26 COctober 2006 | DYNAM C NO SE FLOORS IN A WRELESS DEVICE FIELD [0001]
This disclosure relates to wirel ess conmuni cati on and, nore particularly, to
W rel ess networking. BACKGROUND [0002] Wrel ess netwi2&iOatober 2886wi r el ess
devices to share information and resources via w reless comunication.
Exanpl es of wireless devices used in wireless networks include |aptop or
deskt op conputers, personal digital assistants (PDAs), nobile phones, data
termnals, data col DENAMIC NOESEEELOORS ENA WIRBILESS DEVICEND ot her

portabl e and non-portable w reless conmputing devices. Many devi ces that
support wireless networking standards nay al so support other comunication
" standards, such as standards comonly used for voice comruni cations. [0003]
One family of standards devel oped toElE(lﬂll tate wireless networking is set

‘forth int 11 stand he ori E 802 n

brovi des wPE 8 ol FIRRLH Meled® SpRedidifon, oot ol vl Wps) i n
a 2.4-2. 483yirdiaahnefdotkinéHz) frequency band (hereafter the 2.4 -Gz band). '
However, a nunber of extensions to the original |EEE 802.11 standard have
been devel oped in an effort to increase wreless data transfer rates.

[ 0004] The I EEE 802.1 | b standard éﬁﬁ& I referred to as 802.11 Wwirel ess
fidelity or 802.11 W-Fi) provi dg M{){zﬁpransm ssion, with a fallback to
5.5, 2.0 and 1.0 Mops in the 2.4 Giz band. The | EEE 802.11g standard is
anot her eXt@(ﬂE’.’]Qﬁxr&lEsst RetwoklGRE ﬁ%sllvlglﬁﬁdaéﬁcesﬂf@ Sk’lﬁ%Ellﬁanah%g §ﬁc§ndard
utilizes ort hogonal frequency  division multiplexing (OFDV 4 Gz
frequency bmdrwavmrwml@e cqmmqaﬂamsExmpbmhmmlassei:vas mdsmwmlms The

| EEE-~ 02 11 d backwar d bi | 11b
P R R kR0 A UHER (RS Beal Bl et 59" 2 andar d

t hat utl i 26 k) dutd telritnald, Qtie Blecham dietides, Moa¥heRi gfiRAnédsamadi ssi on
at rates up to I\/bps Ot her wirel ess netvvorklw prot ocol's i ncl ude
" Bl uet oot h offrestregiebls” ande pen-peréable yvirdiess Blomnueing Hiesisesi dvlanydeyiess that

support wireless networking standards may also support other communication

~ standards, such as standards commonly used for voice communications.
[6003] One family of standards developed to facilitate wireless nétworking 18 sét forth
in the IEEE 802.11 standards. The original IEEE 802.11 standard provides wireless
data transfer rates of 1-2 Megabits per second (Mbps) in a 2.4-2.483 Gigahertz (GHz)
frequency band (hereafter the 2.4 GHz band). However, a number of extensions to
the original JEEE 802.11 standard have been developed in an effort to increase.

_wireless data transfer rates. '

B [0004] The TEEE 802.11b standard (sometimes referred to as 802.11 wireless fidelity
* or 802.11 Wi-Fi) provides 11 Mbps transmission, with a fallback to 5.5, 2.0 and 1.0

Mbps in the 2.4 GHz band. The [EEE 802.11 g standard is another extension of the
1EEE 802.11 standa.rd. The IEEE 802.11g standard utilizes orthogonal frequency
division multiplcxmg (OFDM) in the 2.4 GHz frequency band to provide data
transmission at rates up to 54 Mbps. The IEEE 802.11g standard also provides
backwards capability with 802.11b networks. The IEEE 802.11a standard is an
extension of IEEE 802.11 standard that utilizes OFDM in a 5§ GHz frequency band to
provide data transmission at rates up to 54 Mbps. Other wireless networking

protocols include “Bluetooth protocols” developed by the Bluetooth Special Interest



26 October 2006 2 G oup. Additional extensions to the | EEE 802.11 standard,
as well as other wireless |ocal area network (W.AN) 's ay gs _w likely
energe in the future. [0005] One challenge in mﬁreIess&ﬁgﬁﬁﬁﬂ%¥ﬁ%h*%volves
dealing with "jamrer signals.” Jammer signals generally refer to noise
signals received by a wireless device tRat do not correspond to data
packets supported by the device. Jammer signals nmay be caused by signals
‘'sent from oGUrewp.dAdditiesal gptemsiphnty the dBEK 80211 standatdpanivsl]l nevthes wpplest ed by

the wirel devi ' i t f i . dl .
Lol ephones. o5 iR OFLONlenpidh VP T PRREBRABIERR: aaiation. 11
S many Wi rel egrsnensRhiildnge & AneREteiwbiihQResIREd dchlihg QaHeNMIhBSr sgifals.” '

- -unregul ated, and thus, the presence of jamrer signals in the operating

- .techni ques descri

frequenci es Jammet pigeals genanalhegler 4e aeise siZoNREReiY wirglegedayicg that g s

di scl osure describes chni qu I f mtigating the .effects of jammer -
signal s rec&gés‘a“%l}" &\?ﬁ pgﬁaiagﬁﬁést?@%m%g}%ﬁg éelqlé(f?al gana'gﬁre?lg?z% "galye'fc’)eer to

noi se si gnaksuse@Gsi ¥ipdalbysedt WohelofiRp ddoites @pbifihg UchH@dingC &5 pR{EGWI nbp dat a
packets supported by the device. By reducing the |ikelihood that the sane

jamrer  si gRurpoded bypde Wity deaicedsignals waitifd: ek igevrvee oxensusidlesof
di ff t ot f . i ' ice. he. i : Th
e e ERPsRob STRREE ekl Lk B RASRICIRn, TIE U T

herei'n S ne n rot ocol s
such: as one wafeldsp merwafkinp gtantinlds, 86 dpddhtipg Gitcqoeicies @€ unbegulaidde and GAB7] I n
one enbodinent, this disclosure provides a pethod. conprising receiving a
wirel ess si gidrreseasgoldampieignig i the ppratipyg wpquenciss gisdikeyise upegulaied- to a
wirel ess~ networking packet to be denodul ated when a measured power P
associated with the wirej ess signal is greater than a threshold. The nethod
may further. conprise adjusting theSiI/MBMARNKD so that the power associated

does not coltB I efa, Ui UFQeerr AERSIRT EE AR cEPA 5 TABORE AR I n
R [ Sk b e L e
j amer si gpatfedtresoimosignals gepeivedint heviredsswlduicatthaindoe not correspond to data
- packets supported by the device. By reducing the likelihood that the same jammer-
-signal will be* demodulated by the ‘wireless device a number of different times,
| performance of the wireless device can be improved. The techniques-described herein
may be used’ with wireless networking protocols such as one or more of the [EEE
802.11 protocols, orthe like. _ 7
- [0007] In one embodiment, this disclosure prz)vides a method comprising receiving a
- wireless signal, and determining if thé wiréiess Vsignal corresponds to a wireless )
. networking packet to be demodulated when a measured powér associated with the
wireless signal is greater than a threshold. The method may further comprise
adjusting the threshold so that the power associated with the wireless signal is less -
than the threshold if the wireless signal does not correspond to a wireless networking )
" packet to be demodulated. I;l other words, if the signal is a jammer sighal, the
wireless device may adjust its noise floor upward so that continuous reception of the
same jarnmer signal does not trigger another demodulation. o
{00081 Various embodiments.may be implemented in software, hardware, firmware,
or various combinations of hardware, software or firmware. Additional details of :

various embodiments are set forth in the accompanying drawings and the description



[ 0008] Various enbodi nents may be inplenmented in software, hardware,
firmvare, or various conbinations of hardware, software or firmiare.

Addi tional details of various enbodi nents are set for26 QOotaber 2Monpanyi ng
drawi ngs and the descri ption 26 Cctober 2006 4 3 below O her features,

obj ects and advantages wi |l beconme appagent fromthe description and '
drawi ngs, and fromthe clains. BRI EF DESCRI PTI ON OF THE DRAW NGS [0009] FI G

| i's a bl ockeldwagiOatieri fehiisds] aibjoees andMiadeAr@ses OIMMBBEGAS IapParSSHeM e Whi ch
wirel ess devi ces can inplenent one or nore of the techniques described

her ei n. [ooéefnmceanédt%magelaeetrom BeFlambf an exenpl ary wirel ess device
depicted in FIG i. [0011] FIG 3 is a block diagramof an exenplary power
detector that inplenents dynam c thresholds that adjust in the presence of

jamer signals. [0012] BRESF DESCRIBIION OF THEDRNWINGS | ustrating signal
processi ng t(ﬁ’ﬁgni ues that can mtjgate the effects of jamrer signals in a
wirel ess net@®8?k eyt rttlﬁﬁlﬁeﬁlf?gra Bt DRAXIGSH POONYIBERLION SYRFR in

oceae e FARAIMBEAAUER] EROIANNGR GANEL ML fheP REARGECRLL A | ST onal

processi ng tasks assocl ate ess net wor k re speci Iy, a
wirel ess dekereia. configured to support a wireless netmorklng protocol may

outilize ess techni ques that can mtigate the effects of
_jamrer si gng\%ib] é}m? albgq%[j fipegam gygte)qegqglﬂ;y Srelgsy H%‘f‘%c ferieipd w1y
‘wirel ess de;ﬂo@?&ﬁ@ﬁ% 0, Bt&:k Jgrﬁﬁl%?% &@m ﬂﬁ%@o%? I8 1eStor YRR I hfeﬁ'nséﬂté the

wirel ess ne I ng protocol amrer si gnal s conprise sighal s sent from
ot her devi cégmaopethatshoigs aracedjdstngtltecprepsemmwmmomgnﬂstpported by the

wi r efgss de al ed fromm crowave ovens cordl | ephones,
or ot\ﬁer deW@%’sEﬂ% 515 arg| &?l&%@ﬁ@tﬁ&fﬂ?%?‘&?ﬁlwcef%&&qc ﬁﬂ't’eselﬁ‘é[npl e,
when a measgnQfiti@eRlic JhRiheid I@mcﬂ \Qirél@is Bk glinvionhagel ved

W rel ess signal |s greater than a t eshol d value, the wrel ess device may

determne if the wireless signal corresponds to a wirel ess networking packet '
to be DETAILED DESCRIPTION
. [0013] This disclosure describes a wireless device configured to perform certain
signal processing tasks associated with wircless networking. More specifically, a
wireless device configured to support a wireless networking protocol may utilize
'_ signal processing techniques that can mitigate the effects of jammer signals. Jammer
signals refer to noise signals received by a wireless device that do not correspond to
data packets supported by the wireless neiworking protocol. Jammer signals may
comprise signals sent. from other devices‘operating according to protocols not
) supported by the wireless device, signals emitted from microwave ovens, cordless
telephones, or other dev1ces that emit electromagnetic radiation. |
[(0014] For example, when a measured power associated with a digital sample of a
received wireless signal is greater than a threshold value, the wireless de_vice may
determine if the wireless_signal cotresponds to a wireless networking packet to be
- demodulated. If the wireless signal does not correspond to a wireless netwotking
- packet to be demodulated, the wireless device may adjust the threshold so that the
power associated with the digital sample is less than the threshold. In other words, if
the signal is a jammer signal, the wireless device may adjust its noise floor upward so
that continuous reception of the same jammer signal does not trigger demodulation a

second fime.



denodul ated. 1f the wireless signal does not correspond to a wreless
networ ki ng packet to be denodul ated, the wirel ess device may adjust the
threshold so that the power associated with the digit%ﬁ B 2006 ess t han
the threshold. In other words, if the signal is a jamer signal, the

wi rel ess device may adjust its noise flgor upward so that continuous
reception of the sane jammer signal does not trigger denodul ation a second

tinme. 26 qum)!l?gerl?&O&e jAmineOdiBdal ES10nbE ¢ ,rthes.lil(ﬂf@hoér%aﬁ%e lr@d}(ﬂﬂﬁfcdpr esent,
0 e :

the noise floor can be readjusted to reflect this fact, i.e.,
t hr eshol d( stp whactydis tasbti.c.,| the Sbrpshddisbdambatrissett Ha somtj embodimentst thet he

noi se fl oor with each signal processi.ng.cycle. i.e ,.with each ,
digital san‘%ﬁ@n&&ig Ecgethé‘3 i" hsgft‘jflook]/bn?a 86\}8}1{ Q{tﬁga%'dﬁl sl ¥ ?‘%@Y"{eak%’ ﬁ’l’tgce only
when procesgich@ligitl Qamplel dfdhei sigrab MirSowdr,She eidfisGiénts Slagliake placd Btywi r el ess

device, e.g., gain states other than the first gain state that has nmaxi num .
sensi ti vit yWhempioRessingnigAfeRITingdn fCSFpRndiscrele grinptaes of dhejavireloss dhvice,oper at es
according to_a_Ww.r S j o] i nmproved.. [ FIG 1
is a block é&?'aé}%{%r%a“? ﬁ%“f"?g‘%m&g&\?\ﬁ%S‘éagegﬂlcaéﬁapuﬁlfggﬁ’%‘fr%ﬁe’%@‘s"t“émqg]‘g Sncl udi ng

a nunber of muiree| pafortiruce @f al Mreld3C deeiot | that bpehtys raef@timgdiot @ waigelvdsr el ess
devices 10. Wreless devices 10 may be any portable conputing device
confi gur ed REEWORKNERIPIOCH) G2B|bEBPFYERoOr ki ng. Each device may be, for exanple,

a desktop rﬁ@ol is &HIRML | ' . W.nd : [ M  Uni X,
or Linux enoi(’?@nrn::r'ltl‘,elsa8 persgﬁgi dﬁlﬁkyégsﬁgﬁﬁt&%%m _agle %ﬁp?he

