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166166 SYSTEMS AND METHODS FOR RF SPECTRUM MANAGENENT
BACKGROUND OF THE I NVENTION 5 17 Field of the

I nvention [001] This invention rel at m\\u\W\t 0

W rel ess conmuni cations, and nore pam\wm“m 0
managenent of radio frequency (RF) spectrymgsse in

W rel ess conmuni cation environnments. 10 Descri ption
of the Related Art [002] As the value and use of

i nf o KAt EORS AW IMEEHQRS FQR &ISSPECHR UMM NA GEMENT
busi nesses seek additional ways to process and store -
informati on. One option available to users is

i nformati on handling systens. An information handling
system generally processes, conpiles, stores, and/or
conmuni cates information or data for business, 15

personal, or OtHLCKUROVNS CINTLAL INVENIM users to

t ake advant age © € value o | i on.

Because technol ogy and i nformation handling needs and
requ'irerreiaite§dé/t%¥1nvlggti\/\rlpen di fferent users or

appl i'cati _— n handling systens may al so

[004} yThis egavediiog véi@es | g¥neralgt iton vikldiandb@ehuntaModsh®and more
infqQrmation is handl ed, how nuch information is
P%Plsﬁé%%e@, Ranggerento of cidifuniregneaey WU Kpsetmoi clbyin  wireless
caRdugbidd &RtlbYmbe 20 i nformati on may be processed,

stored, or conmunicated. The variations in information

handl i ng systens all ow for information handling

systens to be general or configured for a specific

user?or shBesripiipn gEtheReldtedrdrtf | nanci al transacti on

c [ il vations, enterpr.ise data,. .

(0BRPTAS IhE daid Bhd 1Be S BB B Son P S A b iitividuals and
busifessenseckoadditianat Wagg t prked¥tandedfore Nafdicetich. V@hE 8pdoP hivailable
har dwar e _and software conponents that may 25 be

BT Gulrdrmagop pedias sydre, AmdofogRnins Bardling system generally

profdsedsTBohPleANGtoFRY ahfel YHBLRANERE iﬁfefxﬁat&)‘ﬁngytd?l{a for business,
SySt ens, ata stor age SySt ens, an net wWor Kl ng SySt ens.

Pereymal, or efher paeHoses Haredl iaHgwingsusens toatake edyintge af ithe value of the
. icati.on _envi.ronnents. ,The grrowh of.the
LR SRS BOR R e el s vy

between different users or applications, information handling systems may also vary

regarding what information is handled, how the information is handled, how much
information is processed, stored, or communicated, and how quickly and efficiently the
information may be processed, stored, or communicated. The variations in information
handling systems allow for information handling systems to be general or configured for
a specific user or specific use such as financial transaction processing, airline
reservations, enterprise data storage, or global communications. In addition, information
handling systems may include a variety of hardware and software components that may
be configured to process, store, and communicate information and may include one or

more computer systems, data storage systems, and networking systems.

[003] Information handling systems are employed in network communication

~ environments. The growth of the Broadband network communication market continues
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to exceed expectations and is expected to reach over

500 million users by the year 2005. Hi gh speed

I nternet access has enabl ed the devel opnent of new

appl i cations and new usage nodels for traditional and

non-traditional services and applications,
to padekd epartdtions Bnd shxpedted & RGP0Vl i

.and smail)l and nedi umpbusi ness (§w%‘§ﬁj§) Iﬁggﬁnolrlfﬁgy Hle!y¥er 2005.
}hgh\ﬂ"’i’eénm{l@.acﬂ?ﬁs diaephldedithe Wevelopmensvofoleas spgicefions and new

(o f ' i t _for high defjnition. :

TR L RO R s RUBBEL e s PR PrEEalidts p8ficutarty in
the GOatkgiGar Pegital yHombe Entapasaun@r emall Ratd ehedd@seBusiness (SMB)

roducts and Wrel ess t eway, .products that may be ,
net@v&ﬁ%@ SHVIYRENS, AR gxgpeﬁa@ge%xétlg\é@ﬁ g}@pﬁ:ﬁ 0§ E@é[gngdm devices with
suppoRdb ARt REERSE tel@ﬁﬁ%%ﬁﬂ(\%- td\,/% e?(%] [ﬁggt 2P8s.

'ocal wired and 802. 11 -FI ‘ne hone and
10 other |ocations. Technol ogy for these products is
specjfic to broadband access nethod, enbedded

10044 n Lrugenidy. stherge ko pRMERRYF dReuter Bassdapiodncts NAT) Wireless Gateway

I ' . l.oyed,. There are
P by A8t LRI R RL SRR PYSL e RS P sces
netsyselesd(e. gd,e(\’/abitei)SI@tandaoclml M&gédrmig}lﬁmlq 1EWVLRT aatibts ih®Bome and
t her net S prot.oc and cabling ., systens.
OIhEEaE] Ser® _tbﬂ%‘i%ﬂ‘-ﬂa?g% PGS CRRRAR e do 8PS Grisprdbapd @pgess method,
embadiR daoaRbI&E,! At RoltSIdatksd PradsiWib S kﬁﬁg‘),@%r?{g‘ggﬁéﬁ%tin& software

provi de roam ng and | ocati on i ndependent p
employed-neldicse aggnarapy inesth@is ginda hppHoabesi evaibibe sucdnmest high speed

i_spl 1/ 0O i ph |s. [,005] I .
oS8Ry, O PR LR LB 1008 0% oo

sysiensnuHewous, thypesge ntihy RAAIGHRE ﬁhﬁleﬂﬁﬂti&éebl’lie%ﬁﬁetam{itectuir(e using

W rel essly connect to each other and/or to the networ
2 ‘W“ﬁtﬁﬁ Hle?il%ﬂ EnRIOY G AeAtRing 38d desskamindspendentaplagemant ehewlimedia
anEHBEPD; u . vyar j;ous

e e 0 R B SR Q BB e

Wi rel ess comuni cati on environment are those network

rel ated wirel ess technol ogies that are inplenented as
[0053 {n &magerevaslesPIRMERIS AL ore eMGTdusIeAU NS Jnayvier BABESUS types

o b5gkcat Sy BRUOLEE AN cotl 5558, BELERSLELS rcwon

withat Wor lksvifMiPAdSs ) andThemmutiiyitedloser RBlLGIERT ebmhp! &S frequencies.
25 cordl ess phones, m crowave ovens,

vi.ces (e,qg., _ s,
Ine %Ffltaé?‘ip(gr g’%a}(&}rloé’ts cVyelessaicshnqloginy tept ax epeisigwithin the same

wi thin range of the network-r
are implemented as part of wireless wide area networks (WWANS), wireless local area

wirtREQEdRAL ARt &ﬂfﬁlﬁRﬁéﬁ‘teatr g ﬁg{@éf?esfat&? GRaRLe g:icﬁr%lo gies that

networks (WLANs), wireless metropolitan area networks (WMANSs) and wireless

personal area networks (WPANs). There may also be other wireless devices (e.g.,

cordless phones, microwave ovens, military radar, efc.) transmitting or receiving
information using non-network wireless technologies within range of the network-related
devices and peripherals. The possible operating frequencies of these various network and

non-network related technologies often overlap within the available unlicensed wireless

- radio frequency (RF) spectrum, creating the potential for interference between the
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devi ces and peripherals. The possi bl e operating
frequenci es of these various network and non-network
rel ated technol ogi es often overlap within the
avai | abl e unlicensed wireless radio frequency (RF)
spectrum creating the potential for interference
between the 2 devices. At the sanme tine, the

demb@d | Aethatsamg e teeproliydreién 8fd Hgiﬁéyrﬂ\érft Rl @53t @%’éle§§§ev1ces is
in the unlicensed spectrum e.g., cordless phones,

in WAR@ICGVWAAE)CC@%IE ¢.Be RIS thones V1 4dls MPWNk edtos BerFuse the
I
Un?%glgécg %éllmaiﬁgs RAK g i’H Egm%cﬂ&g&%]‘? trgtgctg %’P’ lre%ulatxofls there is a
mush doghet prqba@lhtmbfmnfsenemxg 1|ﬁ[e®f3:|r£i¢b‘ prcﬁale{rﬁ)i)6] Exanpl es
of specific network related wirel ess technol ogi es that
at Ieast in part utilize the unlicensed RF spectrum
{C but. are-not limted to, WAN hnol o .
(0l FAErlss Pt B GF deouirFiarfitnd Pireley eriooBds &b Biast in par
utiBzd tHeHmliceBRAR b gsee thumt ﬁlﬁmﬁ@' 081 £6 nSUGHBS & Weh@tdhnologies
(2.4 CGHz) and UWB (3.1-10.6 GHz); WAAN based
Suqheéhn%ﬂ?o e¥irglgesh Faéeh@sm‘-_rEGE(msaHA an COMIGHz); WPAN based

PRI Rt it 0 B0, R A v

tecBhizlpgiegtsach [a@@;swm@goglsﬁmtm (Aﬂrimm m\gnﬂmt (88D-900 MHz,
nce, pet en a net wor
18@@%% ’bqwg ﬂ\gﬁth‘NMAHé%ﬁS%gecwlegl,es S Fhes §2F6 WiMax (2-

118AN @access point segnments, and primary-use devices
such as mlitary radar systens or satellite devices),
the | EEE 15 802. 1l h+d standard was devel oped to

ement dynam c frequency sel ection (DFS) and
[O(W aﬁ%ﬁﬁ‘ BUPBRo adeFsk motqmrwlo;nterter@cg detyetes §92Hdr WLAN network

eqSATE
(:C)I\S/:i\/lﬁl\rﬁile1 egg&zéedta\?\%bi} access(e 60 I?%I?BEIFSI\%{} gA# ¢ %CCSSR?O%%%‘\?@HI@P“ and
prigiarycuser eenticall ANR aoprilistry andio sprahder Jdtelilandbdesy,Othe IEEE
TPC adjusts RF transnit power to

id int rence
307 Y Bt el P GeiElonsr i ToPIBIn OMRES Tage TG Selaign KPES) and
tragsniit bEWESSONRB! NI, FFEL aSteRObiMer iR WRRANE sROVRE channel and

consunption, and/or to control range between access
is werrhysa aiglass netwesk acebey poies to SUNMARY KF chhiiel M/Eimr(ﬂWLAN

sgd.nerein ar t ens %&%: tho%%
opérgtg)(?r] Eo%%%ﬁpspec el to %‘é‘”% énstégcrcncfs ggﬁgﬁtﬁ nt]ra.nsrmt power to
redal:é nnaferemce WiEh bitRN8Evies QA DAWET by 8lvhrelesd hetwhtk Qbcess point to
nore network conputing
manage power consumption, and/0r to control range between access points and wireless

devices.

