an phject-oriented

net hod nma clu recei vi |cat|ons
laguoppguch ST OF-t AbeRaral her Bt rag be Bt red
prBJzé&ru?é bishtbd ﬁﬁfﬁﬁ?ﬁ&%gsa podedu#sl IE&uaEQ 96N a P REHRbI ro? C. The
at block 581. In sone enbodi ments he nmet hod 55

soiftmakeichenpaients madyrionyninieate i anyeft syl ¢f mechanisms Well

v g\élrtg (?sg gk@?d }irf tht§ I%gtu %{ught I&Q{)}@{C@ﬁ% ﬁx%:glra?ﬂ ic’ntgtf c%ls glc %ﬁterprocess
coRaRGHiEARM tb@mejues,dBcli@ihg haNete bfoceure ¥k Ul"lfedeadhldgaébf various
order described, or in any particul ar order. Moreover,

emlmlrnems aretriof finited to ass %@r IAPETANYIEES, OEUAgS Qf [ggVironment.
an be executed in serial or
T “Sr &ﬁ?%mlg@]a%h&g %gdy %irﬂr%g ion, including paraneters,
[0080TMRNdS, FIGh@rign dilhckalhi@ralﬁ bein ﬁialt:k 68Saicdrdingse nbricusd
recelved in the formof one or nore carrier mavﬁi.E#O
d some

emlylimpntsysyph ASHEPTRARBIIEHA MY EXEHRI hFagIRic o5 QPY
otbmgl': s?org% gérvgct%g%rgi/ . Iﬁe{h‘? r]gg% onirléytlrd dde%i%'e lok #s@erﬁ henahtticle 685 may

ner 1n a software program
inclade berocessor 687 coupled to a machine- acce331ble medium such as a memory 689

(e.g., removable storage media, as well as any memory including an electrical, optical, or
electromagnetic conductor) having associated information 691 (e.g., computer program
instructions and/or data), which when accessed, results in a machine (e.g., the processor
687) performing such actions as determining the presence of a plurality of tones included
in a multi-tone communications signal by comparing a combined amount of two measured

orthogonal signal components to a threshold value. As noted previously, determining the
11
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| aunched from a conputer-readable nediumin a
conput er - based systemto execute the functions

wo defiopad i n the software program One of or dipcarys2eisiols3se

inthe art will further understand the various

progranmm ng | anguages that may be enployed to create

one o r . it8nd ShhE :
R opiiR fy SEhEREy R AR AR R Gl B TR CAtons
sigha D@ragpteraligyofiphasdridectiors ds well an amplifing e inariti somd

format using an object-orjented Ian%;%ge such as nga
copynuticationy $18Ra) Aping 8P PPPROKENALFLY GAUHSARLRTIP 40 SPPRUTTE B

orﬁhﬂg&hal BX Q%Hﬁ%ha{té.emtﬁf Faivfit%srméy iHelufs rd e RARCRAHIHR indications

anguage, such as assenbly or C "The software

of clengreseant of thie plwralitynofitanas Gomsthe glusality of deteetarsbasy well as
mechani sms wel |, 20 known to those skilled in.the art,

eI aLE EEpNEL drE oHE SuresRp v by B e iRl BpSces s

[0GATUNI Caf sORe bRBOMINTARS thel aiEd 1868 Nhal MBMdR PFrO6&LLH 687 coupled
cal'l s. The teachings of various enbodinents are not

to kinrriching-aceesaible peditingyrclaps pmsgroafdh§-§- ohpeagE Beluding an

e sbR PR ool gt Lop STB TR E B fSBA R RGP D1 (o,

coRpURK fidpearh dnsrrAtticHsind/r datay) dihighneBen sidedsedTesults in a machine
conputer, a nenory syste a_magnetic or oEti gal di sk,
(egoithe Progdseqr 6§t7_b19§ RR/SUCE actipfs/as rtragf@th%&, rshpit stream into a
AL IR U G0l S GRETR on
sighatihg bandaddthf ighdacer niehi abous2(cipereent af areasogiated Garriee frgquency.