Pal MM W niiclegin€h, monbesiofivisaless dpecest 100g160¢ s¢drrgvely kfem@hiosasfwaifelessal | -
portabl e de ot her, wi rel ess device ch as a npbjle radiotel ephq-’n@s,

i ces, Of. .. [ .
an int er act $&et éq)'e&{‘é‘?l?ﬁ dewicey L%F‘é% < gy BW"Z’IT‘TT?W‘{““S deyjoe gpnfiguregiog

col I ecti on GeKiE Qirefids hAWOHARE. Eh@Sdevict R MOk & G i otblel e
home envi ronnent, rg vmsrel ess %erver, br n’?ﬁ{a I’i{re.xg?lglcé)’l%%% e s(ﬁs—@g]gvi ces 10
conmuni cat ecomtputercoperaimgtiner Windows™| MeasintashfMfutinie abt dinuxyatvironZiem a :
wirel ess signals 8A-8D (hereafter wreless-sirgnals 8). In articul ar,

wirel ess deRdreomsl dipiighypsigartutiiodl bagdcor dhn §abm™a WindewssSEppotsiedar  such
as the prot gcoling&ahkafdeRN rofm¥hisSof Shal PHURBIE' 10ic8! AARM ) whas deQg Of the

such as a mobile radiotelephone, an interactive television, a wireless data terminal, a

‘wireless data collection device, an Internet kiosk, a network-ready appliance for th¢
-ho'mé; en\)ironmehi,’a wireless server, or the like. S o
[0017] Wireless devices 10 communicate with one another in wireless
comminication system 2 via wireless signals 8A-8D (hereafter wireless signals 8). In
particular, wireless devices 10 may communicate according to a wireless protocol _
. such as the protocol defined by a wireless netvéor,king standard, e.g., one of the )
standards in the IEEE 802.11 family of standards. Wireless signals 8 may be sent to
‘and from the respective wircless devices 10 by wireless access points 11A and 11B.
The access points 11 may have wired connections to a network 14, such as a local
area network, a wide area network, or a global network such as the Internet.
[0018] In addition to supporting wireless networking standards, one or more wireless
~ devices 10 within system 2 may also be configured to support one or more voice
communication standards. For example, one or more base stzitions 4 rn.ay
communicate voice data 9 to wireless device 10A via voice communication .

techniques such as code division multiple access (CDMA) techniques, frequency



standards in the | EEE 802.11 famly of standards. Wreless signals 8 nmay be
sent to and fromthe respective wreless devices 10 by wirel ess access
points 1 1A and 11B. The access points 11 may have_vvii/@@"éghﬁégppéns to a
network 14, such as a local area network, a wi de area network, or a gl obal
network such as the Internet. [0018] InSaddition to supporting wreless

net wor ki ng standards, one or nore wreless devices 10 within system 2 may
al so be corflivigenaaultiplesiagnss (FDMIAY tochnigues tiroé divisierommliiple atdessn(IM AN ar ds.
For exanpl one or. nore base stations 4 comuni cate voice data 9 to
Wi rel ess dé%‘fl]é’éq"'fﬁ&'av?‘ésci?g? &%Edztg%%‘?ﬁeﬁ’aqritmykct echni ques such as code

di vi si on m{pbig & @zEA%E it EEM& deQfl HRIoW) Kareldsk BHHERAY mMEy BT ERPRIred@d6 S
division nultiple access (FDVA) techniques, tine division nultiple access

(TDMR)  t echmpgireBy adigstingiss floorinmederite shprioge signal aeceptien in the prefoBe9f As
described i.n_greater, detail below W ss_devi,ces 10 nma e nfigured to
cynan cal | ynE8erly BuPiub Mo deleBlofel ipEhEn Wuflie BEEIR SR n°  he
presence ofwirglés¥eignab deBaldh. For Bample,uhiRin a PRWRITed] BoWET sEciBY withohement
dynam c thresholds for wreless signal detection. For exanple, when a

neasur ed pdcligifal samplei oftibe) wikelass signali i§igreatersharpp éhresholdy viless| ds¥ises 1Qnal i s

Sfanar cor AHapabBIAROR. B ciet S0al gt o a oS B DR pheb i ' o

by enabl i ngeddmudiulatdd, e/g., byngnabling demodhlfin’ @nponentd apé plrfotisihgatpeald search
on the signal. If the wireless signal does not correspond to a wreless

net wor ki ng dsiesken saagch the sigael df e, wirgless gignal doss nefopriesrond(o gayirelass ust t he
t hr £%hol d t M, a8 kAate .t D, e gaf €, W\ SS

Si gﬁ?h S Is'{e%gg aﬁgctkﬁée)\@#rcegﬁrgﬁéﬁ&fgﬁ’ mﬁ?i g”%r&%n??@%serl olpkgn%%%ﬁ hg\n rel ess
devi ces 10 thizgliolope tixit éise paeararsshiged vithitke eimpleof thd wirkRss sigrdl ie tdss ng
protocols can be jnproved. In particuylar, the sane jamer_signal should not
cause the &E%@eﬁ%&eﬁlmﬂcmgﬁwrtvﬁ RS R CePICPh L0 FHE OpFER has |
been. adj USta%g%JB&%?tbs end % Iﬁgieu%lﬁs%sﬁ eﬁ%}?fn% dgi%Yocoﬁot% & Alnfrb W, ¢ he

e
presence of at janmer signal. In other wo , Wth a dynamc power
det ecti on tpartenho] e sane gneasr gignal skould notarausethe demvdilgtiany compatentsdell at i on
£ . , 1 : , q ti .
O e 151 e e hrebud Bl BT adf ML V20 80 SHUEEA Hhedbia may
compensate for the presence of that jammer signal. In other words, with a dynamic

power detection threshold, wireless device 10 can selectively avoid demodulation of
jammer signals, resulting in power savings and reduction in computational overhead.

[0020] In the examples that follow, many details will be provided in the context of a
wireless device 10 that operates according to discrete gain states. The implementation

of discrete gain states may improve and/or simplify wireless devices 10 by avoiding

-

" the need for analog closed-loop automatic gain control. In one example, the gain state
selection process may involve processing a received signal according to a first gain
state, detecting whether the gain state is too large, possibly reducing the gain state,
detecting whether the reduced gain state is too large, possibly reducing tﬁe gain state
again, and so forth. Accordingly, the gain state selection process may involve a series
of incremental decreases (or increases), i.e., from gain state to gain state, unti].an

" appropriate gain state has been selected. Dynamic adjustments to the noise floor may
only occur in some of the gain states, although this disclosure is not limited in that
respect. In any case, the gain state selection process may be performed within the

time allocated by wireless networking standards, and the noise floor adjustments, i.e.,



[0020] In the exanples that follow, many details will be provided in the
context of a wreless device 10 that operates according to discrete gain
states. The inplenentation of discrete gain states rfﬁﬁﬂ? r,ove @Q / or
sinplify wireless devices 10 by avoiding the need fo c; d-1 oop
automatic gain control. In one exanple, the gain state selectlon process
may i nvol ve processing a received signal ,according to a first gain state,
detecting whether the gain state is too éarge, possi bly reducing the gain
state, detecting whether the reduced gain state is too |arge, possibly
reduci ng the gain state again, and so forth Accordingly, the gain state
sel ection process may involve a series increnental decreases (or

i ncreases) of n. . ate gain
tat e has TEERFYL dhATySRIIERA Bl as%ﬂ?ﬁ)@‘eﬁs piiDlinks SRR AREL S 0D
occur in sonme of the gain states, although this disclosure is not Ilnlted in
~that respe@t] g amya dhsle diaghm iyaitnati:w atecinplineghticonofpr Mrelm dewiye HEE.

Phe ot se Pl BebnCoe hilfuctly LaRLES, RIS, 8 RMBh M P HBRISRET. 2"
t hr eshol d Resyiver ﬁ&ge'@@t}upel foomyignabrvesspeobh evsvalssadog ag@ﬁ whictehs et
signal s. éeQeQﬁ%] eF J)rﬁs S%Eé ﬁm&igin %k( dg AL Je g’t EAI':DH% fli?l’h grl!)gseggl% alnﬂp%ggﬁ tation

of a wireless vice ess eV|ce I nc es a rece

coupl ed t d\’leﬁe(l"r?éd@fbfamﬂ Juetrs o Fakeion ohtitelme Bat peReteingditation, dglewe!iaabﬁ y
per for ms 5§ @83l 1 BEAGES Sh@ms iy kGGEl Mggl &Jaa&qalt sc-enp B2l be WIRIRAR A TPGEM 26
general |y perforns sighal processing o Ital val ues generated froma
baseband amamngc@¢gﬁélmnmwmﬁeﬁﬂﬁﬁ’ﬁexemeep wareser tetlieeAd? cevpitasctli vn of

structur e-ﬁn&shgtkd B%Jn@ﬁg%aﬁ%@%aérh 84) 1butdc%[fgq}€ér@z¥tﬂv99 be 10915€cp£tplart of Redd@f b4 cul ar,

modem 26 may forma digital control unit, and be I mpl'emented as one or
nmor e dedldﬁﬁeﬁﬁﬁﬁﬁeé§@ﬁﬁ§“ a DSP executlng softmare or the like. AID
converter 40 is. illustrated as. form ng part of nodem 26, but could

al t e1 nat | Yghy) et Ued A5 RGTad, & EEEI¥3la 2na B, MAnhyS RRALALE ggTPONENL.

[0022]. Wre s signal's are receive y receiver 22 via antenna
shown, redcedlydsa gad sipgeyuniti 33 dhat sferes thg a¢l ertasitcainestatenior pragesditesat ageasives sigtab

selected f e a uni t
35 T or - escul Al e BF ORREAN Db Frarind 4 SO Ol R S ot

gai n st atsatq iy ogleg wrenguge @ﬁfs ¢ verapwetrgniloweste dstsvied 25i Ryerarssd. ddmieeodet ect ed

and procesg&fiesNRARMe2bin st S0 dol14r8S aPM"ﬁ rt‘hal BEe 9ad0 o @tiford SonfrPRdd B8R, and in
that case, sends one or nore conmands gain state unit 32 to cause gain

state uni tSEBRUNIG2 ieeRyteRainHEt At 24 @ﬂ@.e ﬂlerga'@éﬁéﬁf Hy gengrilethe aqlested @in giaen st at e

discretely defines the gain of one or more amplifiers 33, mixers 34, or other components within
receiver 22. The implementation of discrete gain states can simplify and improve wireless device

10E by avoiding the nced for continuous analog closed-loop automatic gain control.

[0023] Amplifier 33 scales a received RF signal according to the current gain state and provides
the scaled signal to mixer 34. Mixer 34 receives the RF signal from amplifier 33 and mixes it
down to baseband (sometimes referred to as the downconversion process). For demodulation used
in TEEE 802.11b wircless networks, for example, mixer 34 generates baseband signals for I- and
Q-components of the RF signal as is well known in the art. The I-component refers to the in-
phase component of the complex waveform, whereasrthe Q-component refers to the quadrature-

phase component of the complex waveform. In both cases, mixer 34



di scretely defines the gain of one or nore anplifiers 33, mxers 34, or
ot her conponents within receiver 22. The inplenentation of discrete gain
~states can sinplify and inprove wrel ess device | CEZﬁ/QN@bﬁI’QQ Phe need
for continuous anal og cl osed-|oop automatic gain control. [0023] Anplifier
33 scales a received RF signal accordirg to the current gain state and
provides the scaled signal to m xer 34. Mxer 34 receives the RF signal
from anpl i fpasses 3t basdbanidxdgnal for thevwaspeotiatetaQd coapondntsref theet@npled to as
t he downconversi on pro é) For dengodul ation used in IEEE 802.1 Ib

wirel ess n&faG tof’Barrngﬁ fpneval Bt dP- 34 gener ates baseband signal's for |-

and Q- conp For Qiarﬁ]%l@ ﬂielsBég Hﬁl&r iAPlenfent'a |f}eq5§\%%§ghﬂﬁe§l£@' 1HAt lltl]l-EQSea

