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Title: METHODS AND APPARATUS FOR SELECTI NG BETWEEN
MULTI PLE CARRI ERS USI NG A SI NGLE RECEI VER CHAI N TUNED

wa s 18I7GLE CARRI ER FI ELD OF THE | NVENTI ON Thecpusmes34129
invention relates to comruni cati ons systens and, nore
particularly, to nmethods and apparatus for selecting
between nmultiple carriers in wireless conmuni cations

Title SMFETSIODSSAND APPA RNTEUS FOR SELECRING BEEWEEN MULTIPLE
CARRIERR USRNG AB%@%%E)S TVRRCHATN FIREFITIPA SINGLE

p@gﬁﬁgﬁi Ive, 1t may icial to use different
carriers in different portions of a comrunications
system e.g., because rights to different frequencies
FIEL®D OFCPTHEANVENTIONr ent geographi c | ocati ons and/ or
because 1t 1s desirable to mnimze signal
interference through the use of different carriers.
SRS %g?s?ﬁqﬁ{lén 0 Y152k ﬁf’&hnﬁﬂ Rk Rdhas S5 hd® RﬁmXulﬁrly, to
use difrerent carriers throughout a system wth eac
meth&Brand appdretiun fprasiecin glietetean diltiplr@nierf iregirelessycdmamuhications
In some Wi rel ess conmuni cati ons systens, different
systergg |i$188 éﬁ’dlﬁ[?rre%eéﬁetr(? @ndgréeddi)iafslé\g&w%r‘a%ﬁ riers. In sone
systens, the sane sector or sane cell uses different
carriers each with an associ ated frequency band, e.g.,

" BACKKERQUNI® total avail able bandwidth in a cell or

sector is partitioned into different frequency bands,
e.g., distinct frequency bands. Wreless termnals

( \BFSth an 8mPlemeiBtioh @eRpéttive, itTﬁMgibE demdficid t® ughdifferehhéarriers in

communi cati ons system and establish a connection with

differgntgioyiéens & @commaBliqatipas ysteih €i2o rPECAISe § ghts ) diffexgnt drequencies are
[ r : ' S
oune§ i SEHEIRY PO 3505} PSTLIEIy s o e g
interfefdActOBrdugh liesabernd difesrelittcadiess. Sprepd, spotinen wirdess communiations
carrier frequency, due to chang[es in |evel s of . .
systefp ey ¢ Sifteeent sRTigtrd oy Shont 2 WISty Vi cagh girtier being associated a

differglg\%é%]?ggﬂé/g%n@. ¢RidrhSREEREs RRMAGAEMionk bysT8s, Rffferent cells and/or

s or necessary for the W to transfer to a
sectondiubé diffendnt canriersein somek systeashtht same sectdraresame cell uses different

3BT AEBSALE L SOLRR TP st ndin
cell of YR a4 ptitibiedkRRVAIffEXAL REGIend BRIV & &] @StBnck Befidil bands.

recei ver inplenentations use a single receiver chain
and the wireless term nal remains on the sane carrier

ung,i |, forced t At ch 9. ? Iﬁafﬂﬁf LMol
. . I outthe, .

cgﬁ‘lﬁlﬁfsctgwlgﬁlg?m et%’]’emgglgeenog g?fit I on. 'Fﬁl S a%pr oach is

comniiMiRSibhabse@ns hitbatdblieh ¥\Eorepisn ek agivenaaksr/dll base station using a
_communj cations at boundaries and exger i ences .

particular carrier frequency and associated band, e.g., for downlink signaling. As conditions
vary, e.g., due to a change in loading conditions, e.g., more users, on the carrier frequency, due
to changes in levels of interference, or due to the WT moving, e.g., approaching a cell/sector
boundary, it may be advantageous or necessary for the WT to transfer to a different carrier and
attach to a different cell/sector/carrier frequency combination corresponding to a base station
transmitter. Typically, in known systems, many wireless terminal receiver implementations use
a single receiver chain and the wireless terminal remains on the same carrier until forced to
switch, e.g., by a disruption in communications with the base station. This approach is

undesirable since the WT experiences breaks in communications at boundaries and experiences

changes in reception quality, e.g., fading, as the WT moves throughout the system. Other
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changes in reception quality, e.g., fading, as the WI
nmoves t hroughout the system O herknown receiver
WO nbeosat at i ons use a single receiver chain, MBUS200HE84129
receiver interrupts comuni cations with the connected
base station transmtter ahd switches fromthe carrier
in use, tenporarily, to search and eval uate
knowAdc@VAtrhYBmERhEsts Rk a%ﬂfg[d 1@€diver thhi%, WBBeQRECRectiSer interrupts
undesirabl e since the W di srupts nor mal conmuni cati on
commywinationsswidly tlerpgnnerscdsase sRtiQiranspuiter, and)spyéishes fremnghe carrier in use,

temporgnlun orkgallcﬁ Il el/allﬂte aﬁergatlveﬁgtefnk Ealt ceaq'nerg oTﬁfthapgxtoa&P{s undesirable

Search T &quenc
since dﬁatWQTcﬁd'upt&mbhﬁi] coﬁmhdxﬁk&hoﬁlBﬁs@ﬁﬁﬂu@ﬁg&thamyarclenmwﬁd, expends time
nal s, e. Il ot signals, and then expends

to .
retuning e ke o4 RE Hier ge adScaF pichroweh frieﬂwgencww 1T fo wait for a
fot G13RA1S, dndl tRe d

e HISBENEILSUEELON: bk BPRBRAL 4 Bl LARHS o xpncs
time tefréJtmeenthamrrghzésarrteesemnnml recei ver design and

operation. It would be beneficial if such apparatus

and methods allowed for estimating the quality of two

alrh GERafiNeasie AnelLsiohS it idagpafdn€aNthefedik hingEd fdr@MBRIVEY methods

bands at the sane tine wthout disrupting a
and apmmmdlceth)tn@f&@e@warpl%ﬁ tqyparpl eepsiver despgnuang queswiope It would be

d t ageous

benef%}%a%uﬁg ag?ar%tlu§ errx L {:tih\ggg ggr\&?eldre}?)g ggtl@fz‘qln&n%e &L?lﬂw SR Zalternative
channdlslBlpsdfft@hNddnadr fReRjuendyl LaRdOdt thé\eanedtime @lithout dlsruptm ga

frequency/cel |l /sector base station attachnment po
commyniGHPRGSCSHPN YURTEst§shdt Werldradsaheadyprtpgrays ifsuc methods provided
for co‘l"lﬁm%&@f{hg 3% alt&hgt% éégne{ f allB@ﬁlgSﬁ% M:IQ eQQﬁhﬂm‘ﬁF&lﬂ{ctl@B of the

conveni ent poi nt owm ng for swmtching In

carrief ﬁsqmsykél%eziutr&mm:nmmmt&mahmﬁns)mm zglowm;g/ﬁirewﬁtbhiag before

condi ti ons. SUMVARY, Var i us enboglnents of th d
disrupliopa it SRPHPIEARRS GUIOSENS T e o QR0 AREHT AL ACPRYRDient point, an

allow ?ﬂﬁrtch@n@rn’ reS§AHR RIRSChbhsiiRriddAY! @gdéﬁien@m% condmons
using rmultiple carriers in the system e.g.
mhere the total avail able bandwidth is divided into
S !St&§§rent frequency bands, each band with an
ated carrier frequency. Different cells in the
system may use different carrier frequencies;

di fferent sectors of the sane cell may use di fferent
c afariogs empedjmentsiadshe inMensionaredistIdatis]ess gemapipisations systems,

e.g., si)?egag%éec%un?o%ﬂl\k a@g égﬁ?‘? %Jté%? '&E\Ag%]hh@ cal:ners in the system, e.g.,

Nncl es ent
wheréthe \totdi \gilatsie Ibhmdmaih iel divédesliihty cﬂﬁﬁdeaﬂideqmemyalbanbamch band with an
stati on connection alternatlves

assockedaiRIteapenyt Difgentgsibhin thi Sysresi sy 1, sﬁf?gfrantt Cifier frequencies;
dlfferéllltgs@@tlofs thdfd cee:‘flsm%}ﬁﬁé@di‘ﬁéreﬁtec%ﬁﬁe\f PreguaFRMP Sathe @ﬂb(r)]dlments

arrier requency se ection nethods in accordance wt
the sarﬂaesepnoes‘emtell magnsd different cartien frespiehciens ety ,-a¢ diffepent power levels,

providizi G onsl RN, 0 AP BIoBH S DG S ST RB SR G -

alternafife At¢BREhQdints for downlink traffic channel signaling.