SUMMARY OF THE INVENTION

[008] Disclosed herein are systems and methods for managing RF spectrum use (e.g.,
RF spectrum allocation, RF transmission power, efc.) by two or more network computing
wireless technologies operating in the same wireless communication environment (e. o
operating at the same physical location, efc.). Among other things, the disclosed systems

and methods may be employed to intelligently monitor usage characteristics for a given
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W rel ess technol ogi es operating in the sane wrel ess

communi cation environnent (e.g., operating at the.

same physical |ocation, etc.). Anong other things, the

di scl osed systens and net hods may be enpl oyed to

intelligently nonitor usage characteristics for a

given 3 RF spectrum (e.g., identity of used and
RFpactie de- gr idansiinel asadi anki pon-ired ARF sheoietsuwithin the RF spectrum,

] S84 : racteristics at | east one.of .
e Rar R B L A TeAT ool b B Byt
tecmqlhg'ms mefatRFg sptaat therREF ppe3eing epredentO bf MehWetworRlor interfering

. |€ﬂter.{$qe{{| ng%FS|gCnal s within the RF spectrum etc.) for
SIZRAYIRT T BT SBECRBInAiR 4ta BhreRvirFlesAmmUECatioy engironment,
andONBRbGRAIY a@dEUSE 0P R BlenlRE sgécYI%Pn gi/l:atsl@gs(f Bﬁé‘!}ﬂ(&x 6@ or more

| east one of the two or nore coexisting networ
COCX &P & tieHePrinicoriPas B Metshase [tagineb gidsathataare coammunidatiag iwichin the

o S g LA S Dbt e
chardvaerBatefel St ddgssting e allRafiorsbf he RENGpeRlrb ACREVQR B thd8r more
RF spectrum between the two or nore coexisting

- CoSXistingr REEIHbUCPRGUIRY elEslsst etsshatlogiess  adafiost iy RRe signal

tr ) SsLan power . | evel s of at |east
ar?rﬁg§%c?p_? h\ge%\(/f\%\tegf r(l)r?}ggrt eh%(%% e%rﬁes}g? n%l © netwSF kmorgo%eﬁﬁ%ﬁé network
computimgeriselessaheimlobpiass ercot cAnonAmeieg thingsrthé disoBSsed §yt&ms and
me&i}i cl os%t% S sttems g&d geet hods may be advant ageously )
P! BHE SV EY AR U 1 EEeReeed (s BROAESREEI WA gt yide variety
of QEtwREMD dohipeitie S NPREIERT e s
may bem%)eplhgeed to enabl ghﬁ(ﬁg \?\irak %Egrqrhé}?ggt?%?}os’;e g%é enable
netyoriki grenmERicetans dpr aevide Marietypefspeteork. typt\ANs, WNANS, WLANS,

NP .c. The disclosed d
PRNfoTe Y Pl B Sl RS 88 o ALty seppnageously

impllguedted fre docal Bpemmag armagement & q., e@ﬁmlmmm%e@emmhe locality
ftbn the locality of the devices. [009] The disclosed
of tay d$YHS and met hods may be inpl emented in one
enbodi ment using a nethod and architectural nodel
that advantageously enables the sharing of data 20
[009dTHY gidcldpeelysiihd bA® thahsRNMB tbeahR8Rehtl in one embodiment
information handling systens of heterogeneous wrel ess
using & ppephadsandnaehitgciirgpmpdalithey advamagecusiyormables wher gHagisg of data
dC ABRINRLEGAL |90 61N, t - .hone or. of fice.
P conput g vrxﬁ1 telﬁlre&sﬁs'f1 ggﬁngﬁniaégotslgo%le é@éﬁ%i’?ﬁeﬁ?‘?@%i gystems  of
heterhgenpowss evicgessf pidtfoeins ¢ drapedre Ngpéatng Nivahinerd R@nfRon  wireless
noi se sources. For exanple,. such an architectural
1

co %fatlgﬁoeqs(gpﬂglantﬂgzyg.bgo AT ePfbNE SOMNYLIBE GViregdess communication

environment’s) in the presence of other competing and interfering RF noise sources. For

example, such an architectural model and method may be implemented to provide
guaranteed delivery of time sensitive multimedia content and best effort data access
between the respective information handling systems of an end-station and a base station
operating within the common wireless communication environment. The end station
i_n_formation handling system may be any one of many types of information handling
systems suitable for use as a network computing end station, such as a multimedia PC, an

intelligent HDTV subsystem, a multimedia adapter, etc. The base station information

4
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25 guaranteed delivery of tinme sensitive nmultinedia
content and best effort data access between the
respective informati on handling systens of an
end-station and a base station operating within the
common W rel ess conmuni cati on environnment. The end
station information handling system may be any one of

handlmy sysyqre snayfbei afyamerif inginyhgpell dMeforSYSSENEdSHE kMBS suitable
for use as a network computing end station, such as a

for psg £ AetF HOBCEOmRYLZS basg @P?‘P@eﬂ’@h ﬁD‘P\Wgelﬁé%/@P@m wieless access
ponrﬁLIL §rhﬂ?gbvﬁcl‘?d@iﬂh%ultlglte%uél—@& t@@iﬁ%l(?ctl@st Wﬁlésygé)[rtgﬁson Nywireless
handl i ng system may be any one 0
dlgltadfd@lmas {com, Waeldbs mgnesgeseermssigs), alal e f or use as a
net wor k conputing base station, such as a wirel ess
router, wireless access point, "smart sw tch W th
| 4 Wier el e
[OOVT\?']r%VIh@h ﬂﬂéérﬁ&ﬁ&f t6 Za\ﬁllggﬁé a? é?\%n’ §pe|ctz1§%1 06 n%e \eg%ewmputmo
conunmsioAtesly , ined evirefes§ @Gﬂ:ﬁ]unWaabnleﬁ\iplreﬁliﬁéﬂtedlet &s@bidﬂcgts&ms and
i ven RF spectrum for network conputing
me%a&%ﬁ?ﬁve Y%%OPSAV SIRIOY SNE S8 TR itRfcEaficaifting frequency selection
met%@&d)lb Wgnﬁlaniéaes&'ct%&xlno§1%a§¥§ti%psa Mn @ﬁ'&l??&d%ecﬂﬁglo y. For
advantageously enpl oy one or nore a pects of exi st 6
exampé; uieneye sxﬁrel@lmyomrnbm;trhoddhe()gysctosedraymgns sapéabethods may be

. f I
R OBk R ST 5 SRR P e i e

bangy(EIVeB5 c@ﬂﬂnuﬁﬁiah@ﬁhﬁmfﬁiglv&ﬁ whikldsaRbenRM @b oh @niesasksht Rin such
spect rumal l ocation for 802.11 WFi network and ultra

an geRPlany AP UUNE)L. dnditripsedtsysiemsi andamethodsmmay belimpiemented to
w0 AL EANA B0, L Bl M 10 BRILARN g s

for sprtremembeafetment auﬂw@mh agedusisy, thopledyraging High speee 802.11 Wi-Fi

.. aspect.s | EEE 2 1l h a 802. 11d st andards
it ST i PR RE BdPBY LR BriRer P S Eepien of the available
sp ebt@tﬁﬁrﬂﬂieﬁ@rnPlegmt(& &%ef@llg@%&:b\t?évov\ﬁsagé mbdeld 11 IEES g0ati %/g/n for

802. 11 h+d teatures, and to enabl e segnentation of
high ispecsl B 1A data gpesportuand RorUWEa sl point-totfointhg-room hwh speed

ol ARS8 e TIORLS o EREBR B A s

enabm mtellt genpsdgnientation @6 Mifelegh usspeadodes) bhéeﬂ&ﬂl @plutalikBof wireless
Thus, the discl os systens and net hods may be

fransRpyt Sedhds opgrds ?fF’ét 3PREEtiangRpAS. segment ati on of
Wi rel ess usage nodel s, based on a plurality of
W reless 20 transport nethods, towards different

[002PPIni §xidt drAodiMBRSof th@@ﬂséﬂosécn sﬁ&%nseﬂhpﬁbm%ai a%eﬂhti@ for wireless

di scl osed systens and nmethods, a nethod for wreless
communication spectrum rnanagement may be implemented to: 1) determine and profile

the wireless spectrum use; 2) change wireless power and channel allocation (e.g. using
802.11 h+d); and 3) use the appropriate wireless transport to move the applications based
on one or more application characteristics such as priority, latency. and bandwidth
requirements. For example, the disclosed systems and methods may be implemented in
one exemplary embodiment to provide a wireless communication spectrum management
architecture that includes an array of antennas that are configured to sense the available

spectrum for simultaneous operation of two or more different wireless technologies (e.g.,
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comuni cation spectrum managenent may be inpl enented
to: 1) determine and profile the wireless spectrum
use; 2) change wi rel ess power and channel allocation
(e.g. using 802.11 h+d); and 3) use the appropriate
wirel ess transport to nove the applications based 25
gn one or_nore applicatiogn characteristics such as
844 § orapgly UW B ¢ GARAPIQEEH) haiith rnuplesHuimEHRlgt gut ¥EMO) antenna
stRNCAITR Ehe &P BhRCHa5 8 i n%{%h?éﬁ?edqeg)r(gfﬁk RS a8 Rireless spectrum
I npl enmented 1n  one” exe ary enbodinent to provide a
angi pretassgn spemiin satrimnmss diaserhpmmeagemeddls and applications. In an

rchitecture that includes an array of .antenn t hat
o GG | Gael o 4 et PauA aplEuBBe ot (e by ane UWE
reShitid did) USRI 1P eﬁfplé}y\@leé%b%mra%ogkﬂ‘aﬁ@irﬁgé provide a wireless

w reless technol ogies (e.g., 02.11 and
transpoi opergiing pyenf.4 hudndl ¢Hgleense-engmpit plequengy bamiavor data access.

AR AR, SISt RORR rleS ol B o o el acces

pang tipt &tidza ©e 89pat hid susmec torUDFIrask TPOas6dided withagthe 802.11
nodel s and applications. In an enbodi nent configured

ey sadarelospER PR RN ARAES tho FPecERIBE2ES or hel tymMBOmpeting 802.11

al{deWBl-%}g?e%s e hoRIotdY W?l%uér?suf[gg mi&&&hg%t&%gn Tthe multiple

abgn standard to prévide a wire s transpor
trapenadrs agd oeeve@. 4 and 5 GHz | i cense-exenpt frequency

bands for data access. An intelligent wireless switch

may be inplenented, e.g., in a wireless network access

i that utilizes the 802. .11 h+d s ort.for DF :
1021 e el gl BF et et sbmnt o SBRRS ifflp fllpeacion and
PR PUttraAEnBNHEYeided &ySthe 0L UM Hisagendaed, thdQistMBed systems and

conmpeting 802.11 10 and UWB wirel ess technol ogi es

mGRPHe reays be iipglcawnisd &t ope emhodifeent tonharavigdet sqalability of wireless

E i j . 00: : t.aki t
m}#%@%ﬁ%&%ﬁpgsﬁl% eYife! gre.%., i S L RHeLIBG AV RBGres, for

upport ynam c”frequency
WAIAN egtiatnn anchul tipeverguspeytdoatainke asd to/provalei stedt fagiot behavior in
02.11 h+d standard, the discl osed systens and

ol HtS iy Mo SRS S I obn el B U HER (O, e 80211 WLAN
stRidAYdsdRap 68 laantdgeyuddy 1Wef 838 cdBuhdicd! Wit 80ér1dping frequencies
_spectrum managenent, e.g., intelligent wireless switch

inf g t{WEsbardoio Providsiiefpligant whsq andimanagsment eftheakBspectrum. In

S; Or r roin . :
R TP A 18 B GRS RS Ll 8 is 10w
pofert el 80Re lthrédhdAl makandan ddeatayirblesatdaspodg rURkency sensitive
I ﬁ.\/e{;fgged i n conj lgn tion wth overl a%i ng frequencies

mUHIRGHA CRABCH aRRFUE ar@)f 8VFTReral Vel shgertistrrgs< f5m about 1 to about
5 FRAOERIENitRh 4 R8mR- Spectrum In

[0013] In one exemplary embodiment, the disclosed systems and methods may be
implemented to enable the deployment of remote multimedia platforms within ‘personal’
room enclosures for sharing of the multimedia content from a base station entity, or a
similar broadband termination platform. The intelligent reuse of shared spéctrum by two
wireless technology architectures advantageously ensures a duality of operation and

delivery of time sensitive high bandwidth content over a short distance, in addition to
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~exenpl ary enbodi nent, the disclosed sys

20 this regard, UWB with its native quality of service
(QS) support, coupled with its |low power and noi se
threshold nake it an ideal w reless transport for
| atency sensitive nultinmedia content, particularly
over a relatively short distance of fromabout 1 to
erdOt} thd aviBlaBiiiy O€ a0reliab¥e LWL ANR b 're%@%é@aaorrll MotP%ed internet
ShagiE 3 8 ¢fagr Bebilomotiep| enent ed to enabl e t he
depl oynment of renote nultinedia platforns within
“personal' room enclosures for sharing of the
omkt BL RGNt 0L base_station entity, or. a. :
Fsi n% lar br gg%band £ ge{d%mrrlglf' ilgrs1a PSP é“yess point including an
informesition gendlingspxenfcoafigned ®p@etdgd RBYspbMRim Wst ByeSS or more
né ecflinol 0@% ar chitectures advantageously ensures a’
AUSHS FYPTHNg g S dRclP Ziefenesasing i6fthe isame sdrekiss communication
eii@imBandw dt h content over a short distance, in
addition to 6 ensuring the availability of a reliable
WLANT network required for high speed internet
0?)h ing in fixed or nobile node. [0014] In one
[ ég:{)]é’c%n?&&r sspededisplosas hereig ia aniinferreasomidndtink spstae 86nfigured
aPR i te1dsO G isH ot i.on _handling system. ,
conf lgur ed&?iég%gﬁ%aed Oﬁ&’ LS HRgR 3‘38519?%%‘/ G ﬁ‘iﬁl‘:édmg a first
wieleso nktvoopedinolpgy tehamsich8ennehRBhes ORFIARII% iBmmunicate
the sz.ne wi rel ess conmuni cation environnent. [0015]
IS h dibhe PEIQED eXAMPHING c MRSIRSS herlIohogys arserordormieriéssnnetwork
teBR gy BoSiSh RIS irgl ess network .
accesgnpoi nt, t‘ﬁe in rr?g?tl Sﬁﬁ%‘%}r{ itﬁgcg?’gfuélfﬁ\g% using a second
nqtyietkudpmputing Miireddss @Chnulogst emd e RPOIsKed:RENNOhO6Ner coupled to

_ ni.cati op conponent configured to conmuni cate
co&g%p%rﬁ?% 8 F t%ee?:\%ﬁr%’%cf?ﬁﬁm PHEPIGH mef B tealnmietyoggmmunication

coagmoBatswW r el ess network technol ogy communi cati on
conmponent configured to comuni cate using a second
networ k computing wi-reless technol ogy; and an RF

[Oﬁﬁgﬁtﬂr um k(l:ont roller coupled to control operation of
i PENSE SRS ofidClfpsde heren irepdik speehi|oapagement method,

in€RATASNIsGAt zinoiﬁlforﬁﬁati%ﬁ ROMGY Systen ls‘Fp réc{1 %Sﬁ%(‘%’tﬁg?ﬁeéﬁ Bk access

respect, disclosed hereinfs an ec
POiglt f@omanage RF spectrum use by two or more network computing wireless

technologies operating in the same wireless communication environment.