1-conponent refers to the I n- phase conponent conpl ex waveform
wher eas t hdoa@ om'rﬁmqe(‘ltO)rdferrdessoddviw HEaelr atinrieg refamsee. c Thpomeiner 34 t he

conmpl ex waveform In_ b m xer 34 26 Oct 200 7 asse t he
baseband S TEHAICHE Rad; SLREG FBOTeRL gf ths TeSHisArich &) '@ Readiiex

wavef or m t @agBand Sightls LABBIYRH vl 4 re3Bived Wirdftss E@ﬁvo?l&ﬁ%gh&et A Gérem% may
i npl ement a frequency synthesizer that utilizes a osci | I at or (LO) of

wirel ess de&qewr\m ragy alse invludg additienahneempoieuts, such xevadels filteys,rapdobe the RF
carrier g%onent of the received RF signal to generate the baseband
signal s as Eiated with a received wireless networKki ng packet. As desired,

receiver 2200u%y @ase DO emlal a3 seR3lvaRRIRRAGHNS of bt BstARatyEDIOsFsef | | ters,
and the |[|ike. [0025] Coarse DC renoval unit 36 stores val ues indicative of

an esti mat assopiategswighthe repeived bascbandyignalt Fer mweawemqamélﬁmu@wagwat For

t hi 87y easo | kly.re fromthe
basebang: segrif SISHETGPERHE: ke pERROL shE e N Wt BTH
const rai nt packepasitin e WincedonsiBaimet ivipoldd By &i'lﬁéléb@rﬂﬁwoﬂkihg pandardd)| &, coarse

DC renoval unit 36 may store DC offset val ues _associated with each of the
gai n st at edarticy aﬁh‘iﬁaﬁ@d%@ repgyH SWItnEd mayostee PG offset valies dasopiated; wigh

appr opr i at %?c.[ﬂcof)ftﬁesgéa"sﬂt&e Cﬁ&% Lo bk ﬁ%%&@ﬂturﬁ@ i ﬁgﬁeﬁ?&dﬁﬁé‘t I fied

by gain st unit I'n or r 10 rénove appropri DC from
t he anal og appephiandC sffgnablue béd2dihg &S the cugomrgtn @ﬁeﬁ&mnﬁaﬂ byain sBffe has

removed a [31C1:1t%f2f 1?1e<}rdtlarntotr2r?10\%atshg g%gx%pnate amount of DC from the analog baseband
signal. - _
- [0026] After coarse DC removal unit 36 has removed a DC offset in tﬁe baseband
-.signals, the baseband signafs can be sent to modem 26 for demodulation. For
.example, the baseband signals can be sent from receiver 22 to modem 26 via analog
transmission line 31. Receiver 22 and modem 26 may also be coupled together by a
) serial bus 29, Accordmgly, receiver 22 and modem 26 may each mclude a serial bus
_ interface 37 39 to facilitate data transmission over serial bus 29.
[0027} Upon rccewmg the I- and Q- baseband signals, modem 26 converts the si gnals
tol a digital representation (referred to as a digital baseband signal). In particular, .
analog-to-digital (A/D) converter 40 samples a received analog baseband signal and
produces the: comresponding digital baseband signal in the form of 10-bit digital
__ samples, although larger or smaller A/D converters could also bé used to generate the
digitai basébaﬁd signal in the form of larger or smaller samples. In _other words, A/D

converter 40 may have any desired dynamic range. In any case, A/D converter 40

forwards the samples to gain control unit 47 and fine DC removal unit 42. In other



,,Signals, the baseband signals can be sent to nodem 26 for denodul ati on.
For exanple, the baseband signals can be sent fromreceiver 22 to nodem 26

via analog transm ssion line 31. Receiver 22 and nod

coupl ed together by a serial bus 29. Accordingly, %éé’rtngé"zmgrmdem 26
may each include a serial bus interface 37, 39 to faC| litate data

transmi ssion over serial bus 29. [0027]8 Upon receiving the |- and Q

baseband signals, nodem 26 converts the signals to a digital representation
(referred tionplamentations: AD sarverand0 snynfanp parhofpeeeiveuP2ior may be a unit

anal og-t o- dg ggnra 'fr&ﬁ‘/r%w%{)ﬁ'i’ﬁ{dtrﬁfid%? éarrpl es a received anal og baseband

si gnal and uces e correspondi ng digital baseband signal in the form

of 10-bit qmgnsmmnammblamxtmmhptpgﬁohﬁrggmrsme selemioneasAd bh avigpitefs coul d
al so be used to generate the digital baseband seégnal in the formof |arger
or smaller %Q?wﬁq"é@“ﬁ'l‘*p o HB copER] duut 44/ may reseive theeh gitrd spmplen directhyiyomesi r ed

dynam ¢ ran t 0O gain
contror un U, obiveB 4G ST sl B EAMMEHEOh hE AMAL HinhbE RAMNRBNG 95
i npl ement at gamsontfyl nitotveey esced® digital fvaluos ﬁamta digitaefiRérv@bt ghowa) tivay be a

unit separagte fromreceiver 22 and nodem 26, [0028] Gain control unit 47
may perfor n&%ﬂ“’é{”&%"éo EPVEHeY %R?C’(S_ﬁalt‘hg’rtgﬁ‘ﬂ‘ﬁﬁﬂte ¢elechion RuMOsEABY t er 40.
Gai n contr & D
conver vor okt o SOREI MRERE A0 Qiicll oM S GRARChloed pAY

Al ternati vedayn be gsadnb;cgahr cintnoh iunit 4477 nnyelececaelgma datgi tAItemajhwas powam a
digital fil t |ters the ut of A/Dconverter 40

speci fical | 8‘? 5%"9 g?@aﬁhﬁﬁaﬁ‘ﬁﬁﬁg sen Fonuphsignalsto aMSet put  of

Al D convert@ﬁt}w (d| rect output or a digitally filtered output) can be us}d
by gain control unit 47 to select a gain state. Alternatively, power
det ect or 44[0%3& Inghe Jlugtrated erample lflheogmuh()%t\&l eonvegesdth@lircorenfdteresignal s to

. h I f A
Conver tor 0 At sk B i prref gh Sl WS, EPn ARt i MIGRENSE, e

threshol d, 4 hmraﬂlgaupaﬁtbrtelmdme tgath/vdIBe6 fGe@Gh gain Stk fMIteIB apibBreblyate to
reduce gain values stored in %al n state unit 32 and thereby reduce gains of

anpl i fi er 3®dugedsdns wf amplifier 38; sd/er myxerj 34.¢ Remdadlpul be outpit of A/D
converter 40 is at or below a lower gain state threshold, then gain control unit 47 may

select a different gain state to increase gains stored in gain state unit 32. Adjustments
to the gain states may be communicated from gain control unit 47 to gain state unit 32
via serial bus 29.

[0030] In one example, the upper gain state threshold utilized by gain control unit 37
may correspond to the saturation point of A/D converter 40. In that case, gain state
switching to cause gam reductlons n amplifier 33 and/or mixer 34 would occur when )
A/D converter 40 is at or near saturation. In other cases, the upper gain state
threshold may be selected to correspond to a point below saturation of A/D converter
40 which may further help wireless device 10E deal with jammer signals.

[0031] Fine DC removal umit 42 also receives output of A/D converter 40 and.
implements a DC removal loop to remove residual DC from the digital baseband
signal. ‘In addmon, fine DC removal unit 42 may include a coarse DC estimator to
estimate the residual DC offset associated with the baseband signal at the current gain
state, and update coarse DC removal unit 36 via serial bus 29 so that subsequently
received packets processed at that gain state have more appropriate DC removed by

coarse DC removal unit 36. After removing the residual DC from the digital



converter 40 is at or below a |ower gain state threshold, then gain control
unit 47 may select a different gain state to increase gains stored in gain

state unit 32. Adjustnents to the gain states may be nica ﬂfrom gain
control unit 47 to gain state unit 32 via serial bus gg%@B?eﬁ one

exanpl e, the upper gain state threshold util igzed by gain control unit 37
may correspond to the saturation point of A/D converter 40. In that case,
gain state switching to cause gain reductions in anplifier 33 and/or m xer
34 woul d occur when A/D converter 40 is at or near saturation. |In other
cases, thebapped sigedl,nistia eemdvhireshal dayniywae e eligal bdetiaad cigidlespond to a

_point bel ow ﬂ% 958} 'aoﬁ%t?n Varla@e 63‘“{“{T?rltﬁfr(§8 \é@-i ch may further help wireless

devi ce IOE I'me DC renpval unit 42 al so
recei ves out put of A/D converter 40 and inplenents a DC renoval |oop to

remove r es'[OdBlaI PdEr figtamartdienagiigilidale ghaszpahsbwes daggttdn mbduladeht tdspitively ne DC
renoval unit i or to he .r esi dual

i ncl ude a.coar DC .est i
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t he di gi tahccarﬁm@maxbmndzlgﬁﬁ 1man bxa&ed))almdﬁﬁwgmmalofw peveDpmabinpresdnt. uni t 42 may
forward the digital baseband signals to power detector 44 and a digital

vari abl e gai.n..anpl i i 0032 tector 44 ma |nclude a
plurality gdtO’ O&E’Pw ‘F’%eﬁtg’f gﬁ%ﬁf&uﬁr 5%“3{ ta‘f‘a’yr %’&ﬁé?ewgf jon BAROBEYR HEhET

det ecti on ae/cmm 2[11@ dbmodiﬂa&fbe mnns &l gardembdmatioh Bf P afirkleGUet¥orkige jcidd cpower

det ecti on er.f or m pover det ecti.on f.irst gorithm
o order 't 850y Selner p Rt e SRR NER Gl at e et B “ona '

| ow power nagdid cﬁsalmy faenfpoteropener caedretitn anil paee detckitsrgi4tdetedts segmhmat
algorithmin r. to.ident is present. [0033]
I'f power dé&t" kﬂfketﬁ' bﬁﬁwdre@sesélte{swo}{k"%%pad%fsap?(’[m%%é%%ﬁch}%q%duI ation conponents
such as DVGA 46 and denodul ation unit 48 so that denodul ation of a wirel ess
net wor Ki ng[qnaqkmweeaaect@amwﬁav Intplepichesnewdmitss ddemidifestioldnha aspanralys such

as DVGA 46&(? us(? g%gelélzlanaég Io??am%]er mgna%s In particular, following enabling of DVGA 46 and
demodulation unit 48, if a peak detection search on the signal fails, power detector 44 may
assume that the signal is not a wireless networking packet that requires demodulation. If
demodulation components of modem 26 determine that a signal is not a wireless networking
packet, thresholds of power.detector 44 can be automatically adjusted upward so that subsequent
signals at the same power level do not cause the demodulation components to be invoked. In that
case, the signal may be a jammer signal. Accordingly, power detector 44 can adjust its thresholds
so that the same jammer signal does not cause additional demodulation cycles in the case the
jammer signal is being continuously received. Such avoidance of demodulation of jammer signals
can conserve power and also allows the wireless device to respond to wireless packets at higher
power levels than the jammer, since the wireless device does not constantly reset after

continuously determining that the signal is not a wireless packet.

[0035] As mentioned, power detector 44 may implement low power and high power detection
modules, although. similar techniques may be implemented even if a single power detection

module is implemented. The low power detection module may be a



may be di sabl ed for purposes of power conservation until power detector 44
detects a signal that could l'ikely he a wirel ess netwrking packet
supported by w rel ess device 10E. [0034] Power detect OQGQCWI‘iMGenent one
or nore dynam c thresholds that automatically adjust in the presence of
jamrer signals. In particular, follow nienabling of DVGA 46 and - _
denodul ation unit 48, if a peak detection search. on the signal fails, power
det ect or 44shosvgr, ragrs ymecitendetectibe nsodyibathah shé bighapovereleesdom aiodoieki Tig: packet
that requires denodul ation. I[ denodul ati on conponents of nobdem 26
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signals at the sane power | evel” do not cause tﬂg em)lglul at1on conponents to
be i nvoked. ldweriphwer are asemistdudbyswelass desiced6Ea j ammer signal . Accordingly,

" power detec 44 can adjust its threshold 0 that the sane_,jammer signal .
'does not cat@réﬁlaaﬁf"’c‘?%ﬁ‘ﬁbocﬁ'@ﬁ'bt&ﬁoafrpﬁﬁgﬁi}%?‘Eé"%!%tl_flﬁgaleééﬂée ’t‘ﬂéﬁj"% signal
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signals can conserve power and also allows the wreless device to respond

to wir el essthpagritstataunin#gthat receiyosedirdce vupat fromm/Dreonvemtardd, Isthateasthe

wi rel ess devi ce dges not constantly reset. atter .continupusl|ly determning
that the si Hirciee el dagt bovek P e By mby iy ™ e it Fismiat 1 Sl
detector 4448@xt pobel RVEIthat MuRPIWeSkePHHin Stb@IThRONA! whifd @8 kioWer [dP Hoves |
al though simlar techniques may be inplenmented even if a single power

detection felgeprecauld berpiosmpiReiseisinghgain sWtqredeetions weedd ot beogeded ifthe be a 26 |