Wireless terminal receivers accommodating carrier frequency selection methods in
accordance with the present invention in multi-cell multi-sector wireless communications
systems employing multiple carrier frequencies are described. In accordance with the invention,

a WT receiver may include a single receiver chain, e.g., with a single RF module, yet be able to
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aWr receiver may include a single receiver chain,
e.g., wth a single RF nodule, yet be able toprocess
w0 ndosnegdi on on nultiple alternative carriers PAEUSIV04034129

be alternatively selected, e.g., as the carrier

frequency and its associ at®d band to be used by the WI

for receiving downlink traffic signaling in
proce@sqafdiﬁﬁhb@an Yl il aRdtRg el carrltas dasihay bealtérhamey §etlc§ﬁted e.g., as

Al though the wireless termnal's receiver is tune
the cagrieyifrrguendysand itstasspcppigd bandtabe nieddy the Wk fqrrfa%eéwas dP‘ﬂélmk traffic
si gnaﬁg% NS JU%E@&{ M’th %%ééc?ﬁ(? Bﬂgls&goﬁ ?raﬁﬁﬁtt‘éy rﬁ[lﬁl'%h%lé{ (J'l‘és\%geless terminal's
ier’an Ive carrier Is genera

receiwek 1shohdd ©Wl sigdle bghda aymeituba tiniee ars estnmataofsme dhaae] qudliny

the present invention. This gﬁgroach of the present
correspepdiRg o feice TRty Bir cauier prf Khelfnalg cafies fygenerated without
sw1tc§i)églbgl@xte'eﬁ’ RadRENH A4ER1aHS Wigh ﬁle?r&ghﬁnbéﬁ%‘nvﬁﬁls% iofch of the
re the WI suspends nor nmal link traffic channe
presesti ignaitiop i DineSsiragy t@thWreseamhraadtewlustmretccfﬁdqm usingra single

fre uency. Ltehes t { ernatlve
rceivek BRI PeirRF PG opapeiaropal EomiRk s Be B e progessing on he
curret'ltﬂ/ &‘fec%&l@ﬁnﬁeﬁ} fRYa¢MI! s@NBhesadth fdi@itiabhdradiRe cRatdf, hénitors for
e original carrief. The approach of the present
SIgnalsnpeerﬁmm meawﬂm:s@t@ irce v inlpyalugsiondraad dhani syyiches back to the original
e P T B PSR TR SO0 9Bl rores

comnhdhfldhhﬁ’hi eesis, Oﬁn fabﬁltdlee&ltfnﬁbuﬁmaﬂﬂﬂxkirfg dfeflterratiae bareiads, can
comruni cation or a degr adatjon to an unaccept

informeipe WT ehthemmged forradtagdelf Prioreh prefia QP ENIGAL R %%Ae%ﬂdaﬂon to
an ungcéc%PtléBfe'l%l Aan SRR L WRcibh TR PR VG rlng\'nfngledl?t{lgtlg’f?&%pportune

ion connection polnts as a wire ess term nal noves
timestbletveaeg hidfifidrentHmses ytati@ngonaedionrpoganatewirskess teominel moves throughout

bal ance the system ] qading op different car r
the s\8570 AHIGb TR0 bATE Dares Bh Y ineaRLdifEreht cdrers.
different cells and/or different sectors, e.g.,

di fferent adjacent cells and/or dlfferent adj acent
sdusome embodiments, pasg%atlen freesmaitiers od diffesentioe g anrdden different sectors,

e.g., (gﬁrFrreB %?eéﬁ%iﬁ%néfo%%fn Fent u% eegnt ?ecpo%%fg)%%a{r{lggsesc? ffht Sarrier

recel
frequéci@aItilia p&odid A1y tfalnemitrmmgtal mReiphbusgg @ecwrrsgiame:rrfmqnemz:yt Robile
a controllable filter, e.qg., a controllable RF fi

node fqgewéfg.awcgqqlgnc&r%l'eg@ 1@ve§1p@r,x,dqse aémgle ch@wgg ptcgntro]]able filter,
e.g., asé({%h%lllal;lé ?('13 f?lteql irdleidey dan(a]c r&etd §%§H§d L Fﬁg&ﬂ}p& s?gnal from a

rst selecte rrier
pluralityaif differgntttrimsmirep) mdthirsa fiest Bélecsed &rgcwandahp srgemltmcludmg two

identified with the first rren sel ected hand, an
compaNEKY éﬁHS‘sﬁ‘@ﬁi\Fo%BWBh‘élﬁ?“fF%ie‘ﬁ’tﬂi e AR SEaLband and o
secon%I s fﬁlra[')t o %&gh@iﬂgntlf%%ﬂa& %CGH@hl'téMatiUE@aﬁagsypa% $&Fity indicator

fromthe first and second
values armrhtmnﬁcbﬁromohqaﬁrsemd wnohdsigisd eomporentso pomparpg,cad agletermination
. t.o whether the receiver! ntrollable filt
s magg Gy b Aess RO Bl Pl Be shybFig 1P etond band
e.g., nobile portable comunications devi ces,
i npl enented i n accordance with various enbodinents of .
irplegssterminpliye gt mohile peréablgieommupiggtiqng deviges, dnplgmepted in

accordance with various embodiments of the present invention, include: a receiver antenna, a
controllable filter coupled to said antenna, a first signal measurement device coupled to said
controllable filter, a second signal measurement device coupled to said controllable filter, and a

frequency band selection module. Each WT's receiver antenna is used for receiving a signal,
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controllable filter coupled to said antenna, a first
si gnal neasurenent device coupled to said controllable
w0 2dosee970 second signal neasurenent devi ce coOrR(I/ESR20040034129

said controllable filter, and a frequency band
sel ection nodul e. Each WI'-4- recei ver antenna i s used
for receiving a signal,A - e.g., a conposite signal,

e.g., d doRdpaditg ﬁalflmmﬂm@carm@mmpoaeﬂ aad&esecmd cmfmnaﬁnln solrie
sonme enboglnents the sigpal, e.g., nposi t.e S|9

emboflienanistae vigaalos-&r cama@saqe@tgna? it fegiVashover AFCTIPY oF @ﬁ&“d the first

and s&%ﬁc‘f ?%ng'll &B@on&&%@qg&q\%d%ﬁﬁ Eﬁ?&ﬁ fp}éﬁxgs ﬁttmqe f’[fh@ SH&%]QEMC filter,

€ contro
e.g., zinaﬁ@baﬁl@asfsl filte® ovithirt hccmtmllablaﬂ%lbﬂnbdlkih endRRimg)ai ulixer, passes signals in
includlp g}xer es SI %i% in a elect d one |
a selegiefppepf 1 By {EARCHER AN s QB Brenr: Ylagsitgting it least

some ‘6@ tﬂeefré'q%h&%s' if ghea&ther%'?l%tof sa®ir@fanti B&oht @ﬁbj@é}fély%ndﬁ The first and
he other one of said first and second frequency

seconldargmsl corponents beingvdthér thesdlested va¢ otbabiosiand §e®@drfrg=quency bands.