A TR BIOHGUEN EOBEPE e Trsgt Resam ey Torbiel Bl iEeeting th firs
biCRRIMGHR" D) seBGYd BiOstASRPIAvVRI Lt PeQiiBE 4o 1B twoCarBups of

conmputer program 30 I nstructions and/ or dat a?ﬁs whi'ch )
subdiantiatly sisdeacousdsts| Ferther agtivitiehinag iradudy. translating the second bit

st F%g?%fiz}ge;wggls- L egg%];r%gaﬁggpssgé:nga g(?ftglgr(?ﬁI?]?]%? aldrgl ttere rtﬁ]ugsltgxgially
sitfikdnle ot OBReCIREHA 64uaNS aShAiMunYIGRTBA tHebaantially
conbi ned anmount of two neasured orthogonal signal
simaltgreoeshits. t o a t hreshol d val ue. As noted previously,
defermniong the .it. 2005/ 0991 /
10 cence 18P crpti it Smm ol Mt potoncsr
tranS@fteyd, Relvees, Bl frinsceiRers ©aMNMAAINRALIE 8918 praveg0anagresalt from

~plurality of phasor detectors, as well as anplifyi n% )
impieanenting therapparatusosisipmse a1d Bakods diselpseddiergyn gpome embodiments
m%Pl?({]r%%fi%tsﬁ!:lyth%g{ﬁﬁ tr%ﬂéig}oﬁrdnﬁrogeg s&a@iﬂ??&érﬂ dellfs remain on-die,
rthogonal” "si gnal Conponents. er actrvities may
petmingfurthec@tagratpnrofhighppez foarman@ahighnower GMOBéntegrated radios,
presence of the pluraljt f tones _fromthe plurality
capgble)af wbugcemmmications pdhe gﬁ@?@ IASIHESNCS r ecei ved data

X . ! & :
[0?%%2 g] ¢ Gﬂfe%%@&ﬂﬁ%%gt Balvites sk Eorhi e_?pérf‘g%rgg{t, hl%{/ﬁby way of

In some e Iments, the article ‘
illusvatioolend not ofkmgations 8k cifogrhadimenss & which the subject matter may

beg)ar%‘gljﬁgﬁ?y %grﬁﬁ!ﬁqqﬁlgngﬁﬁtils%meﬁ l’a!l(r:ehdeasgriliaednl‘ral ggff%ie%% %et(clﬁ 't<9 enable those

skilled in the art to practice the teachings disclosed herein. Other embodiments may be

utilized and derived therefrom, such that structural and logical substitutions and changes
may be made without departing from the scope of this disclosure. This Detailed

Description, therefore, is not to be taken in a limiting sense, and the scope of various

12
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el ectrical, optical, or electromagnetic conductor)
havi ng associated informati on 691 (e.g., 10 conputer

WO 2p05009pEIM | NSt ructi ons and/ or data), which wheaT/US2005/010386

accessed, results in a machine (e.g., the processor
687) perform ng such actions as translating a first
Mtﬁfﬂﬁe fill9aR%e of
RIERT AR o LA kRR AATULGRLIARS, AKAl o
eqawgma&nngmm&ndmhdhhnmmegmeémhr t han about 20 percent

an assoc d.carrier, fre
[Ogﬂlv i ousl %P ’In%ﬁnfsh(&ﬂ{‘% B‘V%‘t}‘@t SY‘BleFt @?ﬁt%émyrﬁeyrefemd to
hef i, if@ViduBEy Hﬁjcﬁoﬁ dotesd Ry, B¢ thdRrrh “inentléh héreBi foP 8Avenience
Int'o a second bit strean1haV|ng data presented as at
anld e\aQIOUt incendmgutp yobytardy iwxitthe seopk pf Siineprligaéaute aysingle