Oct ober 2006. _10. s r re precise detection ul e than the_ high power
detection rrf)lgﬁ‘iﬁe’.s r!lr:ge\é&daaﬁg/tl?yo _el foﬁ‘f e f 51_%&8}%"1 @PSPO\W 6‘6@5%%&?@3? “on _ W
nodul e can ifhoMe MANBE uekel Bﬁfthd)ﬁ\igh%ﬁﬁfdrfdct‘e%idrye.FQronECtWi@ﬂﬂ&rgaﬁi gagl s in
order to better ensure that packets received at ower power are not_ m ssed
by wir el esschpngegandiappther @1@@5]68 FRYOke deabnfieie change dut ingivaies thespreseasesoff or

adj usting gai uni;t: ' e. nt froman-alternative gainr-contr ol
uni t that o%g%’fégg}e\ﬁﬁgﬂéltﬁnﬁ%ﬁgﬁ? fnogtg[g'

ower 4, rather than gain state unit 47

that recei vE3d] e gome Uimplimdntaiond) Wielny elevize HIE mhay tiwipozas enultiple use of
dual power detectors may allow the faster high power detector to_quickly
det ect poweRNFRARS| dn thaticaste thePLURIE S POYET Al8EIRT 44 OF RAleOntiph prik 47 Wea¥s| ower

|r18¥V Eg""ﬁ;e dgrg& ??h?e{gl etﬁ%!a’_l%& ARGnlBALiPERE! BFnphdVesida fécéétﬂ)h? Fofglfridiens woul d
different anterina may be selected depending on the power level of the received signal
as indicated by the output of A/D cbnverter 40 or the output"of power detector 44." In
some cases, different antennas may be selected depending on whether the high power
~detection module or the low power detection module within power detector 44 issues
a power detection indicator. Iﬁ other cases, different antennas may be selected based ' )
on the applicable gain state.- __ | _ ' |
[0038] Once enabled by power detector 44, DVGA 46 can be used to scale the digital
baseband signal, either by amplifying or attenuating the digital samples. In particular,
DVGA 46 may perform residual gain adjustments to the digital baseband signal.
After scaling the digital baseband signal, DVGA 46 then forwards the scaled digital
baseband signal to demodulation unit 48 for demodulation. Demdduiation unit 48
may perform a peak detection search to identify ‘w‘hether the signal is a wireless |
networking packet supported by wireless device 10E and to ensure that the signal has

sufficient strength to allow for effective demodulation. For example, in an IEEE

802.11 context, the peak detection may comprise correlating an incoming data stream



signal is detected only by the | ow power detector. Also, in that case,
multiple thresholds nay be used by the high power detector, e. one to

i nvoke gain state changes and another that does invo ‘%ﬁb¢r29%§e change
but indicates the presence of a high ?omer signal in the current gain
state. [0037] In sone inplenentations, bi rel ess device VE may i ncorporate
multiple antennas._In that case, the output oﬂgﬁfmer detector 44 or gain

control unit® agknongly Batker seqyencgs apd compaing theagpreghationigsyli to a pedefiped- npr ove
signal rec ' : . -di . npa _
dependi ng ?ﬁ%%}%gh pic?\c/%ger b %%\rﬁé%}e%o‘?f?ﬁé&%ng‘%@%gg%gna g?}ég %?sﬁgl?%’%%gggvby t he
out put of MuEshobdsviar peverddetantort Ak rambip uidjustedpasverdinlg te ako predibus Isignabone
cases, different Oﬁ%ennas may be_sel ected depgggi ng, on whet her the high

pover - det SEEIEhChbGuRamSF sighal- (Quuhg Siter hamdt. dt thegirakdetartionindinitss ather
detector 44,1 : ' | g 1. f er ent
ant onnas miy BEMER 2 HBRUEhaGBHAE bitkel B SARicnt S8l SorPARERn Il ' e
enabl ed by 48quececdeteedetmodidate thd/pickét andnhiechaldeth powacddtertdrivel clingbd al
baseband signal, either 8 aﬁl | fying or attenuating the digital samples. In
particul ar &€ @WH@SHE\@/ %'@? 4R esi dual gai n adjustnents to the digital

baseband sifggual gl[G.Aﬁ t(i{@ﬁ nifdldaded Bﬁ)cg'dﬁg}zﬂﬁ ol??geég\gﬁ%(lﬁ* g[??feme MG 46 then

forwards the sctaled digita baseband siTgnal on unit 48 for
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t he*peak detection may conprise correlating an inconmng data stream 26

Oct ober 200@rds] fortsome wintlons Baw drkimgssanderds esuchrad strordprds inalgyat idevalepedel at i on
result to a hr.eshol

.edef i ned . 1f th ak detectj.on fail denodul ati on
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On the other hand, if the peak detection indicates that the signal is a

wi rel ess nd@ew®brki ng packet with sufficient strength, dempdul ation. unit 48

pr oceeds  t GofiRHlalGactll HARSH! of AR 3! PSSR0 41 ROUBLs R GhRer 44 Can

detection module 50 and a low power detection module 60. I- and Q- baseband
- samples are received from fine DC removal unit 42 at inputs 51, 52, 61, and 62, e.g.,
.in accordancé with the 802.11b standard. In one implementation, only a subset of
7_}east_signiﬁcant bits (L.SB) may be received by low power detection module 60 at
inputs 61 and 62. Lower power signals will generally have zero values for the most
) . significant bits. Thus, by providing only some of the least significant bits at inputs 61
and 62, components of low power detection module 60 can be simplified.
[0041] In high power detection module 50, a power estimator 54 cStimatcs the power
contained in the I- and Q- baseband components at inputs 51 and 52 using one
technique, e.g., the sum of the magnitudes of the I- and Q- baseband components.
This sum is provided to a fast integrator 56 which may iinplement an infinite impulse
response (TIR) filter having a tap weight value of, for example, 0.75. Fast integrator -
56 integrates over a smaller effective window than slow integrator 66 in.low power
detection module 50. However, the actual speed of the integrators may vary

according to implementation.



reset follow ng such denodul ation. [0039] FIG 3 is a nore detail ed bl ock

di agram of an exenplary inplenentation of power det ecggr 44 Aalq _
illustrated, power detector 44 inplenents a plurality P B6ect i on

nodul es 50, 60. In the illustrated exarrpl two power detection nmodules D
are inplenented, although this disclosure Ps not limted in that respect. In
other words, for sone wreless networking standards, such as standards not
yet devel oped, additional power detection nodules may al so be useful. Al so,
a single ppe] Bdetectdaaompladdtinegaou bl may Bw,egfarmheebmeﬂiamﬁgan@mis oalr hylidel usti ng
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modul e 60 gap bastam! i fied. [0041] In high power detection nodule 50, a

power estimator 54 estimates the power contained in the I- and Q baseband

conmponents at inputs 51 and 52 using one technique, e.g., the sumof the
magni t udes[06#3]t hev peweadeed@on rms @b & dpooespo penlis w1thﬂigh$ownﬁatfs:hqmmvdtmhed to a

fast |t egsator . W NI L BLEIC 0 A0y LNl el DRHKE ey LESRONRE. (1 1R

filter having ap wel ue“o egrator 56
i nt egr at esslg\v@rané aSatraigh@racelfrefcecﬂnanmmmevkmcltmrﬁosﬂwfbrm legrratver deg@tiom. | ow

ower det t or S ma
Doy accorSuuon ERMtHeE® duer M G LS, %ﬁ%ﬁ‘?&yo%%ﬁ%f?@{ws&ﬁ%c‘ﬂ%‘ HEE g
exanpl e, f&&whinekgedneche Boverasfiniates.dynattes teiveslbasutrand Satiphed! bW@teda

sliding eff %r' M o @gl?s%&x‘; in '%HFBB% fald 111‘%%?5‘(& Rl ard REFVSR 'tﬁe?t d@s)éuﬁé‘alr‘?' ng
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integration may vary widely for different implementations. -

[0044] In low power detection module 60, a power estimator 64 estizmatés the powet contained
in the I- and Q-baseband components at inputs 61 and 62 usiﬁg a different technique than high
power detection module 50, e.g., the sum of the squares of the [- and Q-baseband components. In
some cases, however, the same summing technique can be used for different power detection
modules that integrate over different sliding windows. In the illustrated exam.ple, the sum of the
squares is provided to a slow integrator 66, which may implement an infinite impulse response
(IIR) filter having a tap weight value of, for example, 0.9921875 or 0.984375. Slow integrator 66
integrates over a larger integration time, i.¢., a larger effective window, than the fast integrator 56
in high power detection module 50. As mentioned above, however, the actual speed of the

integrators may vary according to implementation.

[0045] By way of example, slow integrator 66 may integrate the baseband samples over a
window of 128 samples, 256 samples, or a smaller or larger amount of samples by changing the

tap weight value if desired. By integrating over a relatively large



estimates very quickly. Fewer sanples result in |less accuracy, but nore
sanpl es take a longer tine to integrate. For exanple,_ the integration tine
of 2 sanples received at a rate of 22 Mz my be appr%ﬁﬂﬁi@bﬂ] 8969 sec.,
the integration tinme of 4 sanples recei vEg at arate of 22 MHz nmay be 0.18
sec., the integration tinme of 8 sanples ceived at a rate of 22 MHz may be
0.36 sec., and so forth. [0043] Low power detection nodule 60 operates in
parallel with high power detection nodule 50 in order to detect |ow power
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sanpl es r eﬁ(ﬁ{;ey GiicAtbr G Rf fsoWe ggx?eréMdz ARBYi ]Q)%efacﬁ)e%c% WIS Mo invoke gain state

changes, high power detector 50 may include multiple threshold compare units, e.g., one unit
using gain state threshold to determi ne if gain state changes should occur, and another using a

different threshold to determine if a signal is present in the current gain state.

[0047] The power estimates of each digital sample sent to integrators 56, 66 may be compared to
thresholds respectively by high threshold compare unit 58 and low threshold compare unit 68 in
order to determine whether a signal is preseni, which should be demodulated. As mentioned
above, however, sometimes jammer signal.s can cause the received power to exceed one of the
thresholds. For this reason, high power detection module 50 and low power detection module

each implement a



2.9 psec., the integration tine of 128 sanples received at a rate of 22 M&

may be 5.8 psec., the integration tinme of 256 sanpl eSé cei Eed @b a rate of
22" MHz may be 11.6 psec., the integration tine of 5122 g}ﬂﬁ’ er BB ved at a

rate of 22 MHz may be 23.3 psec., and so forth. [0046] Logic may be coupl ed
to the first and second power detectionl4godul es in order to ensure that a
second power indicator will not be generated in the event that a first power
i ndi cat or i gresholdemitid69 ko brdex angyreymiddlyRidjusnof cénirolrehie thitshsldeaseti®yl ow
power detection m)o_lulsg gg in order to. ensure that a | ow power indicator is

never gener SRMBRATH B Fardbe pywese qfidenéibying packess tg ke dempdulylpd.n an

i nverting i ] f hj h I it 58 .
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event that mtdgrabes dOWEs, amblpemiate upper grinlowat eittesholdsotehative wo nigks averageer uni t
67 may add a delay to allow power detection nodule 60 to verify that high .
t hr eshol d cmﬁ%{reé?fmﬁﬁef- 48 OfF JMRlSMEGATEnathe leqliéldﬁﬁlgwcﬁ?%v@rremﬁdmes Then,
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conpare unit 68 determnes that the average esti nated power exceeds the
programed integrated by hoegratarsdSthiceh ang thearthe hversgropaiverdsidefiseduyi thrésBold

determ nes that_t ' . St d d t d h d
i gh ¢ hr es bR SSABE 6T QI RHOY M i G Bi5ie L heh ARCsirer ars Janidh B8, 1 he
llow powver jRgivedtight WirplesNfHresAbRPuME 192 BS ndyedbfinfliBOaverigePORE vélgg @ct or 44

is used to invoke gain state changes, high power detector 50 may Tnclude
mul tiple thslaligwthdowngfesightusaimplss. einghat ase thaupperusidigwgathnesbolds eayhr esho d

to determneg if,gain s h e houl d, occur,, and anot her using a I
it forent (bR oAbl RESRoRA A GI3eIH sl BsiE IE MIRRFeRne gaih
state. [ 004gdmpléeard aViETabRS tTh GeHeR Sworlis, $P6i{e Ahipld RlusstPdeTing The thiddhlas egr at or s
56, 66 may be conpared to threshol ds resPectlver by hi gh threshol d conpare

unit 58 andthresholdhiniis A% @9 wandefine thathreghgldsgs beinger’- Xof dea samplaxlf fipist her a
i gnal i r.esent ek shoul ' |l At ¢ As,, nent. :
however pﬁfpﬁ%%w fwgér%rfrag%css#;lﬁ%fﬂs dFRR Y &’}?esﬁgldrs ’e’t(t:lgesg&gour}'%g Sgﬁﬁﬁyceed one

however, so S can cause ved power

of the threstelthsthrdsholds A Seiigas oNof thi gherp@\rhetteY eclekomanXd Bisilady,and | ow
power detection nodule each inplenment a 26 COctober 2006 14 threshold unit
59, 69 in of@ight senpigsaRiakaiable 4y ussd tovefingthe Byweshpldsthrashold upiss 3348 by

o e ooy B RPEURUR F NERRSP. o PRI IR B8y Do
measur enent v power detector 60, even larger numbers of samples may be used to define the
-average values, as more numbers of samplés are available. v
[0049] In any case, by .adjusting the thresholds based on the power of received
signals, the same jammer signal should not cause demodulation a number of times. If
é wireless packe‘t is identiﬁedr and demodulated, the thresholdg can be_ reset. [ _ )
However, if a jamﬁler signal causes a demodulation to begin, e.g., a peal;: detection
search, the threshoids will remain in effect and be adjusted by the strength of the
jammer signal. Accordingly, the likelihood that the same jarnrnér will cause another
demodulation to occur can be significantly reduced because the first occurrence of the
jammer will cause the threshold to increase. Moreover, if the threshold is adjusted
because of the presence of a jammer signal, a wireless networking packet may still be
received and demodulated if it has sufficient power above the jammer signal. .
[6050] Once the 'power of a sample of the received signal falls below the lower
threshold, the thresholds may be reset, .g., because when the power of a sample of

the received signal falls below the lower thresholds, it is highly likely that any jammer



integrators 56, 66, and generate upper and |ower thresholds relative to the
average power estimates. In one inplenentation, the individual,val ues of
received sanples are used by threshold units 59, 69 @%ﬁb | es have
been received and integrated by integ gtors 56, 66, and then the average
power is defined by threshold wunits 5 69 for a sliding w ndow of four

sanpl es. Then nce integrators 56, 66 have ei.ved ei.ght s

t hr eshol d awpﬁlg?@gwe&prﬁ%&pt BEONENEH PTERPRE AYEF ‘@R%l% T58sifing e t@??‘m?ﬁfﬁg Wi ndow
of eight sameh@se pdwerbhatahRsof tﬂef}ecéw&ﬁsﬁgﬁwam%wv ihen&ﬁmmwman al so
change such t hat the t hreshol ds are closer to the average val ue when nore

sanpl es ar emamatlramoem%ntss)tthdhe vd)mps;:aralicemfajmnm gignalsus &dr tewardplEi ne t he

th hol d its 59, 6 he th b /- X
of ¢ he sampreatinetng gnoll iy yen Allod i oy pouE A LB e 0
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of the average, where Y is less than X. Simlarly, if eight sanples are
avai | abl e @odelBlutoash deeketss which twowld ths! Bsmerhsignalbo el audévies ¢ ogly may

define the threg g{)%i as be| ng +/- Z of the average, where Z is less than Y.
Wth Iowﬁ F‘% Or even | arger nunbers' of sanples nmay be used to
define the[oosIpFages M&'ﬂtﬁﬁdlagﬁnimmgtrﬁ i Sndd brovedtRigasciMiquealAirhaee. [ 0049]
In any case, by adj usting the threshol based on the power of received