The fgstébﬁnéh%{;gwgﬁé@g tas?ngaEﬁrngh tilh ﬁ%:frre?genacgg)gﬁf Cwolﬂ the second
frequ@§empbicht 1 4stodikted Hvithshe §e€:61@dlﬁékmenbﬁﬁﬂwd \/Ihlsbmetehbodlments

second frequency conponent is associated wth the
whereie therrdnfre filkgr ipa passband Blsarand wdeeiprthetfyst apdseeqnd frequency

comp, \Ax;'e“antsc %Qtn?ﬁl)\lv?g kr%(f]lﬁénc Wldt'h%oglpgl%ﬁ%) Hadyikat &tGhe @&firollable filter, the

secon requency conmponents are
first andkecndistpnbl canienents havkt hwabinjeas eantoae hilé thel Iﬂlssh)amﬂ wiidith of the

e DRt e Eeoeh, L4 AR nron e s
seconﬂ%@%g%nq&ngnﬁ aff reEJ]@ecPﬂ%:'Bﬁ/lﬁlélas%rﬁalsc blot, %acdnrslérﬁfﬁewhlch are easy

s, e.g., sone mbodi nent’'s wherein the
to detkéty e fastchind sexmnd sgngkmdmrrmmpi@ heve sfrequene ewadth etimiabtg /20 the

I's whi ch t
requfigbaua g doP ko SRBRS UMl Component s have &

frequency width at nost 1/20 the frequency w dth of
passband of the controllable filter. The first signa
mae firetraignal easucamens deveeRerforms adirsisigieh mepnaemen parihe first

s1gnag$o§%ﬁ;?qene%tl télsgtertlesrlat%ng‘llrst s?%%?&\?\ﬁfw n%%cﬁx?&e\&/ﬂltléa%@ sEéJn%ltmgnal

5econ

measifeRgHl Mﬁmped’@ﬁhQ@ sqeend siphal meseeomrd: &i ¢o aécond s1gnal component to
measurenent on the second signal conponen to gene{
genergtegeseapid sgnpharaliy indigajor; Ay s(gae gmboqimenis e first’signa measurement

dev1c§ TRP AR § ﬁnefl %g%lfg?{gw%k,%% R Phte BSMVES: g@é’}ﬂc signals,

measure si and determne an err
e.g. dcﬁrtrﬂmkmfafw sigmdcintdnded faynid specidicgVT, aiowell anlrotdabfsignals, e.g.,

assi gtbtpgggltgzlg ng%(ljlg fs Oaré‘ndgor}%eg@)gc I@éﬁ?’éﬂ %ge g}?as‘egondpsl Qf'ﬂ measurement

device :pgﬂéxln% en@fgy d&'ﬁecggﬁ‘ﬁ%oﬁsmﬂe&ctle‘ﬁ]bn fackived BRAN4 signals, e.g.,
gnal neasurenent device perforns energy detection

asslgmncﬂtcsrgnmmttms@@aisoandmr beawwi signdlsinisadesbiotbegpepheddy multiple
dev1c§s ngﬁ tg q%?gynrrﬁag@ s? 89&2031' 1?’18(81.@? seﬂ Sb&nw%lf:rf o%e%gt% Pt tReeﬁPs? Prequency

band and the second frequency band as a function of the first and second quality indicator values
and generates a control signal use to control, e.g., select, the one of the first and second

frequency bands which will be passed by the controllable filter.

A base station located within a communication cell, in accordance with various

embodiments of the present invention, includes a first transmitter, for transmitting said first
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devi ces. The frequency band sel ecti on nodul e sel ects
bet ween operating in the first frequency band and the
wa@emena7r equency band as a function of the fiPrst/UsIvd4/034129

second quality indicator values and generates a

control signal use to contfol, e.g., select, the one

of the first and second frequency bands which will be
signaP@RRRAeRY, Wihieh pARaFiB) draRhns il Ihe Sirst f&qhé‘&%/ Behal MR8 base stations may

| ocat ed mnthln a cormuni cation cell, in accordance
faahtsaxetshctvamdﬁwrzém@ dndmay sncbfdetarfersqotrwm& anitgnpagoupled to the first

ouns RBL R gk GO RS0 D B

compbhet.f Il &ddiddre q&tﬂﬁl’lﬁ%clbﬁ&i béEb @tabaﬁ ﬁoﬁﬁzalyllﬁﬂﬁdé‘saiysecond transmitter
facilitate sectorized operations and may i ncl ude a
coupleq fos sacpRthy ARSMib#fteHda, The éwé drapymittsepPHmALly transmils in the second
t fe e & th
frequér{c?rﬁﬁﬁ% btu?ﬁumg]ngfr étfo% i i @?@{edsgf%ﬁaking%lﬁ%egnggfa it transmits the
second@ifntl (minp@lﬂﬁhnahesﬁexst frequeacy baslan atatrdore mothrthe iryventlon The

i ncl udes a seco nsmtter ¢ to a secon
secongd (EaRgTRitier 8‘?ﬁff‘éﬁﬂ%f% o RO ERaCteT %ﬁﬁ l Han 3spetgr §9 Wh the first
transr%ﬂrtépé&]résﬁoﬂdl G sS@mAMAnd R dMERCYis RAREed Mt seBdHd R6toRof the cell for
raction of the time the second transmtter operates,
transmitting the sedond stgmel sendnts |Tg1naﬁirstcaodpmdtsetttnmtamlopatc@tn different
gr en ccor danc inventipn. The
physicd 345 OF e bEll s £ op SEGRT LERTER by e hEBIARRL oo
of the cell than a sector to which the first

transmtter corresponds. The second transm t antenna
i dn deqosdaneel Withesogs ehediranivef the invartiorepn afl@ﬁlonal base station, e.g., a

rapnsnitti C e
el ST, gL AL BB e EARNECE, T lgor iy
overl@paaswith tHeheelleetkspoadng to dadjfastardnsmiteas Sutt mhadmlyorhhbae station
sone overlap. In accordance with sonme enbodi rrep
may ipFIBds AYMITGAT STk SO AR btsdder SURETGRE TGl prgharily into it
Iyt ﬁ&PQ{écﬂ dency band used
ovn SRRSO, £, 01O RRBRRTAency b
as theqpramdrg fpendhgf ﬂwtaﬂjatm celés trasoniters pgn dienfirst tnartsrmttqfn srpsimary band.
transmtter an additijo base statio
Such pf2P e SETASALRPE FEr GLDY (P AR And cpptna® ediang signal
compbhé@fi ik tdde\@asiganrl s primarily into its own primary
frequency band and, occasionally, e.g., periodically,
into the frequency band used as the primary band of
:iran ﬁ% gf)}hmenrsl Hl%rf rgtgagﬁgééoé ﬁaqﬁer%gsbaéas: rfa 'a{ l%tclst 1 MHz in width.
For ek@lyplb ethé GiEst iaN@ decbyd fl’ﬁ@uéﬂfy aanlis el beal. 2SIVESz frbqileﬁeﬁbﬁmﬂs as part of

si gnal conponent of a received signal
a5 N%F%@%ﬁr#é pifsiem PHBE PioF §tdlf§9¥8“ts]e%§ol}@? aﬁéﬁ%%%saht&g syjigm. In
varlol?st q%/ﬁé%deﬂ %HQ of thgas?)f MR Ghe Ec?ﬁrcflfaf)ﬁ:tfll%? df the receiver,

requency bands
has a@sssbmdlem‘thm BMHImeedthJI system using 3 or 4
different 1.25 MHz bands throughout the system In
various systens, using frequency bands of at l|east 1