In one aspect, the present invention relates to a wireless network access point
comprising an information handling system configured to manage RF spectrum use by
two or more network computing wireless technologies operating in the same wireless
communication environment, the information handling systém being capable of:

determining and profiling use of a first frequency in the RF spectrum by the two or
more network computing wireless technologies; and '

a) allocating a second frequency to a client device of one of the different network

computing wireless technologies for communication use;
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i ncluding using an information handling system
configured as a wireless network access 20 point to
manage RF spectrum use by two or nore network
conmputing wireless technologies operating in the sane
wi rel ess conmmuni cation environnent. In one aspect, the
present invention relates to a wireless network access

point. conprising an inf t] dl i t . :
corh)i@gql%gglaoclﬁg él@élc?pfgggé?tlr%%ggreﬂbgg@?\,érrpwtmg wireless
tec{ﬂ'rf]lf)lt%ﬁfégtfw Kok R0RhiRLinWhe Blefeqlepenil 0gi es operating

. e sane wWreless = communi cation environnment, the
i nfospedifyorg tvendliént gevips o€ mbef thg diiprant retwprk computing wireless

eterm ning and profiling use a first fr e . N
R s Speterp PRy et Wee el KhofusiSlag RSRTRTH i the frs
frajuéRyemsrdbgchnol ogi es; and a) allocating a second

frequency to a client device of one of the different

redusingoroRMBTCAtRI DIErIgENGF beivees the dwh 95 MsgE BY WO computing
Wi&%‘;‘g‘{%@%gﬁ%gg use; 7 b) blocking a client device of
¢

one o ifferent network conputing wrel ess

technol ogi es from comrunicating in the first

frequency; or c) specifying to a client .device of one

of tREnedFY o sy TOEMST e HF i o B gma for handhf system

cohfSBQ! £ ifeRsE ORPTHIIC AE& st pAntS RAf fihfortfhtion handling system
transm ssion power level in the first 5 frequency;

cotripeismgy reduci ng conmuni cation i nterference between

t he or. nore netwark,conputing. wrel

t ochiB BYFIsE nOR SR SR Rt eathBubBRent contiewrsdto
rel ates t@nafudit®UsTRE h Ginst haredrk Bempitdigewirelésh technology;
configured as a wirel ess network access point, said

i nfaserand wirelsanratvatk §5R0EY cOBHRiCatioq comppnend configured to

W rel ess . hnol ' ' _
ot 1 gur ST R e b R E8inology; and
conmRF sppcwumedonsrslléraerabl oy deersaeand prefile thessse of a first

networ k technol agy, c ni catj o onent confiqured .
o 15 cortfHFEatE MR RGPEF SBLh e {BTEH ReLBgUL T computing
Wi rel ess eabiiaba@¥logiRdandn RF spectrum controll er
operable to: determ ne and ﬁ;ofile the use of a first

f r exjallneate p seqond fRAUESEdO p GHeMevise of prasef thpfirs apdpreond

het work CRIRSY ic%glputing wireless technologies for communication use;

b) block a client device of one of the first and second network computing wireless
technologies from communicating in the first frequency; or

¢) specify to the client device of one of the first and second network computing
wireless technologies to communicate in a specific RF transmission power
level in the first frequency; thereby

reducing communication interference between the first and second network

computing wireless technologies.

In another aspect, the present invention relates to an RF spectrum management
method, comprising using an information handling system configured as a wireless
network access point to manage RF spectrum use by two or more network computing

wireless technologies operating in the same wireless communication environment;
7a
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w rel ess technol ogies; and a) allocate a second
frequency to a client device of one of the first and
second 20 network conputing w reless technol ogies for
comuni cation use; b) block a client device of one of
the first and second network conputing wreless
technol ogi es from communicating in the first

frequency; or ecify to.the c|jent device of one
of 3H%l$¥mloa%n§1§@owa SReRaIRE KPRt i ng  wi rel ess
t echpel-AHiRS ah® pﬁﬂmﬁ%gislg R a firkt ﬁ‘ecﬁlgﬁ@}} {rl @e F spectrum by the two

transm ssi on power evel Iint first frequency;

or mere hstwodtcmnpufingommnelpssdechnologiast anrd er ence bet ween

the first .and seco networ k conqut.i ng. W r el ess.

t ectmalSinBE 2 SRSE b Dl FATBRU S 1 B8 Bisfrrpngperwork

cbRipatifs wirleddteBMIHAES for dbMBRAGATBMLise; 30 Net hod,

conprising using an information handling system ) .

conft)dueckinge chienf deviessf opgphidickdidieens iepwitktcomputing wireless
. C ] V. re. network

‘%@?‘uegg“’%\?m&’r&é‘?’g@é’ H‘?@%ﬁﬁg‘% *ggﬁt g’%‘*%@?a ing in the sane

W I &) epscifangnioithatdient eewice ofiroaatof the differennfnetwarki emputing

handl i ng system bei ng capabl e of ; _ determ ning and .

VFedass |t¢°%§ol¥9§@s &9 cammynagate ey srestie Ry tiapamission powver lgyel in the

nore network conputing wreless.

f?ééhﬁ%?%§?3§3ﬁgnd a) allocating a second frequency to

a clredringlemmenioiticniatesferdnoe betiwiet e thentwortertmmare lnetvéork

comput i ng mﬁreLess.thhnotggies for conmunication use;

b) bl ocki FMRUEPE WHElgRIFCROIOFCHne of the different

network conputing wireless technol ogies from

communi cating in the first frequency; or c) specifying

to the client device of one of the different network

conputing wreless technologies to comunicate in a

speci fic RF transm ssion power level in the 10 first

frequency; tBRIEPYDESAREIPTIONMPUHEDRAWINGS' f erence

between the Two or norée network conputing wreless

technol ogi es. 15

[0017] Figure 1 is a simplified block diagram of a wireless communications environment

according to one exemplary embodiment of the disclosed systems and methods.

[0018] Figure 2 is a simplified block diagram of a wireless network access point

according to one exemplary embodiment of the disclosed systems and methods.

7b
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BRI EF DESCRI PTI ON OF THE DRAW NGS [0017] - Figure 1 is a
sinplified block diagramof a w reless conmuni cations
envi ronnent according to one exenpl ary enbodi nent of
t he di scl osed systens and net hods. 20 [0018] Figure 2
is a sinplified bl ock diagramof a w reless network
access point according to one exenpl ary enbodinent of

S TR R ABin, hEATiD TS v o

RGNS iRl oHRnaNR Bf tr@ms@d Yys&mRosidmaho@ the
di scl osed systens and nethods. [0020] Figure 4

illustrates spectrum managenent met hodol ogy accordi ng
one exenﬁlary enbodi ment of the disclosed systens

t

["Q%B] histrfo ds . 111BSUSEESCRPESTINEN TRNAZEIERIT FAGth Aol eBERFWENES 0 One

rel ess

e %F?ggﬁ%ﬁ%&gmﬁeﬁéﬁﬁ%%ﬁﬁmrﬂ th he di scl osed
systens and net hods may be |nplenented according to
one exenplary enbodi nent to nmanage unlicensed RF
spect r umk dPFTON@OFJh& RATOVE EMBODIMENTE
transm ssion power, etc.). As shown, wireless
comuni cations environnent 100 |ncludes an

[0021 PFigatd Oris hasldtk dihgys bem wlieleSOBdhMUnREGS éhvironment 100 in
net wor k corrputl Nng access POI nt device acti ng as an

whiche it gerosehisyepms Had psthodspmay eo implsmeniecagerding to one
eﬁgrﬁawa@nexﬁ&ﬁﬁ@ed {ehye ;8,5 dnncé&@dfﬁﬁr@p%m@ & Sgg g%%t spectrum

vi a Broadband nnecti on such-as
altrca@ah| R hodeinissivd \piowver, a em,Dnb eAsofshewr, rrph&ﬂ@ss 1 Eommumcatxons

net wor u cI| nt MAF S devices . 104, 1086,
ory e TR B of db PRty s e B iy e s lebiegyas mevwork
canieN addeELIREE AQLMORLKINY taRT fn anéﬁ[gcht:: lélwel'&h PRYS i€ aﬂoupled to
| ocation e.g., hone, office, etc.). his regard

cqrpmipicpte (yeith Al EXisER dettaak in the fczsme@fshﬁmmze (eqic véasBroadband
cd?ﬁ’l%mo(ﬁx( &éﬁhasaﬁﬁﬁcggéﬁ td 8% bI]eog'%od%y aRc? Wi n% ngﬂ{bgld og exemplary
stens ods to be

according to t |sc ose and nme
nagwo edmpuatirgn eliemt melessedetmesalomat%prl@s (thhahd MeY that may be
'nclud or 20 not include .the Internet), or

cngPRPird, P &Ry RBED HOsO JEBEPRah CHib Bifted Pl location

(el WOHh, office Cerc.) Aln ARK &S SarBOit r\hlln@é’ uﬁ’@erﬁ@&f ki aeird18ss network
operate in stand-al one node Al t hough

AGSASOPRIAR(FUCh S (heesh ingad MI2) M&Yeggpdnﬁgnrwhaq@edmmtto dlfe disclosed
S}H{élrﬂsca%'aﬁﬁghﬁfs 3 %%%E){lfﬂngi W°Site or more external networks (that may include or

not include the Internet), or alternatively may not be coupled to such an external network
(i.e., an access point may be configured to operate in stand-alone mode). Although this
embodiment is described with regard to management of unlicensed RF spectrum use, it
will be understood that the disclosed systems and methods may also be implemented to

manage licensed RF spectrum use.