her.activities ude tra 4 s
i on 3 R op et ate e i AERR AR s Rl
spBAfTP ebbdichets'HATED BeerOil lustiHisd @idt desdribed h‘éteﬂmht smanwe appremated
tones | ess than or equal to a naX|nun1nunber of th

thafuipy eerARgeatany calfwated ihadhiryeithe samexurpeigaqy %S(Hbé%@d for the
spemf’x? gmkoalgrfeg%rsﬁé{ggnm Pfseucﬁ%l&ﬁreéclg%@éﬁrcgg t(Zl gg&&% gléde fll\l/ adaptations
or@ﬁrxﬁﬁtﬁls%ﬁml&ls&n&ﬁ)d&nmg c@sabinatians of el itiové emhbdlments and other
i mpl ementi ng the appar , Syst , and net hods

enaqogen%eaotweﬁ?aﬂys@ﬁeia@@sfﬁlw 1be appgrepdo thoseiof gkjll in the art
up%H%\/lé\bﬁl RiB6vE rd@&%fpggﬁ’r s and other scal able

nponent’s remai n on permtting further
[005ﬁ]egr at iThe Abstdactgif-theDisolosenedgprovidg tp Mply®9mtbs37 C F.R.

grat ed radi os, c |l e of r b st nmun ons
1 TR Etpiing Sxabemics s Pl atow cisshder o o SRETREETFH 1 hRvure of
thé F&Hﬁl@:ﬂ%xstct&{lref qf fpsﬁbxﬁﬁfeﬁ Wie! @@ undShandily th’é@i/t vl not be used to

| ustration not of limtati on, speC|
1nEr;botobrrimmt thei snomrcheanh@ o.nfub? elenn&rdntaédltlnn,ym thﬁaforegomg

racticed. .The enbo idlu ated are d
DRHAG P fEapist TR ae oo arvapes! T b e bR EFR « sinele
endddithént Bt ba§ob6f diramiihingsheldisslbasedThie nitiod stdigllosure is

enbodi ments may be 30 utilized and derived therefrom
nos icbe nkrapretedrag seflacting ap intensigndbat the ¢aimed pmboqimerHgrequire more

fe%tfl%ts %l?% aa{:]'g r?s%wg?ﬂnteg%gélaﬁf pg{lthég gsé l;he‘}?':l(?)\’r@]ﬁ‘lg%ﬁ?ﬂg reflect,

inVdreiekatject mastentits indeddehdnodiefeaturesaflaisirigld mgclesﬂdmbodhﬂent.
the scope of various 12 WD 2005/099116 i . X
Tipsthe folowiraritigsare bembuinsememisdintpthe Retpilsd Reseiptione with each
Il range of
d%gﬁﬁva é%@lﬂég&%ﬁ M%EHP%?ﬁgﬁgre entitled. [0054]
Such enbodi nent s of the i nventive subject matter may
be referred to herein, individually and/or
collectively, by the term"invention" nerely for
convenience 5 and without intending to voluntarily
limt the scope of this application to any single
i nvention or inventive concept if nore than one is in
fact disclosed. Thus, although

13



speci fic enbodi nents have been illustrated and
descri bed herein, it should be appreciated that any
WO 2e05r0avigenent cal cul ated to achi eve the sane pPATUSS@®SNOE3S6
be substituted for the specific enbodi ments shown.
This disclosure is intended to cover any and all
adaptations 10 or variations of various enbodi nents.
Conbi nati ons of the above enbodi nents, and ot her
enbodi ments not specifical I@latmscri bed herein, wll be
apparent to those of skill in the art upon review ng
the above description. [0055] The Abstract of the
wihss RsHEE;si S provided to conply with 37 CF.R
1. 72(c , requiring an abstract that will allow the
reader to qui ckly ascertain the nature of 15 the

tech al discl osu iIs submtted with the
undet MP 101.15 fu?l{ngw Il not be used to interpret
or |4 Mulkti-bid8ncvASPEUPled B ahulE-tére %dﬂ@rafdr&b PFovide'a multi-tone

addition, in the foregoing Detailed Description, it
c apminisetionstsignal bavinga sulfseatially simaltanepus apdi-tensgignading