M1Z vatib\® Y diRéd @ RhEcdnitdlolifble B tet ﬁiﬁy b&%@é.Yﬁf RF filter, a baseband
filter or an I/F filter. The filter may be a digital filter which receives information corresponding
to a frequency range larger than the selected frequency band and discards, e.g., does not process,

the information outside the selected frequency band.
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has a passband less than 2 MHZ in wdth. In various

enbodi nents, the controllable filter nmay be, e.g., an
wWOoR006i1097er , a baseband filter or an |/ F filterpCiiiig2004/034129

filter may be a digital filter which receives

i nformati on correspondi ng-60 a frequency range | arger

than the sel ected frequency band and di scards, e.g.,

dQgSoMOtmBHAGREE a ddAGoi A1 tilE Used férWafid d8edt/t i§ hpieeated after
frequency band.In sonme enbodi ments a controllable

an FHI, |Inenchuesees FHI rowiid ferdresiwencins quéisidaihe seleeted fand may begalculated
EFT. | ca FET. resu f [ . j

oo s GRRET ER S EAT B Py o v

modu®Smay b€ fiktd arf ndt kentkdllabRy dndGignkl3 feane bneobmdieinds arepassed by the
physical filter in an RF nodul e may be fixed anpd

. t
physieaiftliep| Inaesuethembpdimaniaiier aRFbhelopps onsvide Hl&ﬁskecf_gagand are
cisaBFRSEE, B bR DUSLERrld  bl BB ) SRR, i

such ethbahmemd theemgdyle discardotiggnfoahatsongamall or poraes eatsidetherseledted band is a
[or. anot her controll abl e ule. .l n such . .

contr AN e R0 JERPPG TG A SelfelpRACTER) sigfal arious
emboliPfEts SUhs {ientifars Alrtatetd RaHuniSatRnGRGhS®! dfabde®ver operation used

filter, and operates in resgonse_to the band sel ection
to seleespetvesen siwdtiple freqagricy bendsnibbelraeeivesmay be.teeg.i hiespitvebithin a

re directed to ¢co ni cati t hods of receiver

porta@ﬁél?og)flfgﬂreges%gﬂ@bn &PBE5é 15\,:%6%;? Vll}m% tiple frequency

bands. The receiver may be, e.g., a receiver within a

portable nobile wireless terninal communications _ .
devi eemplery encshqsh i ecrislanesaith tedBaiiqR SeBPTFtSe¢ahdng a signal,
r : .
. AL QeBATREI AR L FRELIAS0RpSLANELs S s comoonen,
first aad decond 8ip@ALC Bhgmahts bompovithin thetfivet fidquerc yarald seeonithg a passband
. signal conmponents being within the first frequenc

Fler s s 0T GG AU SPEBP T cheriogmisis sh Bl pigasurement on
the fiRPE %x?aﬁ Q:Bﬂlgm?éng Bbefe AP Q BRA S ZnalRpafiQr iAlR oA vAILE Herforming a second

si ghal neasurenent on the first signal conponent to
signabympasuaingend of thesseceridgnigrial goraportent forggnerateoy segaindiguality indicator

perform.n second si gnal urement on the seco o
values§r&§§[ecEBg_B%W§m owaatgg%g?%&i .ﬁr%gﬁg%%g%{)a‘@;z}sm%}ateg w1tﬂctihe first signal
compbiéht GAd Ble s¥edndEreqaBsk ySh@ GtdobltdastiieB seqdatdnabcdiponent as a

the first frequency band associated with the first

function gh ghe firengndrreeandatiglinhadisatepridues: dgyarmeys amahngiments, the first
| ate | t [ I
e FEIEE] A bR PRI AT £ AR Dha 8554 equncy anc
may beadistafet ndmovatapping 1€260HE freqichcy blvedsfwilah afS M@izeaymunications
band is outside the second frequency band, e.g., the
system; r st and second frequency bands may be distinct
non-overl appi ng 1. 25M+Hz frequency bands within a 5 MHz
comuni cations system In accordance with at | east one
eXe apdoadancerstithad leaft drieexemplant inethpd af fhierisvention, a first transmitter,

e.g8., g ﬁr%tn gargiets%a%{)r’l transmitter, which primarily transmits in the first frequency band is
operated to transmit the first signal component. The first signal component may be, e.g., a
downlink traffic signal, an assignment signal, a pilot signal, and/or a beacon signal. The method
further comprises operating a second transmitter, e.g., a different base station transmitter, which
primarily transmits in the second frequency band to transmit, e.g., periodically, the second signal
component in the first frequency band. The second signal component may be, e.g., a broadcast

signal such as, e.g., an assignment signal, pilot signal, a beacon signal, etc.
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e.g., a first base station transmtter, which

primarily transmts in the first frequency band is
wopwsated to transmt the first signal conponertT/UTi0e4/034129

first signal conponent may be, e.g., a downlink

traffic signal, an assignmént signal, a pilot signal,

and/ or a beacon signal. The nethod further conprises

operating a second transmtter, e.g., a different base

station transm tter, which rlnarlly transmts in the

s dB epe cRbgdiEmais, H@rfﬂ“t%?“ﬁ%% g thegeepnd tramsmiter agg lpgated in

dlfferreﬁesgél%gsh&qhéézgﬁ@cellc Qrﬂpfﬂ@ ¢l sl af gb‘?n@n@@ttls Elraﬁsq{ﬁ?t@& }ﬂsmg a first
e second si
antenha omdesaemdmg gnafirss snctorabe sameg:ell whllasher sgmnelrsu gr&ﬂ grmaponent is
| ot signal, a beacon si |, etc.In sone

wans Biisors esiecondoterin SomRPENGRE {6 &FEHRUSTHE  dhsotge cell. In some
embok{ AR st errenh@@r%e qeddﬂd%aﬁireﬁeﬂaresr@@at&nﬁ dofferbhteells and the

same cell, and first signal conponent is
first sigrahsormpanedt uaclrangnateﬂ upisg aefmteammn@ opresppading kga fitst gell while the
secor s et DB b 618 OSBRI  seconac.

corresponding to a second sector of the same cell. In

sonme enbodi nents, the first transmtter and second

t lafent enbpdigicaty, Beataal. irg-dhe enRatite signplsrom qwe fansmitters, is
t f

receiledt er DAL o RARAR e, 5 IRBERAS 1 Uihhof ot ety
differshtgpuanhts coigpenent is transnitted using a second antenna

corresponding to a second cell. In sone enbodi nents,

the signal, e.g., the conposite signal fromtwo

t r’l@fgsfﬁkttJn@rsécon'd%lgnﬁpﬁirﬂﬁﬁleﬂt‘é @Fe, h RPhd &Hb&flmEht@Erlan%Wln frequency

the first and second signal conponents are received at
widthdionfpareshto thowidtls of tlnetprassbandmeerf iFos cxaamrde,se somg emibgdiaents, the first

nents are, | i ment

and SEeRH AL BT RORONR B e e Wt H a7t g P gy width of
mep£$$&@ﬁﬂwF0r exanpl e, in sone enbodi nents, the first

and second frequency conponents have a frequency wi dt h

at nost 1/20 the frequency wi dth of the passband

f||t e t t

f R aﬁrgiﬁ gm%B Stsaggqg' g gé on?t}%ﬂglér{cﬁ/ baﬂ@?zﬁ% Gf @gatl MHz in width,
and thpasssand fifluef nay hawya pavieand ¢ sisdhaMHAasvidthan 2 Mz in

width. In addition to the receiver, e.qg., the W

recei ver, being operated to receive pass, neasure the

f| Q

15 SHOREH FBE 903 1 QPP IDERR 18 HELRA (PREUSE s

measm&bbﬂfmﬁmﬁcksecbmﬂ $i el comppmanmdcseletrbdtw:mgﬁnshmd second frequency

ssband filter t ass t second. band i ste do
bandf, BeSpeah ek e Reb BEB bt TR DN CEParpRy ier o
pass tlﬁ'@\ééd@)gd Hhd ﬁl@@gd bthe firi®as® GABH tHe's8EBHAITRYu E’ﬁd}%anﬁh@selected.
hod can further conprise operating the passband