[0022] As shown in the exemplary embodiment of Figure 1, access point 102 is
configured to communicate with client wireless devices via UWB and WiFi wireless
technologies, and to manage inter-device communication between the client wireless

devices, e.g., such as communications between client wireless devices 104 and 106 as

8
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wi |l be understood that the disclosed systens and

nmet hods may al so be i nplenented to nmnage |icensed RF
spectrum use. 25 [0022] As shown in the exenplary
enbodi nent of Figure 1, access point 102 is

configured to conmunicate with client wrel ess devices
via UAB and WFi wreless technologies, and to manage

i nter-device comuni cation between the client wireles
ShQa leeg,gur& ]gf“}d(}%ru%qlimﬁgmﬁ%tfﬁﬂirﬁeé‘é{?‘?”o?@ %@m@gﬁiﬁmeﬁ S 106, 108,
14 bRk a3s sfewisars1 10m and Al aomAusiPahs BoktQUiRiiddual client
and/ or communi cati ons between any other of devices ‘
wirgless degces1@outed 1hraaghl abessofoim i eial suitaplet fidgo and processing
regard, c nigations bet i ndj vi | client .
oG, “SETHRSE LS RO R I B S componen
150 @astiri@bhieattadith naNGmpdiaGRe®inAdcongUIRYREN 164 and multimedia and
Speci fically, access point 102 includes UWB

date furif8ariro piETesst teshnadegst: habccsonpoiit dQZedlsqyingiudes Wiki
Ui | > |

AP S SREC 146 R e Ay, oSl e 106

ppaemiO8l d2tadiG 610 ad potemalép asigamuBDEYtlil8rvic 80 ONBGF] wireless

40 .t hat , comuni cat es .wi | ti la anqd data PC 106, . .
eGTHREE ADS ORI Ca BTl o LBiRa R Y S8 SR Monitor in
the bR of k8 aMieAnBQdayl thalMiddludis BtRg eldnRHRNPIAAY-1368 that monitors

shown, access point 102 also includes a wreless
REphpraoierets (agnipresenderaniGtiengthfd Rl signals pagseaemandastreagth of RE
o holspch 58 AISERSFLATEILE A%k 00 e ncercona
wirtlesd1 g VirdimdnE nSonioalntay ke 38 €S bfl afy loeHed thoriforiRE structure or
interference, etc.) of wi reless comrunication N
deaiice P Hlen for 1peNItring e WIS 1GsH FOPYREHERALIOR AN VIRAMENisa manner as
A&RMbELO RN RAELor may take the form of any other
nonitoring structure or device suitable for
nmonitoring a wirel ess conmuni cati on environnment in a
manner as 15 descri bed el sewhere herein. [0023] It
[0§2B] Itpwill helendersiead tthaitthe Albustiatags embedimcanbbHigwent isfexemplary

g j . Ly, t.hat fe .
oflyPind o RS RRL Mty s 2Rl Rl A ER SheBhbodimens
teerdmsunie st svitlt hednugnarddagpes o dlient Werelebd dstidedtaqd/or YRS types of

of client wireless devigces and/or other types of
claqnit erreliisr dvass Wi esiugratgd fynesiaf| Waelesh €ahngjpaiss gpd/or any
otifef §/pES Sf &ﬁ@l@%%o@i&%{tgﬁﬁquy nt Qo QEEmb¥PATomR! It will also be

w refess technol ogi es suitable for network _
updsmstoed ahati Grasared tof winl intelligentb ewitcin deays be adhpléraented using radio

features of. an.intelligent s 'tfh ey be i npl ement ed L
C?@P‘?fbenfsa nfigured tO communicate with client witeless devices using a combination
of any two or more different types of wireless technologies (e.g., three or more different
types of wireless technologies, four or more different types of wireless technologies, etc.)

within a given wireless communication environment.

[0024] Also illustrated in Figure 1 are RF devices 114 and 116 that represent sources of
non-network related RF energy within range of the wireless devices of Figure 1 that are
operating in network computing environment 100. These RF devices/sources may

include, for example, microwave oven 116 and commercial or military radar 114 having
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conmponents configured to conmunicate with client

W rel ess devices using a conbination of any two or

nore different types of wirel ess technol ogies (e.qg.,

three or nore different types of wrel ess

technol ogies, four or nore different types of wreless
technol ogies, etc.) 25 within a given wreless
of&aTMNfegbdrRks AAMI 6B RYith HROZAVE Alngowiikil REtdpat@dnined by the

ure 1 are RF devices 114 and 116 that r epr esent
“@@gﬁ% astvairk devisehef Riguke ﬂeP@@é@g RE miexrtga)/ fw tnmrfﬁrmng@th these
ngfelesgget\worrﬁ ldg\$’1§ sdelyxJ ﬁlel%n%f lt'spe i‘lvree | reo P]%E %puuﬂgeeéwuonment

thH{E ennsseﬁv/ssﬁ l.slﬁ@reﬁevﬁl&y mayl’lﬂduuﬂfc‘ be Eﬁlira@&@i‘ﬂw #,uncontrollable. It will
m crowave oven 116 and conmmercial or mlitary radar

bg ¥Rdersippe dhat deypes Hird mﬁl klocaye enePRIant Py, AddhptaRyWnepr more of
s Ie

o MR e P OERAEATARE B, R  er et

bfcmibamdt e:rrﬁxenexnmtmrwetlhndld@® may bepesant ivathio ringdenfiatles. part of a

mthe ective of the network, conputing. _.
WR{FS BRSNS By RIAfea R Sui igiedt sl chIGBURERdn Riggre 1
usual ly be characterlzed as uncontrollable. It will 5
be understood that devices 114 and 116 are exenplary

[QD‘EISY Asanill bhdtscebyd Gurehed herddt, &nefor rhcbl@&ﬁr&éss%eh%rk access points
ypes of sources of non- network related RF ener g

<6(& gecesoppBY 1%6%@&%&@@&5%@% te GsrEbEATCBROF the discloscd
s§s‘?&ﬁ§10irfag'rﬁ§t?10d§a3fobﬁ1aﬂ5 é}ﬁetct}hfﬂ L0986y Ofw ! &r Yhore wireless

part of a wreless net comuni cat1 on
cemuiungatremt teshnologies (4.4 usIﬂW& eohdi WiFi)gemde aksoc[dd@R 5qiredsss client
wi.ll be descri bed rt.her, her e wrel ess
Bl ot eges Himhieyicsol e 106, 10 dE he ST A oy jne same
whR1689 Rbingilinechia s @Ak Fbmbed: Qe QN ewRBRQdEdIBRALnRAti S €nvironment 100).
di scl osed systens and net hods to manage RF spectrum

In dhishieeeile rvifdese witverkegecesg qrpmininest heowonfigured to control the

c&ﬂir:rleﬁﬁ%aﬁgﬁ ﬁiaﬁﬁelg cle QYEC da?& %Munmﬁoﬁsﬁ}p%ngt ?rd more connected

ess cli1ent g., wreless-c
woeldse eglieh04devikBs, ¢£081o Lifpleamsht 1b2jl dpﬁrﬂbl Bgectramt Alocation by

diﬁarr%nexpglgsfng lbzm' eS%S ﬁ?lgxg%u(gl %gr}{bl?rﬂ%e??gv Iﬁ{hgrj_ 1n ajgla rttmltscauses one or
odRE8f the BnMUcER WiFEcRRYWBAY devASS BSRH11IBRI A cl'f@ﬁ‘xelb&xange
configured to control the comunication channels

enpl oyed for communi cation by one or nore connected
iless client devices, e.g., to inplenment |ocal
[‘m?é I8V e E{WSEEﬁ‘P%PIb&C&t dipgrapof Wrﬁiﬁwm ymplemengation pf access

p6henge of pRRmEMYNi 6atd Qv chagnel rp%xﬂtnl £ GWH communication
causes one or nore o e con W re ess clien
compoms 160 thaplih dvis Bh]bodllmmnn @lclutea AP¥B radio (e.g., transceiver) circuitry
202 coupled between UWB antenna 250 and UWB network software stack processing
circuitry 204. Access point 102 also includes WiFi communication component 140 that
in this embodiment includes WiFi radio (e.g., transceiver) circuitry 206 coupled between
WiFi antenna 240 and WiFi network software stack processing circuitry 208. As shown,
UWB radio circuitry 202 communicates via hardware communication path 210 with

WiFi radio circuitry 206, e.g., for purposes of communicating RF spectrum planning

information. UWB software stack 204 communicates via software communication path

10
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20 [0026] Figure 2 illustrates a block diagram of one
exenpl ary i npl enentation of access point 102 of
Figure 1. As shown, access point 102 includes UVB
communi cation conponent 150 that in this enbodi nent
includes UWB radio (e.g., transceiver) circuitry 202
coupl ed between UWB ant enna 250 and UWB net wor k

ft. ck processin circuitry 204. Access point
2% gla‘élél: y %‘R? Wide Stagi 208 cfgﬁﬁumoé%ﬁt @fowr@@ﬁ@@ﬁtér& RE 4oformation and
u§ah@;ap§l§:ah@n 1Hfo?m§ﬂ@r9d' 1E ilﬂﬁ ﬂ*ﬁlmgﬁdm{% c&hinunication

transceiver) circuitry 2 coup ween
C@np@maliﬁlct)mnmlmeﬁl witk tWEK c]S@‘fttW\@fEléssSd@ﬁkies using UWB antenna

circu
2% rel % ??fn %%Wu bﬁ‘?’i‘f‘ﬂ%lcﬁ’g]tp@gel\}l%Brfé\%?%at%%‘l}n‘ivé%tql@ﬁt wireless
dpatd 1251@0 WD an@¥dnla 281 OAKD M Gl YredQR: ineH@- illub@Ated exemplary
purposes of communi cating RF specttum planni ng
eRPYMehL @fo%f:ce@/@lgtof(i%\ar@tI@DWt@@al wwndmrmqfaes 2Q0 ahat may be

PRPLEBG SRR G211 S0 IR 712 D UKL SOELPIL e e

wand Eéhmmgei’eampt ot attwamkd, r&fco)’ &ﬁihﬂnﬁﬂlcadldihstlft@w%érﬂ M kraingnetwork
i ment conmuni cation conmponent 15

<ec%w?[ﬁtﬁf”85t1é’9>v&fldhem of| V¥R qammppisatiore\rpBwenensi hY) and Wiki
cdﬂﬁﬁuﬁﬁﬁ@cﬁ%mﬁo’i@nmw %JM@Z@%BH@Q conponent 140

communi cates wth WFi Wi reless deV| ces using

W Fi antenna 240. Al so shovvn present in the

i | lustrated exeén%[i:)l ary enbodi nent of access point 102
[0027 A6 iikbsiated ip i gHE 2n8eskeT ROINNE O Rlsoancladest Raspartrpmbenntroller

e L S N T —.

ardeWiEesoromuniebtvar ksmpededt )l 400801 7d ¢3hirGINRF kehyRe Rel@ftion and to

: net wor k g., lnternet 120) and each of WB
R R R e SHB b 1 B mbyimeny BTcsoRmiam Sariles 216 is

al§® BRYE BdupldDto/ hie Sl OR2ly DakBRs 238, QQ d fg% 4/'1? (054 cf/'\:ctutry 218.

illustrated in Figure 2, access pol nt
Ap H@Ul}@é?S@Fbeép@ﬁmmhqr@mnRﬁdpleetmm Zbﬁtro]lhat21|6smpxy bsaatcoupled via
conmuni cation

cotn?rof ggthg ?h%%g& h 158 \%?gtlfroleoa%{:]ﬁsll??fp Wc%wlgﬁglcitm component
ccﬂn}gmcnﬂs ol S0oad QHO Rasechannakt ﬁlebﬁ@tdnoéhﬂb@erfsﬁcs %@Qﬁé Qlllrroundmo
RE transm ssion strength, etc. In this enbodi nent

WUBISYY FOMRITEBIAHRNY 6RVIIODEIaNS a5manisercd Hmmnt@@lnqolaerdy tedﬁments 130.
ARGLEMNRY Q)rrr@ﬁlt%rﬁﬂ?n I ;%egﬁa}no o 51 fur 1 ﬁrﬁ:sr ontrol operauon of

circuitry 218. W escri here
refect pe comummicetion wmponeaﬂ&mpyndh& BSI) aaUpIebased at least in part on

cl{éﬁ%&&ehﬁ@‘[ E% e 2{?& %#Z@%gﬁlglggtlo%g%Eleltrlor?rgen(‘gfas monitored by
antenna array elements 240 and 250. As shown, an optional user interface 230 may be
provided to allow a user to communicate with RF spectrum monitor 216. Alternatively
or additionally, RF spectrum controller may be configured to communicate with user/s
any other suitable manner, e.g., via external network and/or UWB or WiFi network

communications.