.si gnal s, th@pgm@tejiémp OF Myt pf yﬁ@bﬁ%dWeSd&@EdBrﬁwehB&le@l@sedmmﬁber of
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2 a peakodest 26t v@idus Saﬁhwdefbm;SdiﬁnﬁshdiiEﬁhﬁéldSZWaé li11diserameidnin HI(:efi est and be
adj usted by the stren th of the jamrer signal. Accordingly, the |ikelihood
that the s®RBGlyrAelafyely complex #ise HaRchinge HialLsoRtn apd GsEdinatesathepe
significan aoasee the first occurrence of the jammer will cause
the thresh Frg l{tirgaq}‘:jérzlcrease reover, if the threshold is adjusted because
of t he pre3ensep Asfshawh amiitG. 4, gireless devider DR isinitialinal o grin paeke {10y sti |
receive nd d duI ted if it _has sufficiept power above the |janmme
SI gnal O‘g‘ﬁi% ﬁ’éﬁst Bing 1 &a s rgosélseqsﬁglt,ye@q,gategn&ﬁ%stopéﬂ l's beI ow
thelower . Qeédadt GviblY £5iR AbfiSol Ffnkk 34 & Rmodhen the
power of a,s% e gf ! Fﬁe 1r ec%ﬁveé scl"gn agﬁé’lxﬁ% tel ogvgfﬂﬂfmrﬁ%hr eshol ds,
it i's hi ghluyit Bblcehsystertiatithathy chaentemrin2fatee Wibeess 21806 10E then performs DC

_ settling (102} within the time constraints imposed by the wireless networking
.... protocol. In particular, coarse DC removal unit 36 may select the appropriate DC
_.offset value according to the current gain state identified by gain state unit 32 in order
“to remove the appropriate amount of DC from the baseband signal. Fine DC removal

unit 42 also receives output of A/D converter 40 and implements a DC removal loop

Nt

to remove residual DC from the digital baseband signal. In addition, fine DC removal
unit 42 may 7estimate the residual DC offset associated with the baseband signal at the
current gain state, and ui;)date coarse DC removal unit 36 via serial bus 29 so that
subsequently recelved packets processed at that gain state have more appropnate DC
removed by coarse DC removal unit 36, After removing the residual DC from the
digital baseband signal, fine DC removal unit 42 may forward the digital baseband
signals to power detector 44 and a digital voltage gain amplifier (DVGA) 46.

[0053] Power detector 44 integrates in gain state 1 (103) and performs power
detection as described herein in order to determine if a wireless networking signal has

been received (104), e.g., by comparing digital samples to thresholds. If the power of



15 signals that were present are no |onger present. Accordingly, resetting
the threshol ds  when the power of a sanple of the received signal falls

bel ow the | ower threshold can inprove-responsi ven'e5526d)ﬂ@ed'l%@&pear ance
of jammer signals. For exanple, resetting the thresholds nay even allow for
relatively | ow power 802.11b packets td be received and denodul ated bet ween
t he occurrence of successive relatively high power Bluetooth packets, which
woul d be |j armmplfsiisgmltq tham athieswoiclaherhasigoall iy presempgest lrdnd0ar 08D, I HD051]
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stores the gain state and provides gain control gna s to mxer 34 and
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removal uniof FRS. 4784 u&ﬁieﬁfsttotﬂmm@mmhhﬁb@amedqﬁf %ﬁltstat@ﬂléﬂlcagﬁﬁrsﬁﬁ't&g to the -
current gain state |dent|f|ed by gain state unit 32 in order to renove the

appropriatd eRsesptsotheDDOSy sAnsikie BaigeBaled singetier embrdimentsehowarer. uni t 42

al so recei d a. v Ioop

fo remve FourataR to e R4S b ine iy R RLFTRIDS PP TrGRIR 1708 b
removal  umain ﬁeﬁaydgahsmsgmdye;]goeﬁ;caualgaﬁ@méﬂset associ ated W|th t he
baseband signal _at. the current gain state, and update coarse DC renoval

uni't 36 vi 4004 Dyyringintegratianin gain staigyhCL0F) ant *’W@@@@Fm(lﬁ)&é%ﬂmbﬁ%cessed
o U Syl e Bl Gtk PRI o] IR RSB 0D
fine DC remreaadss devite di&ngwthécgamstde (108) dilg pticulag seibedesd desicgr18Esmay power
det ect or 4%hz?nngg ta onqlggaln;[ gtlate ?l ﬁtgcﬁ lga%itﬂe %F&lelstf éaei‘rrls (E)\é(z%xbr\l) stg.IGe 2 which has
- reduced gains relative to gain state’]. In order to make such gain state decisions,
wireless device 10E may implement a gaiﬁ state control unit 47 that makes gain state
decisions based on the output of A/D converter 40, e.g., reducing gain if ‘A/D
converter 40 is saturated. Altemati\}ely, gain state decisions may be made by a gain
state unit that operates with power detector 44 rather than gain state unit 47 that -
receives direct output from A/D converter 40. In that case, the use of dual power )
detectors may allow the faster hlgh powcr detector 50 to quickly detect power levels
that would invoke gain state changes, while the slower low power detector 60 could
be more precise since gain state reductions would not be needed if the signal is
detected only by low power detector 60. Also, in that case, multiple threshold units “
may be used by high power dcicctor 50, e.g., one to invoke gain state changes and |
another not to invoke a gain state change but to indicate presence of 2 high power
: signél in the current gain state.
[0055] Following a gain state change (108), wireless device 10E performs DC settling
again (109). Inrparticular, coarse DC removal ﬁnit 36 selects the appropriate DC

offset value according to the new gain state, and fine DC removal unit 42 implements



[ 0053] Power detector 44 integrates in gain state 1 (103) and perfornms power
detection as described herein in order to determne if irele et wor ki ng
signal has been received (104), e.g., by conparing di%&&to & Qg to
thresholds. If the power of 26 Cctober 2006_ 16 a sanple is greater than a
threshold then a signal is present (yes brdch of 104). If a gain state
change is not invoked at this point (no branch of 106), then power detector
44 causes denodul ati on conponents such as DVGA 46 and denodul ation unit 48
to be enabbedefionl peak rdetveatsidal 10D frbh ehesdi giabbasbifgignal. fin pEAindebE&ct i on i s

ful branch of .107), iindicating.that. a wrel i
packer was PEEdroRe “ihaf atir il PORTEL st ARty MSRRE SRR £469) | anc

Wi rel ess deam g#e, Wkl nelhtay evsrse DO rgadval witabe 1 (101). |f peak detection fails
~-at this point (no branch of 107), wireless device |ICE continues integrating
in gain st 1,(103). In this exenplary e pment of FIG adj ust nent s
Lo the thr LRRG %"(s?’“e 2’“"6‘5 44 Bt o 3% %ﬂt%?gﬁ) gd) £0d PRy e ers?éa%caoﬁ g5
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reference t&’ %ﬁé:f’rﬁpagfl%t% ¢ ltgi %‘H‘B““&E‘f r%sb%{?se?%{;he wS"/‘)‘ra(l’fgaosa ieu}ﬁ grﬁa?eéglimﬁ State 1.
[ 00541 Dur ihnghdldh ttlegraatgnans presegafyss lstrah of 1110.103 yigah ih sesgmdlesdemelcodi am) ( 104) ,
~if wireless , device 1 determ.nes that a gain.state chan I S necessary
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stare 1.t AOGngb Lk Bt ILERSIR 0TI LR Ml B HAVGURAE 1y
i mpl ement  aetgerking stchttovas ontival damidtlatibn uni 48 demmikdelgtegéii igisd A08), ardlevicksons
based on the,. hter: . e I in.] :

converter a%m? g bg g{“ﬁrg%iogég S%l%tqgﬁr? :'ii i ?f\}3 é%yfle%&g?ﬂnfagst Eg'ltﬂgé g(g%tggé grﬁjéghr%g\g} P@é made
by a gain cstptte dumidplatdrasl thpsgat ssiohpaferpowtr otk tverdso derdofiulaerhimyortdnean gai n

state unit,gf dEt?&ihta s a%g‘?é ffPpe Bﬁrﬁsﬁﬁftﬂé‘ée&xy&et&}[@gﬂs %a@es&ﬁl”}’.&rihﬁ%}tiggthaﬁtﬂe that

case, the B.se 0 1al power etectors nay allow the faster power
det ect or 58abisqal dkiypergemaldresponeroflléddel s that woul d i nvoke gain state
changes, while the slower |ow power detector 60 could be nore precise since

gain state [dO?ﬂuﬁ‘taipgé?(sde}’é@t!{gnqaiﬂ%ldiga%ng %%Pae&i—:teictfed Eigﬁal Eiagmjneris&nal (no branch of
114}, the noise thresholds are updated in power detector 44 (115). By updating the noise
thresholds, wireless device 10E can operate more effectively. lﬁ particular, the same jammer
signal will not cause demodulation components to be enabled if the thresholds in power detector
44 are adjusted so that the power associated with the wireless signal is less than the threshold. As
mentionéd, this results in power conservation and reductions in computational overhead in

wireless device 10E.

[0058] If in the current gain state (110) no signal is detected (no branch of 111) and the power
level of a digital sample of the signal falls below a lower threshold (yes branch of 113), then
wireless device reinitializes to gain state 1, and the process begins anew. In that case, a jammer
signal that was present may have faded or expired. Thus, returning wireless device to the
maximum sensitivity state of gain state one (101) in response to a digital sample of the signal
falling below the lower threshold (yves branch of 113) can provide responsiveness to the

elimination of jammer signals.



detected only by | ow power detector 60. Also, in that case, multiple
threshold units nay be used by high power detector 5Q, e.g., one to invoke
gain state changes and another not to invoke a gain %ﬁSPWrWé)ut to
~indicate presence of a high power signal in the current gain state. [00551
Foll owi ng a gain state change (108), wigel ess device WE perforns DC settling
again (109). In particular, coarse DC renpval unit 36 selects the :
appropr i at ef0DEY] I6Mieiis dalicedaatos sighg (1 D)) e d3@nngRb that bdtRer gatndstatene DC
removal unit 42 jnplenments 26 Cctober 200 a DC renoval Iothto renmove

6
resi dual DCETRRgMsiKeded; (ps bangiuelbndhen gieaprocasy obblerks HB - 1hepest Ny enpval
unit 42 esty I Sk : S i | band signal .
at the new éﬁ%ﬁé& g{t?een : ﬁ%%lgﬂﬁ%a g’?‘eagé %:’ofgltrdssgs%% r?nﬁ\%%%g?t%&%gﬂﬁ gg%g] PO\?\BI’
. det ect or 44possiblegait sgted, howaven, mapbesidfi¢itdiTpr addlependtworkingrppicatibas.ect i on as

descri bed rein in order to termne if a wreless networking signal has
been recei &gg&hl fta“tg’.’ dhres ScB‘ﬁp'&}TiPWS AL &b tfﬁﬁo‘?aﬁﬂe%tl?’bofﬁrléw ds. If

t he power qaf; [ sankd] %ﬁh . ' 1.5 present
. (yes br ancﬁgl%@l § 115%‘&“&;92?31;112{& ?hg%%?éeléent EI‘(5\8? S %Fléﬁgckﬁﬂg% %&ﬁia};h a gain
st at e changenpnass te beakabled rbecdusenixh thoéshbliPvill bheat pohethaidthegamorer 44 .