< By R R e PR L2 Plrclol o B RRERE oS cprier Sepency

is not to be interpreted as reflecting an intention
that the claimed enbodi nents, require nore 20 features

t har?-arée appardus plclpist |+ wherein ﬂéea'é‘Hltb'PléF?ﬁOdP{ra‘tS e Fecera(g a first bit
the fo's%r@a% R ol (2biike E@ééo‘ﬁ?tblt str'emeﬁ%lhg?aﬁ%és%ﬁ d as one or more
matter Ties in I'ess than all features a 'single
di scl ogeaipeobadistmtislly sifoitsndobhebitl | owi ng cl ai s are
hereby incorporated into the Detail ed Description,
with each claimstanding on its own as a separate
enbo}j' TRE Ep;%al'gtum 891@15& qgl?&éiﬁ tRGHIASE0 ORlodd OA8Rides a shift

Clains \What 1s clalned . An appar at us,
i ncl udiremistera nul ti - bit encoder coupled to a nulti-tone
generator to provide a nulti-tone conmunications
signal having a substantially sinultaneous nulti-tone
si gnal TRE appafdbeiiRine |, Wii@aihehe MORDtoAL QbtierOr RRIGENT
of an associated carrier frequency. 5 2. The apparat us
of cl apmaster gpealatprandas leagl eueskave oseillalger is to
receive a first bit streamand to provide a second
bit stream having data presented as one or nore
gr oups Taé appaesthast ¢lain y, whereihtien@alaistone generator iEhe generate a
apparatus of claim?2, wherein the nulti-bit encoder
i ncl udeBirglity ef fones respensiverto theedaid. The appar at us of
claim1l, wherein the nmulti-tone generator includes: a
master oscillator and at | east one slave oscillator.

6. The apparatus of claim 5, wherein the plurality of tones includes a number of

tones greater than a number of possible states of the data.

7. An apparatus, including:
a plurality of phasor detectors to determine a presence of a plurality of tones
included in a multi-tone communications signal by comparing a combined amount of

two measured orthogonal signal components to a threshold value.

8. The apparatus of claim 7, wherein at least one of the phasor detectors includes

a quadrature detector.
14



10

15

20

25

5. The apparatus of claim 1, wherein the nulti-tone
generator is to generate a plurality of tones

WO ne3@ponsi ve to the data. 6. The apparat us of pdTaiSE/010386

wherein the plurality of tones includes a nunber of
15 tones greater than a nunber of possible states of
the data. 7. An apparatus, including: a plurality of
phasor detectors to determ ne a presence of a

pl ural The/apfardteseflaiim s Iwttedn the tvorméasiretl @nthogonal signal
comuni cati ons signal by conpari n% a conbi ned anount
of 1 WEPTHRANETISARCIEHS HEBbRAPAIRGHAT CEASHFRRPEneY: o

t hreshol d value. 20 8. The apparatus of claim7,
wherein at | east one of the phasor detectors includes
a quadTh¢ apparates efodam 7, rtDikOOENH09116

PCT/ U82005/10ft:1l0 86. 9. The apparat is of cl F\i Er% 7, . he multi-
wher el W PRBIGLNAXIOS A LTS PRI @ingaftolisTsesius e mu

| nclygdecAnminkiBatRI BRRAS oA A diskrib@ oAl e ipply aléibstantially
The apparatus of claim7, further including: an
anpleqhilgairavheplugglitaoioagi- ng aut omatic gain control

to receive the nulti 5 tone conmuni cations signal from

a distribution nodule and to apply a substantially

equall. gayefnQidchling:ural ity of tones. 11. A system

i ncl udi ngb a multi-bit encoder coupled to a I th-tonie_
gendrmaulyrbit encedengoypled tg a puti-igneigenergiog to provide a first multi-tone