[0028] It will be understood that the processing logic of each of UWB network software

stack 204, WiFi network software stack 208, external network interface 220 and RF

11
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conponents 150 and 140 based at |east in part on
characteristics of the surrounding wreless
comuni cati ons environnment as nonitored by antenna
array elements 130. 20 Alternatively or additionally,
RF spectrumcontroller 216 may control operation of
respective connunication conmponent conponents 150 and

140 based characteristi 1 he
SPEPORRING: i O e< AL P BRSSO U aRie gyl of one or
méPe hicedRecRyor/sadideiiasuatableaseb 8 aei cd mpdRerdd) &. 5fhermSy, storage,

shown, an optional user interface 230 may be provided
etq. olt as aléwmssdsl@ rthatt shecprpessing dpaicwif eactret fefjiprk software stack
20&09&1’1%:9 Bet%ﬁk E@@Ltcf( %@%yex%ém n&g/gf in‘t.’é?faalcé ¥20 Rhd RF spectrum

spec FUm cont roI e con gure comuni ca
conirblier S @rmhay. bcanyplembxeted 3V Iatsabhretermmn@froceescg, andwmahat any two or
external network, and/or UAB or WFi

net
Mg mAintRess | BIPSCSS[I028FiC | PGS B ubfd éﬂﬁﬁ%ﬂ% apn t fecommon
(g)?ﬁc%ﬁéo?g F{opgiaﬁnnﬁé a@tﬂﬁﬁﬂpﬁlu%e@ al WL rﬁ@%fdﬁ@srsfho component in
204, W Fi et'wor k Software stack 208, externa
Flglet\/)bntkwuhbemﬁdmetomahaamht Rﬁctldnalspeﬁtspaq:nurrmmwllbleim may be

be i ny suitab -
inlpeTiRt 21 GRof! oG Uy ST BB e COBPIRE R nk Uy WIF!
co%ﬁhﬁrﬁ@z{t%na&ﬁﬂﬁdn@ﬁtem@om%ﬂﬁmaﬁ al®rhte efiBBINYent,S4 Q€18EEd one of
etc. It is al'so possible that the processing |ogic of
U hommugiagtipe campRuand flE Qear eVelfieommpggatiopy impeaeo 40 may be
f r a r t n
coﬁ gé%gc ré%ﬁ Cogx?a’ste I’&égt g%rcﬁ? ‘Q% a‘ﬁoh %t:?%n i g?zc%nﬁ&‘i’mcatmn

coRgRaEal e glyivid bprdoaessanimumosicar pztthaﬂOam;i/otr \8oftwire domireunication
of these processing logic entities may be inpl enent ed

Pah2E-comon m croprocessor. For exanple, although

“illustrated as a separate processi ng conponent in
Figure 2, it will be understood that the functionality

[0029]SHgGHer 8IMIGARdSORF edpe@ifin MB¥ndpemehiTRleGBABIogY 30O @Akt may be
of either UAB communi cati on conponent 150 or WFi 10
IMPAEAEIiEE AETBHINE Opoife Atempiary pmbadigneng of dhe elissigsgd systems and

m@%@g néTgPtuig% §@c|eg§;:§8gt Qe (S)Lf w1}él’é§s C&M1%Bhoéhvu%§/nent 100.

COprd conmuni cat1 on component 14
Ekmnplmtyn imegiurdetbgyo 36@ t begtnsa imess¢pe r302h athexowperatisg pararneters are

per ation of the other conmunicati.on g?one‘g t% kpeciru
Ui RAAr WSk ohéru R SAHBHIHHINS %‘{WBP ?\)x}é?r pectrum
cHn@INBNOE 3l b OdF ad?c@ish}t:)&ilxtz 101 5ih QRIZY] udek AHfeffade 230. Such operating

illTustrates RF spectrum managenent nethodol ogy 300 as
parametgis ey include information related to one or more inherent characteristics of the

given network computing wireless network communication environment, information
related to identity or other characteristics of wireless clients that may be encountered
within the network computing wireless network communication environment, wireless
network operating protocol information, etc. For example, in step 302 a user may specify
the current country of operation and a list of UWB and WiFi wireless clients that may be
encountered within the current network computing wireless network communication

environment.
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i npl enented according to one exenpl ary enbodi nent of

t he discl osed systens and nethods, e.g., using access
poi nt 102 of w rel ess comuni cation environment 100.
Exenpl ary met hodol ogy 300 begins in step 302 where
operating paraneters are configured by a user, e.g.,
by communi cating information fromthe user to spectrum
20 controller of 216 of access point 102 via using

[003@)F Based onfthe mfmtm&mwld@bm&mmwz pae anaioes mnpEyof permissible
ne or nore |nherent

nforna
e g U R A I S
step B@).eF6r SetiwE, %&Wﬁﬂe%ﬁg&%f%ym{sﬁ%@@tg legal) frequencies may
information related to identity or ot

 becleaerauncst based en rqgulq;\gpryélagisf@r dlei @mrscqulnay ofrapverbteon for the wireless

<€ n onpyt el ess
teﬁgﬁ% i%dmmnl ca ?o‘}r\{ﬁg vﬁrfégﬁ%esrﬁecgﬁ tjgf g&% &tWe?Wmem of
FlgmerZatsudgrquM(ﬁy Ohfol’rﬁﬁt@fmﬂlby ®8 coffatned A8 m&NGHML.S,, firﬂlware) that
$ <$§ a user nmy speci the current country of
is &ﬁ% S84 SN RAGTHD| GOBEroger @A,%Oéra@cw Foingi $&. eRanges eftpsrmissible
frdqidhcifPal Be fﬁﬁﬁ&u&tfﬁl'ég q’)a{@dt & Berkel ?nf?%gt%rﬂlt netsgﬁﬁgiﬁtfrequency

conputing’ Wi rel ess networ K conmuni catl om e/
Ca}ha_bl{l@@m Wles%d:h@nt ddvéxes Blbem[ﬁimlt byothe psEY spbefhd weSU&khed limits to

£ one or of perm ssi bl e
EPEIetIBs GECBr AUEBR (Mg GYsioRsk veex S02.11h 802.11d)

coBMMMAIdLE HetedNSeriray be determined in step 304. For
exanpl e, one or nore ranges of permssible (e.qg.,

| egal ) frequencies may be determ ned based on

éﬁ@ulatory data for_ the given country of operation for
[00%d A% rsBPWas I SR R981 dhe edrreat guetwoiNG campUiNE] \)Jlreless network

coTRata! SRERPLEInal be dhfrd B MSRUGERA R afra rigtprrerine
signalsnemothyr @engletvrdrkrsngvmﬂse%hat hady bé Epr@s@ﬁﬁiggdm%regard it will be
ectr. er access pol nt nges o
““é% Qgﬂg’éﬁ&e&’?‘?‘é %@Ql @’él? rl?ﬁyi%%@d rheran igy gglatingtopmeaigoring for
rad¥n s@hb!l@rbdtrifxélrsﬁﬁﬂérorﬂethgd(gowy ﬁﬁ?% ﬁl?leﬁ'x{e%&ldef@f: %ﬁongorbr)lﬁ for other

capabilities of wireless clien ces spec
tyrep of sigapls oss@@bma@omﬁs@rsxgtt@is (aegd signadst godmemyfdtmmmurces of

5309 SEGHL 0 LR DELELT PRl O5Ble  Bsncao

ted’-&so]sgﬂmmbmpstm 3@631 gilen GldteseNpoiRetesRfikure@RUGLI Bhlti-wireless
el ess network . conmuni cati on envi ronnent may be

tngAB?IIOSYI HHPNIEPRI MR & thegpanngy Q‘PSC§P@¢1B¢1”§1H) i Ft emfeas¢, mgonitoring of
a Q3L o{m@iBfIon" 9&1@%? km%( %g Srrbihed usx¥10 dny suitable RF

present. In this regar
detection device or combination of RF detectlon devices, external and/or internal to a

wireless network access point or other mformatlon handling system device that is
configured with a spectrum controller, e. 8-, such as antenna elements 130 of Figure 2 that

feed received RF signal information to spectrum controller 216 through receiver circuitry
218.

[0032] When the current network computing wireless network communication
environment is monitored for non-network signals such as radar, one or more policies

may be implemented to manage spectrum allocation for wireless communication
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15 understood that methodol ogy 300 will be described
herein in relation to nonitoring for radar signals,
but that simlar methodol ogy nay be inplenmented for
nmonitoring for other types of signals or conbinations
of signals (e.g., signals produced by other RF sources
of interference present in the [ocal spectrumused by

tcéﬁﬁ%ld’mlgseﬂa%éc? oﬁqmpés&‘?(% | 2y *cfeggtsgng geci(i:c g%h{)]xgﬁgg&%:llglts%ggls using

gl ven access "polnt con

-atﬁﬁ)uteecshnloIamgygnahtteddgtlgefrdqusmyt bdhdk Npd e 18B¢1Rignal to noise (S/N)

descrlg her e % I n an case, nonitoring of _a

FafPr Ef-es4C ibm?mﬁ? i P aadesd peRsien(e. gra§0b ! prrgsgp e dmplemented
inYkd &dyY of o
U SRR L O NS S LY i
sigiatseplegmthestnserby WEees or p)dlem_ttym:r obtireless nétorofabpanting in a next
dolsl})Fr) 8%1 cen ho}éiﬁ: ?Jgnl);jg%/ 1"11%2 bta cggtgﬁ%ﬁ:dggl%#g zirﬁgg c\é\gttgwé}%@es designed
toléiﬁ)mﬂﬁe RiigLEse r%tdf&ﬁtco%ﬁnﬁﬁ@ﬂdn@%' X\ﬁﬁl%lﬁg tﬁbélnﬁ‘équencms at which

information to spectrumcontroller 21 hr oug
IHW%EP&@PH@FWMSF%}WSZ% defegrg2fe wepﬁr@m)cu&e&mno again to step

dgﬁ%f?’vr? élﬁﬁcg g?ﬁu{adgxg S1 \@tn%f;s‘ K Eg‘ ?ﬂe&% r?\éﬁ(er‘sé’t et #tﬁpyls %agi:q.& chngﬂ%rﬁxal radar,

aigertrradar eiconenearachion engyobd cikes in SRy 308 forgdirgineetie@rftRnce with
manage spectrum allocation for wireless conmuni cation

raqag ?ﬁdﬁlﬁ%@%@% SUIHES G depecehrdsbscatientef iMieshss tpmypunication

tedipbREYed AR Qﬁtrﬁ@ﬁé‘ aS/af rf%rﬁ tﬁ§§en9han"ﬁgfsr thuﬁ'iFag ﬁté?&r@%vlth the
Si gna stren frequency bands, power eve :

detestedgiada S(lﬂagl)e &r By icbangmg to ﬁtﬂmatp mbtvmrESOHmudmtlon frequenc1es

t andar s to
o AR 8 ik Toich ks an g tiecking e Petfont Somgppaicgtions where
nossich A®riatdfeqedrghal fe asailaid. i 1€ ok X3Pl embodiment, spectrum
% ?%65 Si nal s _of anot her .nearby W.AN or ot her
COP%'iercar’fq W PEPEs 8 H’étl%rnka.‘/dﬁ&lea??rﬁgtqprﬁ byesing enggaging protocol
to hduiue €UWB RAaR: V@IFQ v)uel%@ SUE (%%xc%y% ﬁg@qg apccfl'ahr‘?f%lgsthat do not

(e.g., custom policies designe I mze W
intgefergowih dbﬁrﬂchtcatradﬁmxgml a\Smmdamgletstbgﬁz rreguba Ginpemented to

oflet sy AL SO AR PSRBT o b
infeifgtet ewdh b}f dewé&{d ﬁbﬂ-’ﬁ@ﬂ%rl@ﬁﬁte%?e%@& edoda® Je.g., such as from a
mlitary radar, commercial radar, 10 airport radar,

H“é{%"’a)veoi"%r‘f“a)ctl on may be taken in step 308 to
elimnate interference with radar by instructing
wreless client devices of the affected wirel ess _
[OGS?’I'BH@id%@EH&U&tm% eRAls &Xruhpo?%ﬂjeﬂ:ssoﬁ t%ﬁ?c&}%}ﬂnifcgt%ns to avoid
those channel s that my interfere W th the
interference with non-network signals that are detected in a given network computing

wireless network communication environment, it will be understood that other
characteri_stics of wireless network communication may additionally or alternatively
managed, e.g., In step 308 and/or other steps of Figure 3. In this regard, policies may be
implemented to adjust RF transmission power levels of wireless client devices so as to
minimize potential for interference with other separate wireless communication systems

(e.g., WLANS, etc.) that may be detected or suspected to be operating nearby. In this
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detected radar signal, e.g., by changing to alternate
net wor k communi cati on frequencies that do not pose an
interference risk, or by blocking all network
comuni cati ons where 15 no such alternate frequencies,
are available. In one exenplary enbodi nent, spectrum
controller 216 of access point 102 nay i npl enment step

S DHl PR TR PLOROEEly SRS M B ey o

irnplaneetet so pbddrndthinfbctidmt er f ere vvlth the detected
radar signal. Simlar nmethodol ogy may be i npl enent ed
instruct wireless clients to nove to UAB and/ or

/s . that are less |likely to be 20
[Wﬁ’t“l SRR B Wf/ Y81 el arais e Ve Pk Piselis echnologies
Aall By @By idelessSEHorR S, £y
S?%%)ss] ée5| d%esssa | ocat |C %eés??b fa Opbg%glgf@rﬁﬁnr%ﬂé?%\?\? @é‘l’ %Stem device
thag isvsPIRE gsedynihc aspestmint gontvalled, e. gntusirizes epaeruwd tllocation policy

nzn th ete t ed in a
sé@t 2\1/% &{(sx\fg%e!%ip fz r&ﬁgt;eﬁm ; 2’{/1@@555 cg RVIEanW% l}%atqedﬁstructed 1n step
3ehwiiticin whainel/b tarevbldck & fondey 5§ eodivbhalirddBakctg@logy, and which
characteristics of wireless network communi cation iay