causes denmpdul ati on conponents_ sugh as, DVGA 46 an empdul ation uniit 48 to
he enabl ed T8R! Fit abejs Ettli‘rﬁwo(l‘ilﬁ?‘f’eq qetm@PEg?g‘&lnBW@%E%@ﬁl (yes

branch of Lk, t_h%é@ﬁé)lﬁ@ttﬁé‘g[l)ﬁel?%rcﬁ'lo‘m H&iﬁﬁsho@%d@rﬁﬁmgi%fég tyRnagiecei ved,

denpdul ation unit 48 denp ates the signal (105), and ss device | CE
returns to thaidemeddatnicofponynts kid fedkweethesholdrefining svien wikslessgloviee (no

b h of 1 | et e .demodul af i f.t ' i f d. 1h
O anch o ootd aonORRE R SR B bk i S Lor S he R OFRC o1 e
i f the peaksadpleri MR }&eﬁzﬁ&cﬁgﬁﬁluhﬂsi bElow itRdileats NerebAd &€ improwgal is

not a jammer signal (yes branch of 114). [0057] If a peak detection fails,
i ndi cat i ng Tehpansiyentss ée tthel disapprarance of jammresrsigialf aind (1@, isvemaeHowffor114)

t he noi.se thresholds are -y d.in r detector, 44 15),. updati ng the
ot se ¢ nr ElGTEIL 0%, iufes D26 ot PR B UB B B0 el e R |
particul ar, odchi@er®a 8 shed¥iRVe rélatiVed) highl ddwed BlustdbmhepadRet®,dWhieh viihl€ ®aPonent s
to be enabled if the thresholds in power detector 44 are adjusted so that

the power algseer sigedls (0 4 devigechaliondy ppored¥i.Libs | ess than the threshold. As
menti oned, ' Suyl. ' s vat J. reduct.i ons. i '
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may be implemented by one or more of wireless devices 10 (FIG. 1) such as wireless

device 10E (FIG. 2). In particular, FIG. 5 illustrates 'techniqucs for adjusting
thresholds in a power detector ih order to improve signal processing in the presence of

jammer signals. In some embodiments, the technique of FIG. 5 may be implemented

m a wireless device follbwing selection of a desired gain state for processing a )
received signal. | | | '

[0062] As shown in FIG. 5, power detector 44 measures the power of a received

signal, such as by measuring the power of one or more digital samples of the signal

(201). Power detector 44 also determines an average power of the received signal,

such as by iﬁtegrating over a sliding window of samples (202). In some cases, the

average power may be selected to correspond to the power of a single sample until a !
selected number samples are available to calculate an average. Power. detector 44

then selects thresholds based on the average power during the previous cyclé (203).

For example, threshold units. 59, 69 of power detection modules 50, 60 may receive

the average power measurements from integrators 56, 66, and generate upper and



[0058] If in the current gain state (110) no signal is detected (no branch
of 111) and the power |level of a digital sanple of t i gnal s bel ow a
| ower threshold (yes branch of 113), then wreless d%@@g&é‘?rni@éll izes to
gain state 1, and the process begins anew. ,In that case, a jamrer signal

t hat was present may have faded or expi red CiThus returning wrel ess device
to the maximumsensitivity state of gain state one (101) in response to a

digital sanple of the signal falling belowthe |Iower threshold (yes branch
of 113) cdewgrlgsshelds Ireélsirromslhwn@ssspmr déstielateselﬁismricnmriedmheoiﬁldijvidmmmluaic@nal s. 26
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determ nes that anothe ange 1I's neede 112),
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gai n stat &né wet@&%o@gr éeif lﬁ%@ bS/ EHPAS?JI@G&@%I?%@ féﬁ‘a Sndi V\gcvﬁ‘ﬁow Bpi%ﬁrl gl gal n
st at es, however, ICI ent for wrel ess net tions.
[ 0060] | npgsx @Wlll}}egrq‘r@rﬁ é@rﬁélha\se ragedyef pighit seplest HBgshold hifsoiRi %n@tedeém then of a

jamrer - signal. LRG REARG Ao of b Empibd Sn @), aer  signal wi Il not
cause denéldugégtpl on 1clgrrporll%fn\?{”s to0 lg-eﬁnengg |'éd because the threshold will be

set such that the jammer signal is not above the threshol d. Power detector
44 may deflPite] drmamrccand hper thegsbiolds oaveuso thamesvel thet, the thesshepfsere ddserds ol d

defining howagiughe Qfﬂg\fﬁxox&g]@xﬁﬁgﬂé gﬂﬂ&iﬁe %gﬁ%gor%sggloggwggé@h eﬁQ e%?one“t S

and the | ower”thresh . en wr reset to
gai n stat éileltilreﬂé@btﬁlleﬁigﬁd/\ﬁlm@ﬁ@s@‘) ey fdee JeEhwkehls ah éeippheX @ffthasarrsfémpl e of

the recei \'@Qe ?dtlgsrkﬁlnﬁ]feéhije scwat?ﬁiﬂg\ﬁﬁc; E!;%d 'toot‘ﬂﬁﬁe ﬁ]@ rt}ﬁ‘éslﬂglldg tﬁ%ol‘d{}xﬂft&oy@ 69 may

responsi veness di sappear ance of jammer_ signals, ., even allow
for rel atdeled he hiphols e beiB0OZ: Y ph thsarweseswiees Bes lﬁ@é@n\?%@nﬁhdywﬁmghtat ed

bet ween t Q%np@s%&' L RRAE aQf usSH GF&IRE VR threlndlal MEkMoRI @i @@V@rmﬁl dehopth
packets, which would be jammer signals to a device that only support ed

802. 11b. [thedelds ﬁl@ngﬁf"l@fdﬁc?{“‘?féﬁea Vhesud dilyham’i | | ustrating a signal
processi ng technique that nay be inplenented by one or nore of wireless

devi ces. 1ode] o chher? o Sl £ b0 A ftrt ioct FhieiPhes lluBBf ddugl ar

FIG 5 illustrates tec usti ng power det ector
in order tmwremqﬂeot@e%ﬂghlasr dqrodeledayi Cﬁglp@lmfﬁ h@t?moe@@nmee wﬁethﬁrﬁwﬂs‘ﬁ gnals. In

sone e”boqiiifg?e@st rﬁethrllaﬁg éa%@{' '[U lﬂ:%m%ulz@dg.e.,% pgaéét slﬁgpdﬂ@@ Lf@i@ Brtoﬁjgol of wireless
device 10E. To determine whether the signal is a wireless networking packet to be demoduliated,

- demodulation unit 48 may perform a peak detection seérch algorithm on the signal as is well

known in the art (206). For example, the process of performing a peak detection search may

comprise applying a correlation function on the signal to determine if the signal has sufficient

signal strength and follows a waveform that conforms to the protocol being used. In this manner,

peak detection (206) can be used to determine whether a received signal corresponds to a packet

to be demodulated. Tf so {yes branch of 207), wireless device demodulates the packet (208).

Following demodulation of the packet (208), the thresholds of power detector 44 can be reset to a

noise floor so that wireless device has maximum sensitivity (209).

[0065] If a current digital sample is not stronger than the current upper threshold (no branch of
204). and also not weaker than a current lower threshold (no branch of 210), then the process of

-steps 201-203 repeats for the next sample. In this manner, the



in a wireless device follow ng selection of a desired gain state for
processing a received signal. [0062] As shown in FIG 5, power detector 44
measures the power of a received signal, such as by r%&ﬁtohgrﬂﬂ%power of
one or nore digital sanples of the si gnal (201).. Power detector 44 also
determ nes an average power of the receiveghsignal, such as by integrating
over a sliding wi ndow of sanples (202). In sone cases, the average power
may be selected to correspond to the power of a single sanple until a

sel ected nyrhelis SIS %Iiﬁst?é{eﬁfvé %mleeaVEQ lﬁ%l\a%yngf{’fﬁeere@e%eagﬂp@&efhe

detector 44 then sel ecf/s t hr eshol based on the average power duri ng t he
previ ous chAgeRo ppygyious C%?lséﬁdﬁ%@@ﬁefhﬁﬂ’é@m}@ tpr theing cB%. 69 of power
detection nodul es 50, 60 nay receive the average power neasurenents from

i nt egrator . '

t hr eshol ds[%(r)%?aj%]?)sg f?lgbq tl&g&gggﬁﬁégﬂgﬁg%@ﬂgg@%9%5&1@&%2%?2ﬁxe F ok dgwﬁﬁ

i ndi vi dual faein gler 2@$f indicatingithab the siamgh Hess nﬁ@prrmonﬁéeawasie@mmg@ng\mpk@ét@ until a
nunber of adgmx‘ﬁﬁatede(ngbrangh%frz{)?)aﬁplp%%ess 0 @z@ﬁﬁﬂ ré}%gfs"fé‘r%ﬁe @e@{isainereegr ated by
integrators 56, 66. ter four ‘sanp have been recelved he aver age

~ power nay B# cgef thﬁe@rewd ﬁlalraéﬂﬁblnaolﬁﬁuem@le&@m @ghg éﬂmoéuigqlqndqm@ownﬁmaof f our
sanpl es. QLS i Qﬂp QmB(Q%aﬁW %f?;'i?thg’ Qext@Gcibaye sarn%cﬁfn}ﬁ@lds@dag iy ﬁﬁéﬁph@csoe
threshold ‘units defi'ne the "avera ower using a sliding w ndow
of eight s%}ﬁﬁaeéém Hgusent fl@fref H‘Jresp@%@]brmﬁlé ol é ecalrd theoluss wtdﬁua@sd@*élp s may
al so changgssiuandNah etﬂa%ertd?'ﬂ%ﬁ}i@rldﬁcﬁfe%;ﬁé&&%ﬁmk@r dh8 wRYREAIErgkide when
nore sanples are aval% other words, if one sanple is used to define
t he thr eshP\das cydh: dig Héqwéi St&ﬁgbgvl%gicree@ ﬂ?ﬁa'cyera@r el Sc“ﬁ’égﬂﬂ HPedHDINgE2sa & epei ng

+ - X of thRs®aAIRLEg thOIRRJuBMI§cls amt@st @xﬂﬁ‘(e@\ﬂ@dt Ia%%@e%ﬂmesp&ﬁ t9 udef i ne
t he threshol ds, threshold units 59, define the th resholgs as being

+-/- Y of %ﬁé}%%@rré@éa Wé’Fé“qngPrsthf“b@g cv%hfhsesh%ﬁ RO i that spfsequen; G-

sanpl es argndvad baablamnandotis 8l elydef daie dbhsdulibeshghisis tb b @shied dosni ts 59,
69 may define the thresholds as being +/- Z of the avera e, where Z is |less

than Y. [O0B6%]sUpsaseFiFenteidy Fﬁ?‘*‘??lngé‘ifrhﬁﬂlﬁ’ o g topngrOvE RPR! PRESSENE Ment

upper thr e@@@}cﬁknécﬁ/@ﬂija@m&nﬁﬁa@f asZdhinonly AV e Re e tHeQireddialed &4 REcydrARAUl at i on
conmponent s dfﬁ de erm ne whether the signal is a wreless networking
packet to H&* Eﬂﬂ” PR SR nefwo mgpé"tﬁ‘é’ ket supported by the protocol of

wireless device 10E. To determne whether the signal is a wireless
net wor Ki ngrop@g ket chRer® @artieROWREr8Han a current lower threshold (yes branch of 210), the

thresholds are reset (209) prior to repeating the process. In that case, if a jammer signal was
present, but then disappeared, resetting the thresholds (209) aliows wireless device 10E to be
responsive to such occurrences. Resetting the thresholds (209) when the power of a sample of the
received signal falls below the lower threshold (ves branch of 210), e.g., can allow for relatively
low power 802. 11b packets to0 be received and demodulated between the occurrence of
successive relatively high power Bluetooth packets, which would be jammer signals to a device

that only supported 802.11b.