Havirg $W1€qh€d mtp gtweccmdrfde%sn@pyfmdt the stegfrasl can detry sempsse operating the

passbar% gltert}o pass 1rd oc'iJ fotulgthfsgge ART %}f)onents, said third and fourth frequency

components being within the second frequency band, performing a third signal measurement on
the third signal component to generate a third signal quality indicator, performing a fourth signal
measurement on said fourth signal component to generate a fourth quality indicator, and
selecting between operating in the first frequency band and the second frequency band as a

function of said quality indicator values. Then, if the first frequency band is selected, the
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conponents being wthin the second frequency band,
performng a third signal neasurenent on the third
we@sab7epnponent to generate a third signal geel/UE3004/034129

i ndicator, performng a fourth signal neasurenent on

said fourth signal conponeBt to generate a fourth

gquality indicator, and selecting between operating in
passbhffiftér'ah bk CeAHENRAo Pakkdhafitht frogueses bavdl insreaiendy skvand frequency

as a function of said quality indicator values. Then,
bandjf the first frequency band is sel ected, thepassband

filter can be controlled to pass the first frequency

band i nstead of the second frequency band. In sone

erthedinerembsdintens, gieaEps of receiwmignhafjrst hred $dcosd signal components, and
measgrggggfglgt %}I ngclpndgga%g E&g{'@r@enﬁg%a% g?%{gtlétgg élfadl{iraltr:tti%gﬁ%eand the selecting
of thel deBER fr@Mend Y CanAGhACEdc0La R t(RRcSREQRE f MARYRN GYIUB@REedS the first

may occur after the second quality indi'cator val ue
qualitgXudieater vahee for apredgteamintey intaiak atgora predaiernfingd ¢uration or a fixed

redetermined interval . e q., a predeterm ned duration
e SESp B onirman S of Pyl reReBhaiihie? PRt o Rygfle o
short te@midreMasibntSoNah £inRkGn diti o MilSerich terR AR BE @sddfod tHehelektion between

termor transient change in conditions. Qher criteria,

frequenny bgadsieh as.¢x 2. predejermined Hreshealdwabias f Farxample, Bigrfglecting can
. u . - v,
mclud ikt of auaRuRRl BB 2 S0 Fer iE Bpg P batue when the
first dnt 8epomd ¢ualgradicaoy edpshdimngctal thh erddewemined ginabhold for a

gual ity val ue when the first and second qual.it ..
preseldfigricnpil vHNises hEORh sigada omRRNSHUAdCaI FhtRfactory conditions, the

lowerts’%ﬁ ' 9.|gq 160&r n[ﬁ)v\f?:?,%sdﬁh arlyard skiated ‘ﬁ%jsing-ﬁ@l% hé’i‘lﬁf@vep 844U to be used

s-conponents I ndicate satisfactory conditions,
by anbther mobide. Thradeldcying eamalso inoinde sglesting, th mquamay comesponding to the

., selected freeing the hi.ghe ower band to be. used b
higheZ Rgp IS, WIS A B Tt e ARk g valtes T below a
predeRinR@ tirBehold) endré 3 eRRENg BRDeREMMARE wWhen lsinbNGuallitygR @k issue. The

signal quality val ue when one of the first and second

selectingyralalsguaslbde selesting she sscons fogquangyt kandrvhieneaid first signal quality
threshol d her .se| i:ng .t he. I .
valuegBRREA%fes B L g BBl L R GRAMBn B, Bl e anc 2
differefisel i dee B8t £l debend qualipecmnd chag@s eiga yndienthgwhanhsairdless
first signal quality val ue decreases qver tinme and
termigg]jighepdngiawardghatraimittet of thasagend signal semponsns angd pyray form the

transiailt r@fﬁ%fffrﬁrs%ﬁf;?dgﬁp&ngﬁt.“ rst and second quality

val ues chang I'ndicating that the wirel ess
termnal is heading toward the transmtter of the

second si gnal conponent . and away. formthe transmtter

oflh g PSRN SBHIGHURA 1 NS YR Rk Vi (QoS) to
be pré8eBdla8fiks, Bk R1@Ang &n@tié#&%{g&@ iR feshBRseqy Mfbir¥atRh indicating a

service (QS) to be provided to a user, the selecting

changetinthe QoS thiapriomigled to the 9pern Jdistahange wayrhe iraplemented as a change in a
i ndi cati ng,a cha .in t to be provided to the
threstldy a3 4 B B0 S0ET o hddife GRBE, BEBROYBARE 10 [ h€,

In some embodiments, the selecting step is a function of communication system loading,
and the method further comprises receiving information indicative of communication system
loading, and modifying the selecting function in response to an indication in a change in
communication system loading. For example, in the case where a wireless terminal detects

heavy use of a first frequency band, the selection may alter a weight used in the selection
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threshol d val ue used by the selection nodule to sel ect
a frequency band. In sone enbodi nents, the selecting
we@p/10%or functi on of comruni cati on system | oBCi/I§2004/034129
and the nmethod further conprises receiving information
i ndi cative of communicati off- system | oadi ng, and
nodi fyi ng the selecting function in response to an
determithitiontd Bated sofifktPEfeleAcCRMTREHeCEHd fRdtusi Sl I8did. The received
| oadi ng. For exanple, in the case where a wrel ess
loadipg prEtion &t canpBuRisaod fragen byse statipn tq 2 floviepuesoy Waifgceiving the
y alter a weight used in the
mgna¥} ﬁ%gﬁ%eg&Pﬁ?natlon to create a stronger preference
for the second frequency band. The received |oading
information i S communi.c d from a base statl t )
ddvi V@gouseer@bodugerw— e} ggﬁz\ﬁ tﬁglaph%cagpgrﬁ Anayshe f gadgnggge a selection
decisrindt P%nﬂeﬁ MBLI AMT ST RANFEE | MtiatBd el % Peforlal Bl e
carriers may be eval uated before a selection decision
contrbﬁameﬁft@mmdrsaﬂidr exapipege an pxereplaiyey secios/celhsysitean §aVHz using three

resetti of the controllable filter .
125 et b s R 81l ookl i 16 el g Racon signals,
down¥ng @ Ssi pds, pAbNGgr AN, ﬁ%lg'hn%'iwgnﬂ@reﬁd eﬁoﬁ@lﬁ@&xrrdnﬁ? connected
first signal conponents ma ude signals, e.
base gatrbiector gansaittetioing pied ft)rr @ﬁwnlmkéraé%wgnalmg t@tthe WT, while the
S| t

second %#\% %ég&g? at[?rg%]tg @g‘égfegg ?«%cr%rg’ﬁg sfg?%n ebg éﬁ{l‘fel;eﬁ{ﬂ)éﬁ/con signals,
from fadfacdﬁ%dtd)r@kelﬂsr wdrfsiritteds geigned gthieocdriier ffdquendied &s thbie primary

second si gnal conponent may al ternate hetween received
carriegj gyiisr & set@fgecel\@#ﬁﬁmmgnaéé EQ AU AICDAsT HBIMHYCHE Sigpsmitter
attaclfrﬁ %f)ﬁ{tscﬁleklﬁugtéﬁgﬁﬂ Eét%%ec%ﬁéggﬂﬁ%rﬂfl ?(Sr viafles '1se6bta1 ed, then a

requencl es as elr primary carrier ter a set

compraa'scm 8 @drfemmﬂndltls thgrfaktsquahgrmdik dter vate, wed basesion aegamhn g
h sect or P az ter tta hment points is eval uated and
changing the sglected bapy Bdﬁ ‘i ndi cator val ues is obtained,

then a conparison is perforned with the first quality

|nd|cator val ue, and a deci sion regardi ng changi ng the

N OF 'BHE BYGERESBRI EF DESCRI PTI ON OF THE

FIGURES Flgure 1 is a drawing of an exenplary wreless
connunlcatlons system supporting multiple carriers