CHAFAFIS o AAPIYY Weonkngeiorthe Phasing! alipeatgee step §12. Imomstapbodiment,
L?&Sarﬁn&‘/tﬂﬁt]&{ Iﬁ%{y l§n‘gP§or9r(edFJésqg%%§Wn S;{ro% f{)re Q?\R’% cHor WiF1

pol I ci es may enment e ransm ss
t%bﬁ@@"lb%\(elgs &?2 ity e808sld dc lekentor devinigc asy SdDha’itSplbt:bcol suitable for
of ent for_ interference with other
Glch End AhEREL Savirimnieder ol Syretesnslienl degices. wPigless client
d@h@es)miﬁ?ﬂlfen ﬁﬂ&lg@&:h@ﬁﬁe@/@tﬁgtegg 1%%9&%1&%%1% BStructiops of step 314.
eratlng neargy In th 4 regard, “standar ' zed
Aéé‘l“?‘%art%% ¥ dogp. 3 (B@szlxuW)3,an@nmnrxgmtbmew5pemwmmm may then
bARYn B 8uouk g@ﬁm d enfarm thl s func
I n Isltepousl?r% c ar?ge o;gh%em{/ eemslrflzc% Fe&alg %F nechsary to fit
chanpingptiecleds metves cordiioid, 0ogi es  supported by a
wi rel ess network access point or other information
handi ng systemdevice 5 that is configured with a .

usi ng a.spectru | I ocati.on
RSP ATSENLE 2 fele bE0r 8 0R ] B SEAA Raed o
omtevi oese Pryddfiret/detaultnsliclés t@tbreNoSheR polikds \é\g%c?ﬂibd by a user to
channel /s _are bl ocked for use by a gi ven W rel ess

mlxrg%qaroﬁl})stagt{%llw;rgwatedp,rgﬁﬁngnge betweap neiw gk @ingdq:&]@? g ,owireless
clidie EaRpe!coflh@fdking nuﬁ%%s%g%c %éc%hglocuegne P%ngt%%&'n ¢, Figure 4

such an i'nstruction fay or ne
illypteatec ohss emelW(BsrabmﬂlmBntWﬂzspeﬂ:Gumembkmghmghmel(had@ogy that may
b802 l11h 38 Hfl 1) SI ng any other protocol

€ emP g%?del £p In thlS egar wure 4 shows operating wireless technologies
of a wireless network access point 102 and its associated wireless client devices of Figure
1, including available UWB spectrum range 402 (in this example, an available range of

2.1 to 10.7 GHz) and available 802.11 WiFi WLAN spectrum ranges 404 (i.e., available

- range of 2.4 to 2.4835 GHz) and 406 (i.e., available range of 4.9 to 5.9 GHz). In the

illustrated embodiment of Figure 4, WiFi channels that encompass operating ranges 408
and 410 are currently in use for wireless communication by at least a portion of the
wireless client devices of Figure 1. It will be understood that spectrum ranges of Figure 4

are exemplary only, and that the disclosed systems and methods may be implemented

15



10

15

20

25

comuni cating channel change instructions to wreless
client devices. Wreless client devices may then
change channel/s in step 316 according to the
instructions of step 314. As indicated by |oop 320 of
Figure 3, nonitoring of the wireless environnent may
then be continuously perfornmed so that channels may

whk otigalsheGalne dafes. NEC 8RS A dhrd osg%%gﬂm :égrggg WQO%Y with changes in

wirel ess network conditions,

- regylationsh gereltinzg, | withit ¢hangesayn bre gpletory remettonherits e@eagrp e, different

one .Qr nor re-defi ned/ de | t poI|C|es or
o3RS, Hotrpcm Utk B FsERARBlr yraTELE togbRHPRT fPosdly o UWB
spectnsti s g@ndfl ﬁ’dnhy.’) Etd 00.6atgz,| dllh%ﬁfv}??%@@al?@b‘é\feﬁ ther countries for
net wor k_devi ces ? wirel ess i ént devices
e

lowdhan il B .qurqa@nﬁg fHeseies delomod. b §ilimsandrbove xQa15HHEy .
Figure 4 20 illustrates one exenplary enbodi nent of
spectrum managenment net hodol ogy that may be enpl oyed
00361541@P rddRing! 13 thbiek | PELALLA
[MAHe ess technol ogf%g&ﬁg€§gn$ﬁ?e égéé%§$§%%k%:;ggnHHQﬂbCMKm
POpisy nhas 1b)ﬁ‘2:na$ﬂﬂ tiot sllc&seoRFaiipadtnmr btte&sn olidenbardeyd. €2UWB) and

UV\B t
oy P 6 W kD alopim et Be G CImnAgk0 and 410
IKQied fotHn L oL TRl re
Seratne es 4€Za§§h@n§mgeg”$ggﬁé 25“?&53@¥%$@%&%ﬁ§%&2 i%é@s gard,
U%)Chmhﬁé @nd 422 egreispertsling rt@rfgeelugricws of tesp&ctPe in-use WiFi
c s a a g ¥ |
S W T el 0T G v

teczkmelcrgur aﬁﬂﬂlulstyated] byse X1 matltsedcess tBABTTHMRR! InOFigi¥ At In such a
wirel ess client devices of

| f
cape’ i e el of YR prreetio e et et wiges ok o

difflote@y6Lut bAEE o HAOMEAFMSHD! ¥ hﬁ ,
di scl osed systens and neth % ds ng§ e |npﬁé%%%mganpfg” may be

degiratie. don, éﬁa@ﬁécbmmer the gie'gllahlm UWBsspeeman dtangp4Qa isumuch wider

thz[rpagfe‘? Q Xﬁarélﬁkdesnalrrrc]) g eg %Zts %Bmérh%nl al %lr@ﬂ{.)rsgifg raeamnv that it

mayrbedaa[sfee mefmd aleatiate UWB obhnidle (M todind aBbfhatd"WIFi channel/s when
i exaq¥ currgnt FCC regul ati ons specify a
it SSEETPUID AN S6haR1ehRYGIap begwaw, e Ghe lechnalnBiag hHowever, it wil

be PUHRIRESSHES tHaX lag dtI‘IEr ?q %x S SBRENE T fof %ecgp%&u g Gg[z LW c?%?gﬁo}@ eliminating

UVB operation at uehci es bel ow
ovenars befween Q03] H&TcIW1rcle$$rtcahmgldgmsthlay eleeranhlﬂdsyed 1ncludm0

RO ey S8 SR L AL Sechbher 50 2, wir

wirdlelerteltaiotbi®. Based WABiheaRE cHABREIRVRSIsRAN Ehr( §seTby tw Rider-band

wi rel ess technol ogi es based on the RF channel/s
witgless st¢ghnology rather than the narrower-band wireless technology A spectrum

allocation policy may optlonally and additionally be implemented to select the
appropriate wireless technologies (e.g., WiFi versus UWB) based at least in part on
parameters (e.g., characteristics or requirements) of particular applications executing on
network devices and communicating in the wireless environment, e.g., selection of
appropriate  wireless communication technology to meet priority, latency and/or

bandwidth requirements of a particular application.
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sel ected for use by the narrower-band (e.g., WFi)

W reless technology. In this regard, 10 UAB channel s
420 and 422 corresponding to frequenci es of respective
in-use WFi  channels 408 and 410 have been bl ocked or
di sal | owed for use by the UNB wirel ess technol ogy, as

i trate t he ! e cha nel s
[08; th@u% 4 5&0 diystidies 68%15253%6 [ 408 Fit\gﬁ"gﬁh%‘}@ 04#32% 'have been
oﬁ{nﬁﬁnf lma&@@ foF OtRY akidRY €.k Oro UsBid mta%ée@ée()%ﬁldaqron network

di sal1owed for use based on“anot her reason. Such a
Sa3ieeCcerr Wrprayand guenfarpnqsovitle yadan yighels Metedtediin atdpe306f of\s previously

de%)c(-rag@ci Qvirekf%g%ﬂgrt?th nlceeg;/rﬁée}!r %fnlerHUV}Bg\}g %?gﬂ F@f g%@?mgel/s (e.g.,

cﬁéshﬁd:ls 4BB)Cdre ur@ckangﬁslseﬂ@flmm #6lesRaliMdleeyt, Bad which diBdnels (e.g.,
be easier to find alternate UAB channel/s than to find

chapaelf Aaet ¢qd itaaFreblosksghion usq by LBV Retisdgsr tpchnglogy according
tht‘ﬁQICHaIﬁ'ICP QME{) QY g{eb%qéb%w@ gb El%fﬁt t(i@@céseﬁlﬁg%sggcie Mstructed in
erstoo

However, It e un any ot
StspJBt‘hbﬂ ® Wiich pétheaemginarg mﬁs@lanharﬂel/y aeel tomernmed fugy eﬁcﬁh of WiFi

oV bet ween t ess ech ol ogi es nma
o DO o HET e g BT Gl TRy PRELSSR SO Fvset qpgunicate
thﬁ’@rsaﬁ@nééleﬁéngwm% REy RRA reWelhar RANWIEE vlrelesWdeht devices
a

W rel ess technol ogi es sed on the RF channel/s
cyppepicald porthessamsy selgetedi WaFi Hraquenay.r ellesene embodiment, such

'1n%ec<ﬂn F?rgagsr ge aéol?r%ﬁu ﬁgd ttctI ?/Iue%r [ Q& dg cgs i%r V. gpectrum controlier

A spec Tum @ I'ON po

ofot infsralatiyn aﬁhﬂﬂﬂl@d;lyét'bml’(anl ywibess mplvedtR l’ab&is b@mS e0Balsing known

the 25 appropri-ate._wirel ess technol ogi es é WFi .
Prp&clssfo adics Wik |tepsplagies faes 897 11pa Girbids egs.) or using any
oth€r OtOCBh?l.{laneeer&' %E)fnﬁﬁlnﬁfatlﬁ gh'énrng{ 'Pr%ﬁn%a 1r95,ftru9 C{fs t%%l‘?ﬁ[less client

applications executing et wor I ces an :

dwmu ﬁNrra]msr@lenhdm@sxmneﬂhes shageichammebtin step §16 accordmo to the

sel ctlo 1 propriate Wi rel ess comruni cation
insi H8F8B§398 et priority, latency and/or bandwi dth

requi renents of a particular application. 16 [0037]

Figure 4 also illustrates UMB channels 430 and W Fi

[00B8hhels] %ﬁnddﬂabomm nixelesdol syt 300naf Figubd 8dkederhplary only, and
ot her son to avoid interference froma
thRb A0 SOMBIELOR Sl Eiitignat 6T PP WeHEPS FRA 1Ko PERIER falor that the

11fu§gﬁ5d $te@o@las lﬂ:eﬁeerﬁﬁﬁlgd iR aft} StheP QRer Aﬁapfses\ﬁ'lt%%lf%r implementing

described, wreless client devices may be instructe
QO 87} (2 lthe wprictnTianageiest (eatuges of5he danlvetd sys82)s andemethods

?{8(#%%?@%? Sls&wﬁere I\a/?vrllrg Ie}t émg Zf\k?osbs g%gp%bggg/ttgg gzgrey\é{gé &aghnolog
sk @GSt cAimets Q11BYratdABnd deSdred ih SOARNGY QY gaePIstixBfiplary only,
and that the disclosed systems and methods may be implemented to manage wireless
technology spectra for multiple networking wireless technologies as they may be
implemented to enable network computing wireless communications for any wireless
computing network type or combinations thereof including, but not limited to, WWAN,
WLAN, WMAN, WPAN, etc. Specific examples include, but are not limited to, WLAN
based technologies such as 802.11 WiFi (2.4 GHz and 5.0 GHz);MWPAN based

technologies such as Bluetooth (2.4 GHz) and UWB (3.1-10.6 GHz); WWAN based
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to the channel allocation of step 312. Wreless client
devices may al so be instructed in step 314 as to

whi ch of the remaining avail able channel/s are to be

used for each of WFi and UAB conmuni cations (e.g.,

so that all UAB wireless client devices comunicate 10

on the sanme selected UAMB frequency and so that al
td8hfrblopies 8L&s 8s CEIMIEDURY HSEP A CATTHNI A IOMA - 1000 SA0B00 MHz,
selected WFi fre uencg;.'ln one enbodi nent, such _
1800:490Q M ARd AdyCGHe):C i esed eechuolagies Peahsasci(2ekft WiMax (2-

ey, ses. froma spectrumcontroller of an information
1 é?:’ C. . .