C . ] . . H . 1 .- . .
R
gbaaiedthtofi greasd ohuin abOuti) perednt of araassecisted catied frequencer
frequency; lural ity of phasor detectors t .

det erpRbtShsPess detechrs 1 dsfeamine & Rretce phealorglifg pfipegs

| [hehded nPA Qec%wultﬁ-%ﬁ ORITHN6Bhd QPSal By IBRpakig a combined
conparing a conbl ned anount of two neaSured

oambag®isvo siegnaed osiggonalsignal coraparientssdaltireshulld waluegyragd

an omi di.rectional antenna to transmt.the first . . .
il R ArBHAT SRR niste B easrgytht BN Biel sobRiigagions signal
t &1 ek (b kédontl ANt CHTBOMHRiERHO8s Sighalal . 12. The
system of claim 11, further including: a distribution

nodul e to couple to the omidirectional antenna and to

provi,de, t he segcond ldirtQ muni cati ons si gnal
tot G%B? EPfséﬁnil? g%’fm Eﬁa@%@érdlg%q%@? gr: 13. The system
of ¢l @itAbitlon MmudElbes coupld tedhdamnidileatichal siteinaaindae provide the

nodul e to receive nmultiple indications of the presence
ofecpp@ multi-tone communications signal to the plurality of phasor detectors.

13. The system of claim 11, further including:
a determination module to receive multiple indications of the presence of the
plurality of tones from the plurality of phasor detectors and to determine a received

data output corresponding to the multiple indications.

14. The system of claim 11, wherein the plurality of tones includes a number of

tones at least two times greater than a number of possible states of the data.

15. A method, including:
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plurality of tones fromthe plurality of phasor
detectors and to determne a received data output

wO waeF/eesieondi ng to the nmultiple indications. PET/UNE05/010386

system of claim 11, wherein the plurality of tones
i ncludes a nunber of tones at |least two tinmes greater

t ha n . i . . . .
Q 8{{5%) % (E;rs?gln Eg'gzﬁ‘é Erlt%%\%h gﬁrbé)(fgoil_&ltﬂﬁmgﬁ}o%s s1g%§1 Ha@mg a
P%sﬂﬁﬁﬂ%x&ﬁ&&%us inuétsdnatsigngliag bandstidthiof gedatez almani aboot 20
a nmulti-tone co ni cations signal having a
s%é?néi‘?f%ﬁ%)c‘émﬁw}i E5AY ti - t one si gnal i ng
bandwi dth of greater than about 20 percent of an
associ ated carrier frequency. 16. The nethod of claim
15, MhFhemethodadslaahildgwhéreinftranslatihg thedfirsteinstfeant fusther
5 includes: translating the first bit streaminto a
secondmﬁﬁide%t ream havi ng data presented as one or
m)r Qraﬁﬁl‘ﬁﬂﬁéth‘é%r&%@ﬂﬁﬂ iftol d/seSbritbit SRQAMISaviid Gata presented as one
he met hod” of claim 16, further including: translating

t hlemsmn@psmftsuwm‘éaﬂy isimewltanpeusrhitst | - t one
comuni cations signal 10 conprising a nunber of
substantially sinultaneous tones |ess than or equal to
a  nEXTHY Methodfcladh 16 firdiebmthdingal |y si nul t aneous
bits. 18. The nethod of claim 16, further inc¢luding
shi franslgting therspeand b streamripigrhe suli-tane &eﬂmﬁ@l@é‘e%ﬁgm
bj
PP Ehmhck b Su ATy ool el Roncs ess B of il a
phas@iut at@deosfthé mbmiaheliymnmltanamuebﬁmce of a nunber
of substantially sinmultaneous tones included in a
mul ti-tone conmuni cations signal. 20. The nethod of
cl aimg Ffe ettt laJnHClgUFUr{EQr incRARRE | Ng a conbi ned