Elﬁﬁﬂﬂt adrdwing ot o ehangRaryiviifeldsh eommtmman@m @@l@mpﬁ@‘tmg
ods of the present invention.

multla}%ﬁm@s BRplameRiRe HpAcaPiHapEswity tl@tmm IP%P%H%% g&thqﬁis of the present
iver@ofior dance with the present invention and using

met hods of the present invention. Figure 3 is a

drawi ng of an exenpl ary MAreIess term nal inplenented

[ nda ce Wt the res i nvention and, us

hg%ig%g 18 ew@n%p angpe pﬂg@ §eosﬁat10n 1mp?emented in aCC(%dance with the

present invention and using methods of the present invention.

Figure 3 is a drawing of an exemplary wireless terminal implemented in accordance with

the present invention and using methods of the present invention.

Figure 4 is a drawing of an exemplary embodiment of a receiver that can process two
components of a received signal from the same selected carrier band at the same time, each

component conveying different information, e.g., information corresponding to one of two
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Figure 4 is a drawing of an exenplary enbodi nent of a
recei ver that can process two conponents of a received
wer@sab7dr om t he sane sel ected carrier band atpe¢hesmases4129

time, each conponent conveying different informtion,

e.g., information correspelfding to one of twodifferent

carrier bands, the receiver inplenented in accordance
dlffeﬁ%ttdhrﬁd?%aﬁdseﬁ%%cdnfét@xﬁbleﬂﬂm&ﬁdn d&dofdhnoB WikadBe pesdrit énvention and

present invention. Figure 5is a drawing illustrating
usinganethessaf yheoprgeens iyenéi- si gnal i ng associated with an

exenplary wireless term nal enbodinent utilizing an

exenpl ary enbodi nent of the single receiver chain

r Gﬁgird érls G)fdraﬁhggl rlmsﬁratiiﬂg exeopialphase switioh signelingassotiated with an

gure h illustratin n ex | ar .
exemp B HTF ES FERAHSTHOAEH! Wibierganfye plpnsrbrdmentRfghe single
rccel\%f%flﬁmré&wey et BiguRY BXREPUAE WhH Bk §Sentigh.m nal

'1zing an exenplary single receiver chain receiver
of Figure 4 in accordance with the present invention.

Figure 7 i ort on of an.
wingsds o dafsh TP EnE e PEmbloR e PhmRCEISTnahd of operating a

commGHEIdAN SR tem Indlidify dnekefipl R witehss &ymiraMubinghgigh exendlary single

exenplary wireless termnal I1n notion and is used for
receiyay e secepver pliFigHer4 vasrerdanasyyithbeprssenftinyntionj gure 8

is a drawi ng of another exenplary enbodi nent of a

recei ver inplenented in accordance with the present

| rRigutt 792 didveng ef£poreion whyn benysag wirclésseomintali@sisns systems

term nal shown in Figure 7. Figure 9 is a draw

impleaaish p A6TRGATSR AHIN aF YTVERaD. SiePiSR 1Beldiae wpEArBR wireless
termlﬁélgﬁ] Hdtidd ahH‘PJ @a s ad%?aﬁemf fﬁRﬁér%%EFéﬂqh thelifivéhiidRCt OF
transmtter, cons being transmtted into
mul tiple bands |n accordance Wi th the present

i nventian; .the signal.i be transmtted fro
etLBF 505 (S pERTRE LN s P o & Ty khifmented in
accortd$ncR v IR Peesbhtlivdnkish, tRredBiveX@aP b ided iR @RI WREleSd tefdinal shown
at the receiver of the exenplary wireless term na
inFigiiown in Figure 7. Figure 11 is a drawing illustrating
exenplary wreless termnal receiver processing of the
exenpl ary received signal of Figure 10, and exenpl ary
bamgurs el 1§§Uteﬁﬁ1n ¢ NhRgadigaRaplaty bisetsheioprseaentransmitter signaling

i nventi on. gure 12 is a drawng illustrating
incluging W@P?C%’é@éo%‘%l%ﬁ foginses e aRSTRiFEh s hqa%?nsaequrﬁ@ltted into

multlkfccﬂaHﬁg 1Iﬁgacp(ﬁﬂ§rg:@§%eac o??egglﬁqh%tlt)lq the §1$ﬁ£lgfg may be transmitted from

ransmtter, eing transm
the exemipdany|biasepdtatidmasbewn m Bigowrdance with the present
i nvention, the signaling may be transmtted fromthe
exenpl ary base stations shown in Figure 7 after the

WIF; 81898 i{ LOAWIRE 11188 afR ACKBMpRArReived signal at the receiver of the

exemplary wireless terminal shown in Figure 7.

Figure 11 is a drawing illustrating exemplary wireless terminal receiver processing of the
exemplary received signal of Figure 10, and exemplary band selection in accordance with the

present invention.

Figure 12 is a drawing illustrating exemplary base station sector transmitter signaling

including beacons corresponding to a sector transmitter, the beacons being transmitted into
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band and changed the attachnent point. Figure 13 is an
illustration of an exenplary beacon signal with a

wo povsngp7of f set with respect to an adj acent sSecPOI/US28€034129
for the purposes of further explaining features of the

i nvention. DETAI LED DESCRIRTI ON OF THE | NVENTI ON

Figure 1 shows an exenplary w rel ess conmuni cations
multif¥ SaRds iA ABcor84HRE Withl tAE pfaddtibleAtiRIthd §FSalMgtnSPbe@shsmitted from

spectrum si gnaling, inplenmented in accordance with the
the exsmpdashibaserpiation show igyetTeatiel 0G wisdessdpprinalthys selpgied a new

net hods_ pf t e invention. Figure 1 includes a
band B’?c{f?la?flg?c{;thgfangcgnqneﬁ] §{)}1§}t'rml ti-sector cells, cell 1 102,

cell 2 104, cell 3 106. Each cell (102, 104, 106)

represents a Wirel ess coverage area for a base statjon .

( Begure A ey amidigstraign of ap exqyaplarybeagon signgh #dth;a amipg gffset with
respeb 1§ af AEER bt B DL oGSt STuitrekRplg it ehlles of he
invensiect or A 114, sector B 116, and sector C 118. Cell 2

104 includes sector A 120, sector B 122, and sector C

124. Cell 3 106 includes sector A 126, sector B 128,
DETANEDISESCRIPTRON OF THR ENVENPNENt s, di fferent
—_ nunb

BrS Ol Sectors per ce are possible, e.g., 1

sector per cell, 2 sectors per cell, or nore than 3
sect or er cell. ILn additiaon, diff . .
;Rapdhd BV B eiemniaRrs Pooafinse BoRbpERL LY. Whoring multpte

carriek 4 spadad shdMtBim si@ndling, ethented ek cdiibisde, witlsherpessent invention.
throu%hout the system and communi cate with Eeer nodes,
The sgstgmn 108 uses-apprEatus\ang mgtheds ©F the pregeat inyeriigg. Figyre bincluges a

pluralit%éf\%?gx{]&ﬁpépaﬂﬁscicm%elﬁslg%é’l 1%?@@%&9&% ?@0(}. %a@li?‘ﬁéﬂ (102, 104,

ess 11 nks ( , respective
106) eptdserits 4 Odredms toverdelatd ford bafelstBionIB8), (BSE 108upS2d1Q,dBS 3 112),