ing system(e.g., wreless network access point

102) using known protocols for UAB and/or W Fi

technol ogies (e.g., 802.11h, 802.11d, etc.) or using
[¥3P] T'sr perpesesprichiscbiclasuie abliefofmatioohandhing ayitery may include any
.channel ..change jinstructjons to.wireless client .
PR Bt P kel bl Bl SBBub Bt iR e comBhgectassity. process,
trahgiifetocsive N rétieve, Vi @s 0swiitdly) dtérel ®spldyNSharniebd QR%ect, record,
of step 314. [0038] It wll_ be understood that
repEe SOl agle. sogtibEe pyinre of inforaasiep) mtsHligancs, oradath for business,

: j i f additi f S :
e B P Re P e B0 P Byt igprmation
hiellipgrdystementay roeanpersoad compder, a P, 4 somuineableetrdec device, a

i mpl enenting ane or nore of the spectrum managenment
et RIIaEs dPRES. P e LT sSBIes USVEF BF HBHS VARG th sige, shape,

PEESEEAnBE CruaLFHMNB), @b EFREeN- The iMfolha®bsS BalBin NGekt Hﬁ9 include

that the wirel ess technol ogy spectrum enbodi nent
meMmanyt Tt @dmaredpiesssiighisspureesr sichtas gncentraFprygessing ut (CPU) or

I hat e disclosed, s ens. and. )
TR S con@Tdneity R 8O abE T Milon handiing
sysearh melydgyluspent bamops stoialgt idpliced) @hWwoF kidag cwhf@hRS6ons ports for

" technol ogi es_as they may be inplenented to enable

COIBIRBIRULS Mt S o FeIces 85 StsHindbnyasious dpmutt ad oyt (VO) devices,
i ales : _ o . . ‘
SR TR R o0 ST M i, ST BIRRRCh kg svscem may
alpiii¢ludarpns, orenere b8pasaiperablestodrgusmst domrhurdestiohsibetsveen the various
hngt Iigite%eto, WLAN based technol ogi es such as
07 WRE YD 4 Gz and 5.0 GHz); WPAN based 30
t echnol ogi es such as Bluetooth (2.4 GHz) and UVB
(3.1-10.6 GHz); WMN based 17 technol ogi es such as
[0®30] POGE, thelSDRégtion GRMbe 4dRMAbIROQOVr0-BéHifidMdons and alternative
1800- 1900 and 2.1 GHz); WMAN based technol ogi es . .
formisp spsgt lg(ﬁgnﬁ_%%ilw%{la(ezbwff@pw’bye‘ya of example and described herein.

However, it should be understood that the invention is not intended to be limited to the

particular forms disclosed. Rather, the invention is to cover all modifications,
equivalents, and alternatives falling within the spirit and scope of the invention as defined
by the appended claims. Moreover, the different aspects of the disclosed systems and
methods may be utilized in various combinations and/or independently. Thus the
invention is not limited to only those combinations shown herein, but rather may include

other combinations.
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[ 0039] For purposes of this disclosure, an information
handl i ng system may include any 5 instrunentality or

aggregate of instrumentalities operable to conpute, LLOYD WISE

classify, process, transnmt, receive, retrieve,

Qriginate W tc store, display, manifest, detect,

W&/grd,s CK«@EM&LRJE%', handl e, or utilize any form of

information, intelligence, or data for business,

scientific, control, entertainment, or other purposes.

For exagitRss aBtwdrk Qica@si goint banphiding a9y Bifematioy i@ding system

personal conputer, a PDA, a consuner electronic ) )

chafigueed to maenagst RBrspeettusn dije byebY 61 mare Deiverkneqmputing wireless
i tabl.e devj . [ j : . . .

BBt AR R e Yty a3 Ghopment, the nformation

haddhi pestay dtiamcapablé of:l ude nenory, one or nore

processi ng resources_ such as central prqc i ng uni

( CPU) flf‘d?m‘ﬂlé‘gd\ﬂérpéo%lfngs%‘%é‘ré‘sbgﬁ‘ﬂ‘f%‘f’y i hecF spectrum by the two

édrgblte'n%%rk_(‘cgﬂﬂggﬁgmefgss {ebEndi15di0d ARG on handl i ng

system may i nclude”one or nore Storage devices, one or

nmor e faiiouatingad scensd froquency ¢o a thentalewmigniof abé nfjtheidifferent network

ext er nal _gﬁ_gvi ce aﬁ) wel | as various input and out put
RO UL IELSS leSfeiRBles for aBrdiordSfouse, and a

Vi deob)dbll%glgﬁg'a iyt 1deliee R ioneHf RO Al ffddentSYSWEIR EBfputing wireless
al so i'nclude”one or nore buses operable to transmt
eolmulodiesafroro remnainigating iith thevfasti forgmendyapdwar e

conponent s.. .[] 0040].. Wi l e the inventi.an be . .
St IFPECRAPG 1R 7 LR AGrd Peae B 4iraR Fesk romputing wireless
{eBhilogi6P &6 ichintn BHdMRd ifran b SectTRy RFDESINE NN pBwerddvebfin the first
exanple and descri bed herein. However, it should be
freqiensy;dheiebhat the invention is not intended to be

Lim .treegu(t:io t Iggmmou?{cta{l&y ! %Eerfe?grfzg g%t%&éler? Sﬁ% t@%t I?)?r more network
the i TWeRtPoR T8 10 cover all rmodifications,
esthpipigaritaessasdhnalogisnat i ves falling within the

spirit and scope of the invention as defined by the
appended cl ai ns. Mreover, the different aspects of

yhe dirfelAseds SYRIRBCARS Rgﬁlt BELRAES, Wherdif ab/idabt £ Brtion of said
I'n various conbinati ons and/or independently. Thus the
RApedtiuanisivmlinatsed.i mited to only those conbinations

shown herein, but rather may include other

conbi nations. 18 LLOYD WSE WHAT IS CLAIMED IS: 1. A

W I el RS wiRIMOhMWBACER SssRidiritlof CRIMR i 6} icEm3) wherein
I nformati on handling system

said information handling system is configured to monitor usage

characteristics for said RF spectrum; and

said information handling system is capable of adjusting use of said RF
spectrum by at least one of said two or more network computing wireless
technologies; wherein

the adjustment is based at least in part on said monitored usage

characteristics of said RF spectrum.
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configured to nmanage RF spectrum use by two or nore

network conputing wireless technologies operating in LLOYD WISE

the same wirel ess communi cati on environment, the
information 5 handling system bei ng capabl e of:

etermning.and profiling use of. a.first frequency in

e RIEDS TR PRIy Ot BCE0 POBY O dt WAFIET SgURPRiiored usage
Whdrdt&ssiict aaaRl RBLSRiruANGnibriséd 4t96At ORGFAISRAED Bf

frequency to a client device of one of the different

net wokked RBrehannelywithinesaid RF; speptnen dyi afsleassrone of said two or more

wm?' ' : l ocking a client device of

g%e 0 E%ﬁéﬁt%#@@gﬁgt&r@ﬁﬁ%} 2 computing wirel ess

t echnaheghiesiod Howee oharikiiedsics g at feashend of sdid two or more wireless
frequency; or.c) specifying to a client device of one
rehngigigs ?Reé?tgr&Wﬁgmv%e&dM&Fﬁmmng wirel ess

tech nﬁ#e@&{c@%f H8n-HefBH 'of ﬁl{tﬁf‘{rﬂlg%}%ﬁlﬁﬁ%ﬁdiﬁ s} RF spectrum, or

transm ssion power |eve rst requency;
t her ebygorhbinaton therapfcovdmidreiat i on i nterf erence bet ween

the two or. nore network conputi i rel ess

technﬁ‘%ﬂﬂf@@.‘atﬁn 1‘%@&/& yéie cﬂg_ﬁlgﬁg\é\&“’access poi nt of

cl ai mydiusterst KidRF g‘&%{rulﬂ RREd WP Teal inSRre on RBid monitored usage
spectrumis unlicensed. 20 3. The wrel ess network

alrragerispios of sefd RFaspectrunr by ladjusiizg thehelledatios aifdsaid RF spectrum
i nf ormat.i, on handli ng systemi.s confi gured .to. ni t,or .. )
heHBE g B AR Bl SRR Rl iedhy dffsging seid R
Ei@ﬁﬂftfﬂkthb@iohgfw}eir ey St £ MRedst oY E twWd oA oS het@rk computing
use of said R 25 spectrum by at | east one of said

wiuslesy teglradogies, @b bx a compinatipy thirqodl ess  t echnol ogi es;
wherein the adjustnent is based at |least in part on
said nonitored usage characteristics of said RF
spectrum 30 19 LLOYD W SE

5. The wireless network access point of claim 3, wherein said monitored usage
characteristics for said RF spectrum comprises identity of one or more RF channels used
within said RF spectrum by at least one of said two or more network computing wireless
technologies; and wherein said information handling system is configured to adjust use of
said RF spectrum based at least in part on said monitored usage characteristics of said RF
spectrum by adjusting the allocation of said RF spectrum between said two or more

network computing wireless technologies.
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4. The wireless network access point of claim3,
wherein said nonitored usage characteristics for said
RF spectrum conprises at |east one of identity of usedltOYDWISE
RF channels within said RF spectrun1by at | east one of
WO Oor . nore etwork co

id
Zlchnii’f‘%&“@?% Bl RO PR, DB Lief BRIk pYo e rpre network

1%1 tte QR 1PiesS@nthrisWl P4 Wil Band %ﬁk’ BYand Wireless Fidelity (WiFi)
tec ogles operating within said spectrum

petesdneenpitingdechnelogesk or interfering signals wthin
said RF spectrum or a conbination thereof; and
wherein said informati on handling systemis configured
to 10 adjust use of said RF spectrum based at |east in
% art on said nonitored usage characteristics of said
F speébe pitslesy n@moals@wgs peiat of ¢leiand i wherein gid vozer more network

g’cﬂﬁ@{tfngmvug % fjest ma}gfse RF Feaﬁel)ﬂ\éo rvlﬁréf&gpf&:élngrea network
W r

S tec ogle justing said sl gn
{(WanadN)i schoolopy werid Iatvh:last ohe aW1rbke@tpemmaabfareaam&twm (WPAN)
mfre network conputing wreless technol ogies, or
@®hbi nati on thereof. 15 5. The wirel ess network
access point of claim3, wherein said nonitored usage
characteristics for said RF spectrum conprises
identity of one or nore RF channels used wthin said

F spectrumb | east one of . said,t orrme . .
Ret wor R S PatyoRk AeiesoBoin00f A3 BraE: S fpformation handling
YREMEIH RAhG EIHRLIRL tPBelb@NGHel BE &M St Tol Snére Mdt@BFke Bomputing
t'o adjust use of = said RF spectrum based at |east in

pireteso rieghmiotb gigsn ifero uee lusae@e applination ceqramppisatife Jaj spid wireless
g%glgl{l{?%%ﬂi { u‘?rlv\g egy %asFW%t easet ﬁ anCO t(%n%norOf or%%hgiaﬂérlstlcs of said

wppleh@ss technol ogies. 25 20 LLOYD WSE 6. The

wi rel ess network access point of claiml1, wherein said
two or nore network computing technol ogies conprise
ultra wide band (UWB) and Wreless Fidelity (WFi)

net wor k conputi ng technol ogi es.