[0068] Various techniques for processing wireless packets have been described as being
implemented in hardware. Example hardware implementations of modem 26 or similar control
units may include implementations within a DSP, an application specific integrated circuit

(ASIC), a field programmable gate array (FPGA), a



denodul ation unit 48 may perform a peak detection search algorithmon the
signal as is well known in the art (206). For exanpl he praocess of
perform ng a peak detection search may conprise appl?ﬁﬁécgﬂﬁ%ﬁyﬁkgtion
function on the signal to determne if_the signal has sufficient signal
strength and foll ows a waveformthat c®hforns to the protocol being used. In
this manner, peak detection (206) can be used to determ ne whether a

recei ved sPggEMBYHe depisndpyice speiliealiyt designegehydwagurampeneniss Qoayes
branch of " Iy C QEEQQ ) : W ng
denodul at i %%71%1{1 % net%%%éﬁelﬁ%?g@g?’, the%ﬁ%gghhtgﬁg%hmg@%gﬁ%ﬁgﬁ hS 8494}’?14 can be
reset to abe patisiky bt whsllys@etihed indofielags Indieaticas, hasmprt Pagabtemaditinvi ty
(209). [0065] If a current digital sanple is not stronger than the current
upper t hr eBHYISH¢ fRpitanisrdable ingiipfions A g., Pregsam sededhat €an bp grecsted By ent

| ower thre : . 0%-.203
repoat s 1 of BRisassnEd BERIGHa) et of HER dritfie PERRGES Rocri ¥R Fod

t hr eshol dsexapmile,ntheusdmypuad reatablemédive ay tdompaise rragionp caseess Onetnbey recei ved

sanpl es. The, average . power for previ ous cycle is used to define the
‘threshol d kAN sadonty @%@@.@ﬂ@bww ile randpgy acpes HBcBArAINEMDof t he

denodul at i : Qgﬁnn } { i 206,

i ndi cati nga'? ﬁgl'? Hpﬁée}qg%bgcné\rﬁ oes%%qu%r%l es%@%&i gﬁolan %:?%sgsﬁ%rg%%l ng
-packet to thedikdenido atiets ¢ther npdifichtiol 247he mate withowedepaning ftapshe201- 203
repeats for the pext s le. In that cagse, the received signal that invoked
enabl enent SRIfit # S‘Ef&’ﬁd%&ﬁ%i‘?"&ﬂt‘%rrp eqrinely dhese and pthet em ent§ Afort ant | vy,
duri Rg t heynemt he ¥&dne of RS R cAMEr signal will likely not be stronger

t har”'t he current upﬁ%r threshol% (no branch of 204) because the threshol ds
‘are defined based on the average power of the previous cycle. Since the

j amrer signal was present during the previous cycle, its signal strength

wi Il increase the average signal strength, and thus increase the thresholds
during the subsequent cycle, making it unlikely that a sanple correspondi ng
to the sanme jamer signal will be stronger than the current threshold (204)
in that subsequent cycle. Thus, the sanme jamrer signal will |ikely not
cause denodul ati on conponents to be enabled (205) in the subsequent cycles.
Such a processing technique can therefore inprove signal processing in the
presence of jammer signals, as commonly encountered in the unregulated
frequency bands associated with wirel ess networking protocols. [0067] If a
current sanple is weaker than a current |ower threshold (yes branch of 210),
t he :



threshol ds are reset (209) prior to repeating the process. In that case, if
a jamer signal was present, but then disappeared, resetting the thresholds
(209) allows wireless device 10E to be responsive to %é g@ﬁﬁﬂ@ﬁcesf
Resetting the thresholds (209) when the pawer of a sanple of the received
signal falls below the |ower threshold (yes branch of 210), e.g., can allow
for relatively |ow power 802. 11 b packets to be received and denodul at ed
bet ween the occurrence of successive relatively high power Bl uetooth
packets, which would be jamer signak3.AlMSa device that only supported
802.11 b. [0068] Various techniques for processing wrel ess packets have
been descrilbed Asehedngnprisimpl enented i n hardware. Exanpl e hardware

i npl enentati ons of nmobdem 26 or simlar control wunits may include

i npl enentations wi.thin a DSP, an application specific integrated circuit
(ASIO), a fiel dFPOMAINEEF 88%kte array (FP), a 26 October 2006 21
programmabl e | ogi ¢ device, specifically designed hardware conponents, or any
conbi nati on the@e@@ﬂcnmlﬂgﬂfzasdﬁisﬁlb@{bwe@fb@th@&m@i@é’s@lgﬁil if hendrephnigaes descri bed
herein may be partially or wholly executed in software. In that case, a
conput er readabl e medium may store conputer readable instructions, i.e.
program code, thale BERUEE PeNEdLLEHeHYan he Sresheldsrsrioppinamk idsteation o it one

of more of wsra@ssts%ﬁmb th@x%n@eﬁl%ﬁﬂcpﬁfg WARRVEsi oz PEorre B ANPL & pamef&qrmfae@sr
readabl e nedi um may nprise random access nenory (RAM), read-only nenory

(ROV) , non“VBPéWEP%WFQﬁﬂBW#ﬁ@€@§§ ‘fehory (NVRAM), electrically erasable
programebl e read-only nmenory (EEPROM), flash nmenmory, or the like. Also,

various other npgificatd ans) d@@synob@m@géﬁd Watpla&léﬁopﬁpafmﬂbﬂ%et%%ﬂg RFocoBPI it
and scope of the invention. Accordingly, these and other enbodinents are

wi thin t hetestegisaogfiatedadipssing wathfgsh@lriap et the gepurca peverdoube wirlpscigmig 1. A
met hod CONREJ BinE thicQRRI ¥ btEd &bV & 888tsH @RRlwirclted &mai ning i f a measured

power for the wireless signal is greater than a threshol d;
2. The method of claim 1, wherein the adjusting the threshold comprises
determining an average power of the wireless signal, and
adjusting the threshold based on the average power of the wireless signal.

3. The method of claim 2, wherein the adjusting the threshold further comprises

adjusting the threshold further based on the number of digital samples used to derive the

average power of the wireless signal.
4, The method of claim 1, further comprising;

~demodulating the wireless signal if the wireless signal corresponds to a packet for the

wireless networking protocol to be demodulated.
5. The method of claim 4, further comprising:
resetting the threshold following successful demodulation of the wireless signal.

6. - The method of claim 1, further comprising:



if the neasured power is greater than the threshold, perform ng peak
detection on the wreless signal to determ ne whet her L@e ire 65 si gnal
corresponds to a packet for a wireless networking prg'ﬁ G‘Wf

denodul ated; and if the wirel ess signal dges not correspond to a packet for
the wirel ess networking protocol to be dul ated, adjusting the threshold
so that the neasured power for the wireless signal is |ess than the
threshold to avoid subsequent detection of the wireless signal. 2. The

met hod of cl ai Idbdari.nmhel\f&'ielmsisiig&la]a{djaljksﬁrhdﬂgighehl&‘ theh’ﬁeasdﬁ@d hved ifdatethan the

determ ni avera ower rele nda usting. the

t hr eshol dQ]% S?ng a8‘% ! he Ave "a? doeso%‘rzorre?pof'iz %éf efé’g Si ‘Eﬁ"g‘%ss neéwor%ﬂﬁ net hod
of claim erotWQEtpéémelmddelaiadtj ustl ng the threshol d further conprises adjusting
the threshold further based on the nunber of digital sanples used to derive

the average p ess s 4. The method of claim1, further
conpri si ng deﬂfﬁe'ﬁlftg?q ﬁgﬁi“\iﬁﬂ% i eéfoéléné‘g@%gnal if the wirel ess signal
corresponds to a packet for the wreless networking protocol to be

denodul at ed. 5 conlingousBhiiading the ChrashoM delatifvelfolt RETy @ QIS HIEE wik@Slifdang t he

t hreshol d fol |l owi ng successf ul dermdul ation of the wireless signal. 6. The
nmet hod of cl ai m 1, further conprising: 26 Cctober 2006 23 declaring the
wirel ess $t gnal'® ?e'ﬁo‘} iy lsgerain ﬂilefth‘ieﬁé’ldr%é% Bprstthirshiedds thesmefhadafiidher t han t he
t hreshol d canghisidse Wi rel ess signal does not correspond to a packet for the
wi rel ess networking protocol to be denodul ated. 7. The nmethod of claim 2,
further conprisi n% conti nuousliy adjusting the threshold relative to the
aver age power @fiuting thejuypedrdlyeshglidgndp lower girestiolg rebgsive farofveraapaver of Wker ei n
the thresh@leflsdson@n upper threshold, the nmethod further conprising;

adj usting the upper threshold and a lower threshold relative to an average
power of the wreless signal; using the upper threshold to determ ne

whet her t he wi peretde ugpey ﬁigpshpg t@_dj:tg’mif@rw]ﬁhgh@p wireless signal is a jammer signal;

and
using the lower threshold to determine whether the jammer signal has vanished.
9. The method of ¢laim §, further comprising:

resetting the upper and lower threshelds when the measured power for the wireless signal

is less than the lower threshold.

10. The method of claim 1, wherein the performing peak detection on the wireless signal to
determine whether the wireless signal corresponds to a packet for the wireless networking
protocol to be demodulated includes performing correlation between the wireless signal and a

known sequence for the wireless networking protocol to be demodulated.
11. " The method of claim 1, furthef comprising:

processing the wireless signal in one of a plurality of gain states.
12. A method comprising:

receiving a wireless signal;

processing the wireless signal in one of a plurality of gain states;



and using the lower threshold to determ ne whether the jamer signal has

vani shed. 9. The nethod of claim@8, further conpri si egett the upper
and | ower thresholds when the neasured power for the agr(e?@i@ Q"Eﬁia

| ess than the |ower threshold. 10. The nethod of claim1, wherein the
perform ng peak detection on the wirel e signal to determ ne whether the
W rel ess signal corresponds to a packet for the wrel ess networking
protocol to be denodul ated includes perform ng correlation between the

Wi rel ess signa&ﬁﬁmdmaﬁfkmemm%@eqﬁeﬁméwWQﬁbﬁhémﬂﬁtgt@esmmenM@wwﬁhg pr ot ocol
to be denodul ated. i The met hod of claim 1, further conprtsing processi ng
the wrel ess Slf%%eagtnetp%%vep é@é&t@l‘ t'ﬂgtr?’tlh%: h¥esﬁ)oid gwgrf&mm %}%ctlon he ererlre%g hod .
conprising: recelvin ocC Cl'ess signal in
one of a pilgunialldeteymoé whdhen istvdtelss 31@61 tspbeils t@@@@elesgdetde&ezgmqimrtgbﬂ a
neasured powekf.@r the wireless signal is greater than a threshold; if the
nmeasured power 1S greater than the threshold, perform ng detection on the
wireless signal to determ ne whether the wirel ess signal corresponds to a
Wi rel ess netmoﬁhhﬂqmpaekegmtdohemﬁdemﬂdmmabeﬂ¢»m&mmheawmkmgqséwskghal does
no_t Cor r e%?lﬁtgiq %9 at HS 1# tlhg ht?%ﬁ(%ﬁ Fch%t tlhe Qt%aseta ﬁkg\tvert 01 e W}re%ss &fimalais ?ess

adj usting asure el ess” si gnal
is |less ﬂhaﬁwﬂh@hﬁhﬁeyhdhdmmowmvbm@wsuﬁeeqmeﬂ$sumﬂemdlon of the wirel ess
signal ; and disabling adjustment of the threshold in at |east one of the

plurality of ggi!sﬂ)hn{{ Ehdtéusfnent (?t%he téesrheltd mg ereltst ts‘c‘a ntgtlrﬁlrlfﬂ I A n a w r6| ess

signal ; procesSing a?MQ@ oOf gai n states;
measuri ng an average power |evel of the mnreless signal ; defining upper and
| ower t hreshol dsndailedabmpiideo t he average power |evel; deternining if a
measured power for the w reless signal exceeds the upper threshold;

- receiving a wireless signal;
| processing the wireless signal in one of a plurality of gain states;
measuring an average power level of the wireless signal;
defining upper and lower thresholds relative to the average power level;

determining if a measured power for the wireless signal exceeds the upper threshold;

if the measured power exceeds the upper threshold, peforming peak detection on the
wireless signal to determine whether the wireless signal is for a packet for a wireless networking

protocol to be demodulated; and

if the wireless signal is not for a packet for the wireless networking protocol to be
demodulated, adjusting the upper threshold so that the measured power for the wireless signal is

less than the upper threshold to avoid the subsequent detection of the wireless signal.
14, The method of claim 13, further comprising:

resetting the upper and lower thresholds when the measured power for the wireless signal

is less than the lower threshold.



if the neasured power exceeds the upper threshold, peform ng peak detection
on the wreless signal to determ ne whether the V\Arelggs si gnal i6f5 for a
packet for a wireless networking protocol to be denod Q%@ ex7P06 ¢ he
wireless signal is not for a packet for t wi rel ess networking protocol to
be denodul ated, adjusting the upper thre | d so that the nmeasured power
for the wireless signal is Iless than the upper threshold to avoid the
subsequent detection of the wireless signal. 14. The method of claim 13,
further compri stTiegmetheset thing 14, hehetghpere mnadringuwsr atehize yhotrdisvavhienpdshe
measured p r.fo he wirel ess signal ..i.s less than the lower threshold. 26
Gotober 2008 e NGalbhRs B35 39 0R g i e SRt el I Il M e

aver age povieral,laed ehergiotiprde§esg thepasuaidigydr ecshvidy ageripowertinkeslldefidsed on a
sliding w ol | es, for ireless signal, and wherein the
defi ni ng tﬂ‘g%w)ﬁgéjrdq%géétﬂﬁ%\@?%ﬁrﬁzg%%%%e%%g%?\%Les continuously defining the
upper and | ower threshol ds about the average power level. 16. A wireless
devi ce conmpé.i si Aguirclssrdecied soarpritih@t receives a wirel ess signal; and a control
unit that determnes if a nmeasured power for the wireless signal is greater
than a threshold, perforns detection on éhe w rel ess signal if the nmeasured
pover is great ef “PHIH TEHECTER? WERES 5804y 298t er mi ne whet her the wirel ess

signal corresponds to a packet for a wirel ess networking protocol to be

dermodul at ed anda agirbising tHah@etdrRireSirQ hdadufed biRer Wit \Bisctess Ligndls sHaRSthADE
correspond to a, packet for the wreless networking protocol to be

dermodul at e SBRIg:PsEform gleteriion iy 1By WHekRs rsiengr T fhsensiitred RAeT & gt ha8 thess t han
the threshahdhdl® (@\olkethisd RaeaENE vHRIECE RN cBfespddde tial RlcRS SoShOAadess 17. The
wirel ess device, of claim 16, wh j cont roi?lggﬁgﬁ det ernj nes an average

rejn the

power of {f&° nge?"%tg‘é"lg‘%l(}frf?lm%ﬁﬂe ?ﬁdli‘g’i‘gs R dhrgs yrges agdoeie! aver age
pﬁwer of tlh@rewg@dheltﬁ_aspas&egmﬁl the hlﬁrelegﬁlﬁeé\m;zrki@g @88odEW Bﬁ d@‘flocﬁlﬁ&ﬂr@o%at twh]?rei n
the control unit a sts t, thre urt her ased. ,on t he nunber
e o Lot g e et D S bt DEe B b ShobohEr B ERG ghy
19. The w deléskssdemiice of claim 16, wherein the control unit denodul ates
the wireless signal if the wireless signal corresponds to a packet for the
w rel ess networkj ng protocol to be . . . :

17. The Wireless device of claim 16, wherein the control unit determines an average power of

the wiretess signal and adjusts the threshold based on the average power of the wireless signal.