BS 1 108 via wjreless |inks (137, .139), spectively.
respegtivebe 17 the exgmPLEY eHPOEMER fa%@ﬁ(lﬁ?ﬁofaﬂéﬁe Rt i st
(AB9. Ba} 1H98nMbdesWhéist 8334 debtod B(iblandldkdlor C 118, Cell 2 104 includes

respectively. In cell 2 104 sector A 120, Ws (144

sectod AdR0aseetor BulR2ednd secBS 1241 (Cali 196 ingludesssectanids 126, asstor B 128,

w400 TESROGE S bl E S e P W pasie. o
1 seclot A& celiDd yectdre pES I, YEinyre thih 8 eddtord pdiO1ls 46 badition, Ii2fferent cells
WIs (152, 154) are coupled to BS 2 110 via wrel ess

may inflyle diffesait numbyrs of segierst i vel y. BSs nmay be coupl ed
together via a network, thus providing connectivity
for WI's within a given cell to peers |ocated outside
t hWirgleysermiahls (WTs),sy& ! @obildtydeBOING ), 08y rhd ¥ thidiZhoetrtBe system
coupl ed to network node 168_vi a net kK |ink 170,
and cgm;lf)unj_c;l]gp) v’vitlia ggegé]@fl(psv &2y _othqéMV%I $ w?q?%i\gglgss l%nlkr; tc? Bgs. Incell 1 102

sector A 114, WTs (132, 134) are coupled to BS 1 108 via wireless links (133, 135),
respectively. In cell 1 102 sector B 116, WTs (136, 138) are coupled to BS 1 108 via wireless
links (137, 139), respectively. In cell 1 102 sector C 118, WTs (140, 142) are coupled to BS 1
108 via wireless links (141, 143), respectively. In cell 2 104 sector A 120, WTs (144, 146) are
coupled to BS 2 110 via wireless links (145, 147), respectively. In cell 2 104 sector B 122, WTs
(148, 150) are coupled to BS 2 110 via wireless links (149, 151), respectively. In cell 2 104
sector C 124, WTs (152, 154) are coupled to BS 2 110 via wireless links (153, 155),

respectively.
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168, e.g., arouter, is coupled to other network

nodes, e.g., other base stations, routers, hone agent
wWozmes097MAA server nodes, etc., and the | nter ntT/US®04/034129

network link 176. Networks |inks 170, 172, 174, 176

may be, e.g., fiber optic-12rnks. BSs 108, 110, 112

i ncl ude sectorized transmtters, each sector

t rEIsAdy Eeecfouflﬁ:'dri Ahey RRLd ﬁétWoﬂ@ s Wl&ﬂg rcblﬁ?riectmty for WTs within
frequenc fof ordr narg signalin ., downl i nk
e

a givanrcellitp peess dpeated oyisidsdhesiven celp |Styﬁtémv17ﬁ@s)338 (98, 110, 112) are
couplf:§ g g,l zr}q\éfg lgg é/lﬂi K é\ggr?(rl nkgglrm;-??e%iﬁlzﬁ} %spect e}y Network node

168, cog dh Etaiteyr Bicgopled ttgotabﬁrmm@ﬂk\mms lareo, aﬂlceat%sesmgnﬁissroawcdj home
assignment signals, pilot signals,_ and]

agentpeleso A g%?rsnodﬁ i1 resinissepaa Nt ORkcil 1 B, Nefvorks links
170, PAC 95 £aRE MY el egh%bw Uik, each base station

seé¢tor transmtt n1ts addi ti onal downl i nk

S|gnals such as, e.g., pilot signals and/or beacon

e SR RSBl BB Ko TSR ISy
spemﬁé Qé'é?énbﬂ‘ gamgpﬁgq&?lég_fdr%lfdlﬁ%ﬁ nalifd 9%' , dewhRhiofrifficisfhals directed

he W's, e. e used to
to Spm)fai Wai(®, alrmccrdam@eNmtm hn‘@atlmil eThff ses by dlanymitier's agsigped carrier

frequE&Cé/ Ugg& g(“‘ 054) {lél’glf? r%lﬁfl %llsgggnevfﬁst g]‘\ﬂﬁ.&)&st s?%na?s {){%ﬁ fg,f g, a551gnment

31gnalsn? ﬂdt@%nﬁECﬁidl(ﬂﬂﬁ:aNMntslilgr{aibeﬁ@ﬁﬂab BISi tbyW TS Ipaadi€ss, in accordance
ormation from BSs 108, 110, 112 sector transmtte
with {he dRNean oy SR bRsRaRHEM SefPTATaNEINi{iEE froRsmpits-addigional downlink signals

such I&:%%‘%J%ﬂc L gnéfsaMcrtdc%oEg%r]a;ﬁﬁ\ﬁHﬁﬁ Q?e% il fgéd%@ﬁﬁé& bands assigned to

ons Ic cha
adjac&itgBMstaigy, trzaisdnttdﬂafor mﬁyr drdinas ﬁgﬁeéldgbs'udhhmmmnk Biggals provide

2 illustrates an bas i on
inforgpRR ARG Iy &R T EdUR BN HY Be ebloAsHEAe A i paieh carrer
frequérﬂ: yals CAEAaRa SvidH Jb&e@ﬁor@‘irﬁgﬁ%@é stafi¥ERctRRell 18seBR ahSttachment

an access node because it serves as a WI's
pomtp a‘nhntW”ﬁs‘ ergetWrIBZamtladh reatversnd tpthe wipkbslity e piFessd sosmation from

base st at.i n 200 of Fi re 2 m )
Bss 18, Lt 4 PE e rand iR P Bl R 8o o TR frequencies
bandSthad iBe 444, forléramag?l&)rﬂﬁuﬁlbﬁlo‘iﬂ 5.2 vk trdffig UR@ndl signaling,
The base station 20 cl udes a processor 202, e.g.,

and tigpmayderselgetied &y toWT. ncl udi ng a decoder 206, a
sectorized transmtter 208, a menory 210, and an 1/0O
interface 212 coupl ed together via a bus 214 over

Wi gilire 2hBustatds @d exehplaenbse sation DOG alrbaagy @édreedands an access
informati on. The receiver 204 i s coup I% g,a
node g plemRIncsin Arsatlnee 281 R Bresel inveaEPY e85 B at callef gpaccess node

becad% Et%leﬁr%? al SW Qﬁ%ﬁt Rl SkEattRE ML arkd B%d%id%ﬁg{k WIT 4cR&ss to the

ectors covered he base station 2
netwclirkc dhe basestaimd@e rof Pihirel2 oy s areoridetaded pipreskniigmaf any of the

and extra nf or mat i on_encod t he W's, 300
base Jioss 176 (103 ALAPLF iemnDEaE Fihfe Earee b s 200 gtudes o
procels§t 208! ees% aCPU“E adckivér 204 fERAME o deBbdor 206 SLELRIizdd transmitter 208, a
transmt 8, a sector
memory 210, and an I/O mterface 212 coupled together via a bus 214 over which the various
elements can interchange data and information. The receiver 204 is coupled to a sectorized
antenna 216 and can receive signals from wireless terminals 300 (see Figure 3) in each of the

sectors covered by the base station 200. The receiver's decoder 206 decodes received uplink

signals and extracts the information encoded by the WTs 300 prior to transmission. The
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N transm tter 220. Each sector transmtter (218, 220)

i ncl udes an encoder (222, 224), for encodi ng downli nk
waladoanoatoor mati on, and i s coupled to an ant enneCT/BRBN4/034129