amount of two neasured orthogonal “si gnal conponents in
26hifitng tea itst bitstredm tmpronmebber segbndsbibstream.i al | y
si mul t aneous tones to a threshold value. 21. The
met hod of claim 20, further including: anplifying the
nul tiig: WOREhE@NAMBdGAL | ons signal using an
approxi mately equal = gain prior to the conparing. 22.
An artdichg amﬂpﬁom mnraumaaimnﬁ signalod 8 plusplity b @hager detectors to

RS B BE S5 e e n

multi-tone communications signal.

20. The method of claim 19, further including:
comparing a combined amount of two measured orthogonal signal components in

at least one of the number of substantially simultaneous tones to a threshold value.

21. The method of claim 20, further including:
amplifying the multi-tone communications signal using an approximately equal

gain prior to the comparing.

22. An article comprising a machine-accessible medium having associated
information, wherein the information, when accessed, results in a machine

performing:
16
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performng: 16 WO 2005/099116 PCT/ US2005/ 010386
determning a presence of a plurality of tones

woO 200809eded in a nulti-tone conmuni cati ons si gra/usy005/010386

conpari ng a conbi ned anmount of two nmeasured orthogonal
signal conmponents to a threshold value. 23. The

arti .l aj i el : . ce

o e s ShA% ot DS STESTRALAR b imdtisee

C @bmmutuin{atibmy sgrtal Yy abmparir ptambihed ymodnt plfiasemeasured orthogonal
detectors. 24. The artjcle of claim 22, wherein
déteaphsomnegents o pHeebaldevaluf t her incl udes: anplifying

the nulti-tone conmunications signal using an
approximately equal gain prior to the conparing. 25.

The 24.(Thelagtiodd oftdlairm22 2yhefain tietermining] thelpregence Gurther includes:
recei vi.n Itiple indications of the presence.qf th

bl ur S siviredhe mpffisone Sgmminicalionsyigna) ats PIGFRLEY pf phasor detectors
detectors. 26. The article of claim25, further

i ncludi ng: determ ning a received data out put _

cor r 26 Jbaditivde ofclaime2Znwhergin determingg: the pegsence furthy includes:

oS SRR LR A PSR R R0 cun
Wagih Rive s GREompatsd.t s in a machine performng:

translating a first bit streaminto a nulti-tone
comuni cations signal having a substantially

Si wg.%@%@%mp(géigt%qﬁ%@&%m& .bandwi dt h of greater

t han "about an assoti ated carrier

f r equee¢iotng nAfltigld.indibatioas of thegrasenad afithe Pivralief ©nes from a
translating the first bit stream further includes:

t PHHltYof RBASOREetEtPSt pit streaminto a second bit
stream havi ng data presented as at |east two groups

of substantially sinultaneous bits. 29. The article of
cl ai 26. The afticld¢ beelainn2d, dkithey indluding| ati ng t he second

bit streaminto th lti-tone comunicatio i.gnal .
25 CHIFRIENEG TSR QHPY GRSeshapring ¢ the lfp E ddGions.
tones less than or equal to a maxi mum nunber of the

substantial ly sinultaneous bits. 17 _ . _
27. An article comprising a machine-accessible medium having associated

information, wherein the information, when accessed, results in a machine
performing:
translating a first bit stream into a multi-tone communications signal having a
substantially simultaneous multi-tone signaling bandwidth of greater than about 20

percent of an associated carrier frequency.

28. The article of claim 27, wherein translating the first bit stream further includes:
translating the first bit stream into a second bit stream having data presented as at

least two groups of substantially simultaneous bits.

29. The article of claim 27, further including:
translating the second bit stream into the multi-tone communications signal
comprising a number of substantially simultaneous tones less than or equal to a

maximum number of the substantially simultaneous bits.
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