18. ‘The wireless device of claim 17, wherein the control unit adjusts the threshold further

based on the number of digital samples used to derive the average power of the wireless signal.

19. The wireless device of claim 16, wherein the control unit demodulates the wireless signal
if the wireless signal corresponds to a packet for the wireless networking protocol to be

demodulated.

20, The witeless device of claim 19, wherein the conirol unit resets the threshold following

successful demodulation of the wireless signal.

21. The wireless device of claim 16, wherein the control unit continuously adjusts the

threshold relative to an average power of the wireless signal.

22, The wireless device of claim 16, wherein the threshold is a upper threshold, and wherein
the control unit continuously adjusts the upper threshold and a lower threshold relative to an

average power of the wireless signal, uses the upper threshold to determine whether the wireless



denodul ated. 20. The wirel ess device of claim 19, wherein the control unit
resets the threshold follow ng successful denodul ati f,the wrel ess
signal. 21. The wirel ess device of claim 16, wherein 2gé855h¥?kﬁﬂd§;t
continuously adjusts the threshold relative to an average power of the

w reless signal. 22. The wreless devi ce26f claim 16, wherein the threshol d
is a upper threshold, and wherein the control unit continuously adjusts the
upper threshold and a | ower threshold relative to an average power of the
wi rel ess sigogphdd 3 jangessighb auppes the hoves Hrodstold @ detemaiwhethwhidd asimet Hegnali r el ess
26 Cctobey, 2006 26 signal is a jamer signal, and uses the |ower threshold
to determ ne whether the jamer signal has vanished. 23. The wirel ess
device of claim 22, where the control unit resets the upper and | ower

t hr eshol dg€3.wheffihd reelppabuiceds poivel2,fwiferd the cahired|udB Sessisgha@kippes ah® &svet han t he
| ower thres coa2da T M rel ~device of ¢claim.16 erein e contro

uni t perfg?%ﬁm%%ﬁgﬁFﬁ??%%m%é?ﬁgzﬁ”g?HggﬁfF%nggﬁg%ah@FWgﬁ8$§$¥%£mn sequence
to determ ne whether the wireless signal corresponds to a packet for the

wi rel ess et woiTkd wigel@s désa@alf ctabm b6, vderaoiit asredl urRSperBenwi dogtblass HEaMkE e
conprisin E«%ek&%?i&%k tg%} %ec%ivgs a mﬁrekq;sAskgn?I'.anF a control unit
that sel eCF"SISE SHAEbR KU FYPeLE Qdaisrnie dpeler dhe wislest tighal sorreRIIsS 1 el ess
signal , debpakeifmeke witelas neasiing dropovies bd d@mothi@edM r el ess signal is greater
than a threshold, perfornms detection on the wireless signal if the neasured
power is $eat§rftpaqjthe_thneshold to determ ne whether the wireless
si gnal corrtesponds T d WP '¥8E net wor ki ng packet to be denpdul at ed,
adjusts the threshold if the wirel ess signal does not correspond to the
Wi rel ess net workiing taekeles bk dilbesdepdiat ed so that the neasured power for
the wireless signal is less than the threshold to avoid subsequent
detection of the wreless signal, and disables adjustnent of the threshold
in at |east on @l KEt PruckFope 6f 2 ghraitselagagsstatossion aragpsping dyswierdass ce
conpri si Ngign dRERINVENS 4 ChehRFAI PoRcA foM (hEWGSRssSIi gHAREs BMert BaPhARRSSIL he
W rel ess 5|9nal in one of a plurality of gain states; ‘

performs detection on the wireless signal if ilie measured power is greater than the threshold to

determine whether the wireless signal corresponds to a wireless networking packet to be

demodulated, adjusts the threshold if the wireless signal does not correspond to the wireless

networking packet to be demodulated so that the measured power for the wireless signal is less

than the threshold to avoid subsequent detection of the wireless signal, and disables adjustment of

the threshold in at least one of the plurality of gain states.
26. A wireless device comprising:

a receiver to receive a wireless signal and to process the wireless signal in one of a

plurality of gain states;
an analog-to-digital converter to convert the wireless signal to digital samples; and

a modem to measure an average power level of the wireless signal, to define upper and
lower thresholds relative to the average power level, to determine if a measured power for the
wireless signal is greater than the upper threshold, to perform peak detection on the wireless
signal if the measured power is greater than the upper threshold to determine whether the wireless
signal is for a packet for a wircless networking protocol to be demodulated, and to adjust the

upper threshold if the wireless signal is not for a packet for the wireless networking protocol to be



an anal og-to-digital converter to convert the wireless signal to digital
sanpl es; and a nodemto neasure an average power |evel  of .t W el ess
signal, to define upper and |ower thresholds relati vezg(p? €4 ge power
| evel, to determne if a neasured power faor.,the wreless signal is greater
than the upper threshold, to perform peak :-?—Jlgt ection on the wireless signal
if the neasured power is greater than the upper threshold to determ ne

whet her the wireless signal is for a packet for a wirel ess networking

prot ocol -t denpsuldiedreibibtaeatcasaertiporer fdfha streledheignal ppless thantiesippdrdhrpshotd e

W rel ess sg‘g}ﬂpgubgeguegpgmfc%n AR 1RIGKRL fQh the wirel ess networking protocol to
be 26 Cctober 200 27 denodul ated so that the neasured power for the
wireless signal is |l ess than the upper threshold to avoid subsequent

det ecti on &t th&anwidkasevie giallaim22p, vhkeinwihe ehelss dexd de gipeichai w26,
‘wherein th r .1 _ e measured
power for tréépgm&r@]erégg%%?g%egﬁgwggg{tgeg‘g%l%gﬁg{aﬁéé 11%&%?%%?‘5%%&%28. The
wirel ess device of claim 26, wherein the nodem neasures the average power

| evel bas@dl onTle sikdlds dgiosiafidoim 2, vdiegintthd msdenpinesutothe bixeagaippetrdss! si gnal
and contin ine he .. U [ L ower, threshol ds..about .the average
pover 1 eval 5 Rl RIS aBRERANG RO BBTHR SRR S B e age
power | evebpsfad lower dhebddsibgrdie averageefvemievelipper  and | ower threshol ds
relative to the average power level, and to determ ne whether a neasured
power for EQe vm;qrﬁ%ldg}slgoﬁirgﬂ]aj is greater than the upper threshold; and a
denodul ati 6n unit 10 pe'rf? orlgr'i peak detection on the wireless signal if the
measured power is greater than the upper threshold to determ ne whether the

W rel ess signal apSwvdr détedorpaalsire ahberdre\powall@8BomelividisKiRgl, B¢ QifiaE Gppet O be

denodul at ed, , and to demodul ate the wirel ess si | ,if the W reless signal

Co for a palddBerbRERE NHMEICLS HratRarRT gBT Glb Lot TBp e el AEd. 30, A
nodem conppowdr g theawifivaedi gndielt gredtarthaaipp&itaeshbidyati and second power
detection nodules, the first power detection nodule deriving a first

average power |level of .a wireless signal based on a first fjilter an
defining an. upi)g?m‘fdﬁI‘B%‘hB‘i“Hto 5%8“ B‘?g?kt Ec?anogﬂttg%lyg#gﬁe%l%vgghq @%Tr?g the

secolnd pOWRswer lﬁtﬁél@ﬁ‘dr gmﬁ tHEQ@pdr ehreh@bIHd Vd MgeriRing SBARE RMEEAGEsiPAVB Ifod )4elker Of t he
wirel ess signal. base n a second filter and defining a | ower. threshold
based on ¢ A8 - BRd R Hon e e Ele e st BT BB ppes siend iR

wireless signal is for a packet for the wireless networking protocol to be demodulated.
30. A modem comprising:

a power detector comprising first and second power detection modules, the first power
detection module deriving a first average power level of a wireless signal based on a first filter
and defining an upper threshold based on the first average power level, the second power
detection module deriving a second average power level of the wireless signal based on a second
filter and defining a lower threshold based on the second average power level, the power detector
determining whether a measured power for the wireless signal is greater than the upper threshold;

and

a demodulation unit to perform detection on the wireless signal if the measured power is
greater than the upper threshold to determine” whether the wireless-signal is for a wireless
networking packet to be demodulated, and to demodulate the wireless signal if the wireless signal

is for the wireless networking packet to be demodulated.



determ ni ng whet her a neasured power for the wreless signal is greater than

t he upper threshold; and a denodul ation unit to perforzg}ée ctiﬁhé)h t he
wireless signal if the measured power is greater than chﬁﬁ’é'r eshol d
to determ ne whether the wrel ess signal iigfor a wreless networking
packet to be denodul ated, and to denodul at&® he wireless signal if the
wireless signal is for the wirel ess networking packet to be denodul ated. 26
Oct ober 2006 28 31. The nodem of claim 29, wherein the nodemresets the
upper and Bower ThdumedhodfdimPAR vhetehahdmakurredtspovperfaad idwkethwisticdsegsn Si gnal
is less th m 29, wherein the
power dete on a sliding w ndow
of digital sanples for the wireless signal, and wherein the nodem

cont i nuousi3y. defrhai@sddnhel digipe, andeih Magowtideesiohdsusbodtavirhe @werlage power

~level. 33. A conput.er readabl.e. medi um c risin rogr am gode t hat ,when

" executed | HOS0 0 Ral Qa8 VR0 e, e En BT Drs Tat €8 T dlr ePfihe 11 a
measur ed poeweinudusly dafinat the hg®s argli igwa thrésBol gy sbait dre abdrage pawthieweshol d; perform
peak detection on the wireless if the neasured power is greater than the

threshol d tQ determ ne whether the wrel ess signal corresponds to, vacket
for o i 1 ePlss ATOPROFIFRET DRSHBEgP PG Te Rl DECa s RAES M bour ed
power for tieecoraisekiesgrckighaketios | ess than the threshold to avoid
subsequent detection of the wireless signal. 34. The conputer readable

- medium of claim33, wherein the program code when executed auses t he

. wirel ess devi ¢ 0 OREINFA AT UE LI éff«%fwgﬁ’é“gélggﬁlgsr&aﬁfwﬁ*a? RETHYEl ess si gnal
corresponds to a packet for the wireless networking protocol to be
dermodul at ed; andert@seteat MBtIh eSOk dvifplsd PMMHBInSUGEE DS is desmdubat nen of
the wireless signal. 35. An apPara_t us conprising: means for determning if
a neasured “ﬁ@ﬁ%‘ tp fetegn r"‘é‘F@%"s I iFpigss signd) r@EEwPId HAR BacketnoB ShBIEess means
for performmgrpeakotsel 8k ideo@middRe thM henessres heod!for the & RGesIEiAGM [saeks power
is greater than the threshold to determ.ne whether the wrel ess signal

cor r espond dhap &eéhrﬁsgew & a\ff)grsuléfsequent detection of the wireless signal.

n . the l.ower eshald.. 32. Th dem o | ai
B AR R AR EIR0S s R PTREE ol

34. The computer readable medium of claim 33, wherein the program code when executed

causes the wireless device to:

demodulate the wireless signal if the wireless signal corresponds to a packet for the

wireless networking protocol to be demodulated; and
reset the threshold following successful demodulation of the wireless signal.
35. An apparatus comprising:

means for determining if a measured power for a wireless signal is greater than a-

threshold;

means for performing peak detection on the wireless signal if the measured power is
greater than the threshold to determine whether the wireless signal corresponds to a packet for a

wireless networking protocol to be demodulated; and

means for adjusting the threshold if the wireless signal does not correspond to a packet
for the wireless networking protocol to be demodulated so that the measured power for the

wireless signal is less than the threshold to avoid subsequent detection of the wireless signal.



wi rel ess networking protocol to be denodul ated; and neans for adjusting the
threshold if the wireless signal does not correspond to packet for the
wi rel ess networking protocol to be denodul ated so t hat2@ ﬁ@tﬂhﬁéapgﬁ power
for the wreless signal is less than th Qhreshol d to avoi d subsequent
detection of the wireless signal. 26 October 2006 21 36. The apparatus of
claim 35, further connprising: neans for denobdulating the wireless signal if
the wirel ess signal corresponds to a packet for the wreless networking
prot ocol t¥. be The npawiabédrimadadiurieanenfioingr esetti ng the threshold foll ow ng
-successful denodul ation of the wireless signal. -

means for demodulating the wireless signal if the wireless signal corresponds to a packet

- for the wireless networking protocol to be demoduiated; and

means for resetting the threshold following successful demodulation of the wireless

signal.