9. An information handling system configured as a wireless network access point,

said information handling system comprising:

a first wireless network technology communication component configured to

communicate using a first network computing wireless technology;

a second wireless network technology communication component configured to

communicate using a second network computing wireless technology; and
an RF spectrum controller operable to: determine and profile the use of a first

frequency in the RF spectrum by the first and second network computing

wireless technologies; and
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5 7. The wireless network access point of claim1,

wherein said two or nore network conputing w reless
technol ogi es conprise at | east one wireless |ocal area LLOYD WISE
network (W.LAN) technol ogy and at | east one wirel ess

b r o) LU Ao ol e bine he i ddisgeond
i nf or mat i oRethamid borAputingWei&lBlsi téchnblolst8 foC@Mh SMER DNt Re;

sel ect one of said two or nore network conmputing _ )
wi r el Bibloglea shentdgvies of ore efghe Hist and sgspnd netwiogncomputing wireless

enwi r onrn R Be S8t h St if QPRI AEMeRRL or

char acy getisy tocthe efietaledice apphd efahé st alld sedBnd network computing
i nformati on_handling systemconfigured as a_wireless, .
net wor k ac¥®dslespischiologiesteicommypivaleiinA speeiig RE gransmission

system conphl&l 186k i thedirbt ﬁ%gnélﬁ]t‘i‘ﬂe? net wor k

t echnol ogy” communi cation co configured to

comuredaaihg cosimupicatibn irgerferetaadrekwernrthe firshgndsacohe astwork
technol ogy; a second w rel ess network technol ogy

connunicatFﬁﬂp@Hﬁﬁ%ﬁ@ﬁFtQHWPﬁﬁﬁ?ed to 25 communicate

usi ng a second network conputing w rel ess technol ogy;
and an RF spectrumcontroller operable to: determ ne
and profile the use of a first frequency in the RF

ectrum.by the first.and second networ onputin

vl T intrmArLap i SE R ehE o e Bithpitlag an externa
AetSRAO NflerfAcR HoRPRY HeweenChd BxtbrndPHEtGRIOn®@ RECIOHS ENE first wireless
first and second network conmputing wreless

netwiro| tedinelpgy o FompwisatiemtJopponed; and seidoskeande Mikghass network
' of . th | I and second network
A R

nol ogi es from communi cating in
the first frequency; or 5 c) specify to the client
device of one of the first and second network
conputi ng

11.  The information handling system of claim 9, further comprising a wireless

environment monitor coupled to said RF spectrum controller.

12.  The information handling system of claim 9, wherein at least a portion of said RF
spectrum is unlicensed; and wherein said spectrum controller is configured to monitor
usage characteristics for said RF spectrum, and to adjust use of said RF spectrum by at
least one of said first and second wireless network technology communication
components based at least in part on said monitored usage characteristics of said RF

spectrum.

13.  The information handling system of claim 12, wherein said monitored usage

characteristics for said RF spectrum comprises at least one of identity of used and non-
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wirel ess technol ogies to communicate in a specific RF
transm ssion power level in the first frequency;

t hereby reduci ng conmuni cation interference between LLOYD WISE

the first and second network conputing wreless

FECRE s e i Binaio B et Bt BReiRen SARLGHDpfore network
h&hﬁﬁtﬁr%cﬁzjt@lwﬁk&ﬂn&l@éﬂé@eﬁar@ﬁi@iﬁneﬁd\ﬂér dRkRITIstiaNdf @A fdAst one of
of said first wireless network technol og

saftaicE aeete rvisdegsdadmolaging epgrafingaridhia saidr RF epectrum, presence of

. ] i.cat nent . N
T8l 12, S50EL S04 TR IpEOMRE S o fpaion o
andrvhesdimgaid inforaladss haadlitign oisreemtis oonfiguped eod@ustdudecof said RF
said RF spectrum control Igr 20 12. Thg i nformation , )
FRESHPIN Ys 6 et ofnec ki 30, fithendi secand | Retwprly qopmutipy Wwireless

flchR@bgeSbasedPRAEAH Th ipartUsd 54886 HiordN s hiabtedidid of said RF
spectrumcontroller is configured to nonitor usage

sheatrant by adjustog therallocationRE sgideRF spentruambettveemdpid Sirst and second
use of sai d.RF spectr by at 25 | east one. of _sai d .
RrPOFk SREPELRG AT Se LRI E o AABSH FBigy RFSetal transmission
POWBRL VRS i0FNat FARPURENLS SBRlS @flo abr g8t ndtoBdrdonfPliting wireless
said nonitored usage characteristics of said RF

tehealegias, 08 combirphen thekesfmat i on handl i ng syst em of
claim 12, wherein said nonitored usage
characteristics for said RF spectrum conprises at

| east one of identity of used and non- 22 LLOYD W SE

used RF channels within said RE spectrum by _at | east,
dhe off hg dnfermaiiom hapdimg sistapbof claiBhrbet Mhgiel seideggnitored usage

F}?ﬁmajis?lgé g(%:r’sa éir %ﬁ?g@p&ﬁw&rﬁﬁmg 1 ngg'g&t{(ﬁlrei 0%3'{1&%.185 ctihnels used

east one sal or nore wre techn ogl es
ovbinabdid REMspdutmuns &y cht Reass pec tof tsaid Prseqedcecafd network computing

non-network or interfering.si.gpals.wthip. said RF.

SHESY IeRelolesy S e S HEfpRuct babiligbaniies o configured to
§cg_h§ L QFnuid aUF hapRethi Ob&¥St & Mehst GO PaitIBh €shid Ononitored usage
adj ust use of said RF spectrumby at |east one of said
eharasteristids 96 it Resnasirkmcbimadivshies e ellegsgion of said RF spectrum

between said first and second network computing wireless technologies.

15. The information handling system of claim 9, wherein said first network
computing technology comprises a wireless local area network (WLAN) computing
technology; and wherein said second network computing technology comprises a

wireless personal area network (WPAN) computing technology.

16. The information handling system of claim 9, wherein said first network
computing technology comprises an ultra wide band (UWB) computing technology; and
wherein said second network computing technology comprises a Wireless Fidelity (WiFi)

network computing technology.
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technol ogi es based at |least in part on said nonitored

usage characteristics of said RF spectrum by LLOYD WISE

adjusting the allocation of said RF spectrum between

said first and second network conputing wreless

technol ogi es, by adjusting said RF signal transm ssion

10 power levels of at |east one of said two or nore

network conmputing wireless technologies, or a

conbi nation thereof. 14. The information handling

$V:st efndil spesimmimanagement methail deommisingr wsingiamgdornigion handling
S i tru anpri s

PR PR P e RelsSPhetu i RER ot BERELE R, specamyuse by o

& rﬁc&eCﬁdtwmkby:oﬂipuhﬂ@&blraBﬁ eichslbgled iopetatiapdinS @ORBme wireless

network conmputing wreless technologies; and wherein

WUPWP%?WV“@W%N ing systemis confi gured to

adj us | east in part

on safhgqﬁn%rq%%(?gﬁ usa §}%C"h:ﬁar %Qg&ﬁgﬁﬁs of said RF

spect detemnfiyiingdindsirbfiling bee &fl d fisafiequenoy it diedRRispectrum by the two

spectrum 20 between.s t .and econd net wor k

eoRpTrIhYC i ORIPLLEE ke BFeGb‘i‘(g%g‘e%S‘“ The i nformation

handl jyy 1&&@&{5&&%&'& findy t(y\’ﬁ%ﬁ@ﬁtrﬁe%ﬁhq)ffohé of tH@QﬁH@r‘éKt network
conput’i ng t echnol ogy Comprises a wireless local area

chpwing WilgeN)teachonivgies dior cmmnhncﬂtmgwseand wher ei n sa| d

secon twork conputin echn es .a

or o B BSLRE & SRR Hetf o S oY KT asd P corbuting wireless

kem@ég@gﬂom%@mﬂmﬁcatmg% fRifirfrdimBAdy; B9 Syst em of

claim wherein said Tirst network corrputl ng

t echnel Wlfﬁmﬁpiq ﬁ@sclmt wlevica ofi ee bty diffnt network computing
ald seco

KRR IeCthiGiey o Setn Al gy & SRR SRy RERRdEwer evel in e

st ebdpdenc{ Whérehy netvvork conputing technol ogy. 23
LLOYD WSE 17. An. RF spectrum rranagerrent nmet hod,
conpr fedP#ige uSPIRBIURIFleR otfRsEeraIse h BFfderm g they dvgmor more  network

dt&%rﬁ%l@gt@ch%fog 5SS network access point to

manage "R spectrum tse by two 5 or nore network
computing wirel ess technol ogi es operating in the sane
Wi rel ess conmmuni cation environnent; the information
handl i ng system bei ng capabl e of: determ ning and

%OI 'hgh&?anoéﬂﬁﬁi of chaifl 13! wheRAUENGAst B JdiBoRiof SRRC RFUSectrum is
unlicensed; and wherein said method further comprises monitoring usage characteristics
for said RF spectrum, and adjusting use of said RF spectrum by at least one of said two or
more network computing wireless technologies based at least in part on said monitored

usage characteristics of said RF spectrum.

19.  The method of claim 18, wherein said monitored usage characteristics for said RF

spectrum comprises at least one of identity of used RF channels within said RF
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or nore network conputing wreless technol ogi es; and
10 a) allocating a second frequency to a client devicea|oypwse
of one of the different network computing wireless
technol ogi es for communi cati on use; b) blocking a
client device of one .of the different network . :
SRSt MoAETL oBs OF Stg AT B s oMol SO RRNIE adtelssy tchnoloies
trinfitdisd JoinRe UgHagatterRiics Jof Site tdabty iong &M shide twd | @Nimore wireless
device of one of the different network conputing 15 . _
tchralegies pparpling vithisssaibREGwRtNedresenee af Bprraptosk piinterfering
%ir 13 Withid ggld eétﬁiﬁ?! of .c'i)nl%inaftibﬁ Sherkb %{gr\gl){érein said method
ﬁereby reduci ng ‘conmuni cation interferenée between
tdreprissd adjusting @seef waidkKRF cpeqpuini bgsedi at dbass $n part on said monitored
technol ogi es, 2Q 18. The method of .claim17, . wherei
usagr @a%regsn%ﬁ e?afﬂg & %Ftawmbyg&&}fv%ﬁaei allocgfign fgtré*ﬁ’é‘gﬁ? spectrum
BAeith 6418 thoSH HoreidbRerk! dHiififting GRIRRIEds SBEhnBRPidsO bljsting said RF
usage characteristics for said RF spectrum and )
sighal Stansmyission pofwes dvelsRH as feast enmotbspihtwe ensorepetwerk computing

sai d t or .npre network c uting wreless
fvggﬁﬁ%%oé%glﬁsa%aC%legg%?%g%ogart on said nonitored
25 usage characteristics of said RF spectrum 19. The
met hod of claim 18, wherein said nonitored usage
characteristics for said RF spectrum conprises at

ast [ -] . TR i -
B R g ERAI 28, Wt B oh| 1510 et Hor said R¥
speotrom compeisaeidentity cfoompudn mgrevRF ehasslst wet votlogisaid,RF spectrum
ér ans1m' ssion power characteristi gs of at | east onehofl es: and
%id 1635 BF Hordld \0ePle B0re MSPHATK | OERRILING pRiTElEss, fpchnologies; an
WhtRisS@ hitiidd SRehisey BljuRiRSRRGT safd NP'%F&Q&YWBK%Q fat least in part
interfering signals w thin said RF spectrum or a .
onsdiil memitorediusegeedfaractanigtiohelrseid R apagtrre byoailjssting the allocation of
co i S [ . : -
FOARF PERRIbUTIcE0 gl o Bt pRRL B o AE @hnologics
of said RF spectrum by adjusting the allocation of
said RF spectrum between said two or nore network
computing wirel ess technol ogi es, adjusting said RF

51 gnairyd 1 3PBBH S&f QLiROWe! WIRYShSs#d o lBambordMRtWdrk computing
said two or nore network conputing

technologies comprise ultra wide band (UWB) and Wireless Fidelity (WiFi) network

computing technologies.

22.  The method of claim 17, wherein said two or more network computing wireless
technologies comprise at least one wireless local area network (WLAN) technology and

at least one wireless personal area network (WPAN) technology.
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wi rel ess technol ogi es, or a conbination thereof. 10

20. The nmethod of claim 18, wherein said nonitored LLOYD WISE
usage characteristics for said RF spectrum conprises

identity of one or nore RF channels used within said

5L, 5 bl i) PR 7 BARhqfBESs sttig ne o

WERb Ndrombt ARKWOAd c6RpMingS fsreREd tehhdlggies FoOises BY inRipplication
spectrum based at least in part on said nonitored

cpunicpingiorsaid wirpless commieption egyiseamenhbasedzaljlepst inpgrt on one
Blhr%m%l Jhglca%{ehgp?(sogf sal%aitpghgg:loﬁpem rum between said two
nore network conmpu W't el ess technol ogies. 20
21. The net hod of clain117 wherein said two or nore
networ k conmputing technol ogies conprise ultra wde
band (UWB) and Wreless Fidelity (WFi) network
computing technol ogies. 25 22. The method of claim 17,
wherein said two or nore network conputing wrel ess
technol ogi es conprise at | east one wireless |ocal area
network (W.LAN) technology and at |east one wreless
personal area network (WPAN) technol ogy. 25 LLOYD W SE
23. The nmethod of claim 18, wherein said nethod
further conprises selecting one of said two or nore
networ k conputing wreless technol ogi es for use by an
application comunicating in said wreless
conmuni cati on environnment based at |east in part on
one or nore characteristics of said application. 26
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