228), respectively. Each antenna 226, 228 corresponds

to a different sector and-l3s normally oriented to

transmt into the sector to which the antenna

sectoG R EHPRRES 208 tholRks BPlUrARR0E CangiitteRNASectot A, trahdMittaRL 18, a sector
be separate or may correspond to different el enents of

N tragsmyfterg}29. Haght secton ravymitien @hHa22Mhinchdeaan enqoder @32, 224), for

nt enna. r.djf.f. t )
oL A BB £ ARNesS8 A 008, 255! Abpecively.
Each hiitese1doy 2@ ostrdsporils ol @iffdrent sestdi aralriy neingaib/ oriegted to transmit into
e.g., downlink traffic signaling, Each sector
the sectos i whichdhe gigga congsPonds RughABY Be (Calea ALHINRS Frf, 228 may be
separggwp Hap l@oﬁé%%ﬁh fo di?ﬁeﬂmt clRRRh@E RineR! HOR-Sctdd @h@nADGhich has
control signals, pilot signals, anglor beacon signal s
differem antesnawlenessifgndifferat sdcears.f Eaxdpsectoy trivesm tterfdd 8, 220) has an
. sector transmtter (218, 220).. in accardance,w th. the.
assig R aRtSr GFAUGIeY ot e P q PG Bt £ o D i
signafng BacPsdcr tidnSAtes (2130220) i9€ARBR of t@RghStind ddvflik&ignals, e.g.,
carrier frequency bands, e.g., the carrier frequency
assigiynerd sigaslsi dpteand eonirg] sieeas, plet signals @ndlpsbgasen sigaplp in its own
. ordinary si Ling. -The 1.0 JPaN
e QR TIRE, BFRGCRR L ARIS 0l Th 882 N e

inven€iofl. als®t{rAfsmiBGidibnaldieelink 8ignals s¢.g Apdotegnaly sid/dr bR on signals
) agent nodes, and the Internet. The nmenory 210 i ncl udes
into othsycpmies frogepngy Bandlst &8+ HIegRrRsT figAUNEY bandsassigprdiogdyjacent

cells/lgeggorgfﬁ? ‘fﬂrgire&ggl%}g %Elﬁiné?’Q’hQBgse%ﬁﬁntﬁWirg@f&{e 2t1ﬁ é:ouples the base

ormati on e nmenory 210 to contro
station 260 &t other wftwotkendolas e.gstabéranced® fodesclouttirs gh A4 lsenyertsi Imgme agent

node%%&é@e&&t\;g{%f féeg%p%gygﬁq(?iraf:lflﬁ% lépeﬂlgésggﬁtlﬂgg F}gtaﬂhtfofrr?lgt?gnt 232. The
proceSQIIUN E£Rute? Routfiled 290 hituse@ e AGAHIBrn¥AHAAI3LAA tHe'memory 210 to
accordance with the invention. The scheduling of a

contrplahe pparatéon efshe base stption 30 including aehedwlimpusersoen different carrier
articul ar..carrier frequency, e.inr on X
reauBRisoE g EEP Gl 5 R Sheo B, B LB aRREn it fon.
si gnaIiﬁ‘% ah8Bestbh @ipnalliEindRt GdandefvatHE iRndSR The $JREdUTRIFWTY particular
210 includes data 234, e.g., user data to be |
user, g.ganParticutag Wb 38R RatiQBe piniRdreIcysHay B¢ i feapanse to a

300 Lo . . Lo Lo
wec BBy WA AR R GALE T
transm ssion power |evels associated with each carrier

frequency within the sector, Luralit f..carrier
f B 6L ylfmaéwa&é?éw BRI 1Bicifiss sl Dadat gier ata to be
transﬂlnﬂ%ﬁ ¢4 recgggtgf}enég WirQESRERRa1£ 460, sBiter BYSHhialbh 236 gﬁﬂlding carrier

ormat i on . rrier frequency information (238, _
frequenbys dssociasetbwith nidrseetor ard died iransmyssidrepdwadenalcyssofiated with each

.the carrier. a&% tﬂe aszoci.tat Zg b.an&wi dt h. in‘ghe l?%%‘iga%er 1info
carricy FEGYGRGY PRI SERICY ALY 0L CPRFLIRAEGH infamt
238, carrier N info 240), beacon information 242, and system loading information 243. Carrier
frequency information (238, 240) includes information defining the frequency of the carrier and
the associated bandwidth. The beacon information 242 includes tone information, e.g.,
information associating beacon signals in each sector with specific frequencies and carriers, and
sequence timing associated to transmit the beacon signals. The system loading information 243

includes composite loading information on each of various carrier bands supported by the base
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i nformati on associ ati ng beacon signals in each sector
with specific frequencies and carriers, and sequence
WO povsngp7associ ated to transnmit the beacon si gnedBUSINL034129
system | oadi ng informati on 243 i ncl udes conposite
| oadi ng i nformati on on eaehl-of various carrier bands
supported by the basestation 200. System | oadi ng
staticn 200! 'S?itbrﬂrlo:?d‘h?% P8 oh DAN 1A bk @En e filogh R $Ase station 200 to
station 200 to the WI's 300 which may use the o
the W Hl0rwhirlo may juse theriafoaniyian, irespme embpdimentgdaithg dagision process of
[ Qces f. the | ect.i,0 oﬁ,ﬁqr i: band to set within
the S‘thfﬁcgl §F%€8{ Q/aé]fligf%gwlgla{ﬁé S nf oFer;% i'on 232 in nenor y
210 also includes a plurality of WI data/information
244 sets, a set for each WL : W 1 data/info_ 246, W' N
d akhe/dagy pformationg32 ingaempiyd 9 absegnelndes mluralivee! Wit a
; i et .
data/{gforHbiE2h] S u3etbr et BWTEIT MM RSOV EN BBlakll6 248. WT 1
data/infie24teint indes usentate in Mlitelfrors/tec WT énd teyminat HY esboaiating the WT to the

base gtgtré{.’ri f({OCfage %ﬁﬁ%ﬁ%t@f&ﬁ%ﬁﬁ% Ise%go‘ggr? ?Vglféhmig%rr%ntﬁ)p lo%ated and carrier
frequeh@NAfdrMatioBRIEci S WaN fPHPebieR cddHer FRGhHS used for ordinary
~ cormuni cations routines 250, and base station contro
signatipgit i nes 252. The conmuni cati ons routines 250

i mpl enent the vari ous comuni cations protocols used by

t he base station 200. The base station contro

r BYsk RS oR BxitinBC 2300 ciRdS ehamuhttisrdulitene? 340 amd base station control
signaling routines 256. The base station contro

routiges #5¢ n &9 TRMEBiFRIYNS TBELES IPRIMBISMEPEING Y RBS GBI IFR§ionS
protogl;ig Hgﬁi%flﬁj t?ﬁg g)%%%éatiotnrﬁa.s Fnk BFsreSSta(t%ill %om%glqgutir?e% Qggﬁdll{l}%éa scheduler

eacon signaling I n accoraance w
modyl¢ 25emid dignabing ranined Be6. dhbddsd satiombuirel @5dnese5g.contaol base

.schedul er, .is used for eduling airIj resources, .
saticp GO g g W dreeionaoe o racss Dl agGTenaling, and
beacérpsﬁ%ﬁalhg K2 RBFHad R h ke SHORURIVERTINO e sBRRBIES hXduRiR54, c.g., a

con routi nes 252 also include signaling routines
sched2, itisexhfoe setteduling aihbnk rseirves; e 20Uandwhidth deenitree, toGreless

the nsm.tter 218 220), .the engoders. (222, 224
ermiplg AR G &1 R oot S BORGHTiobicofgpigOtines 252 also
incluBORBhABg réftshes 280 @Ihidheealbl: e reddiferi20aC@B decdet DO6, AnBtransmitters
al so included in the signaling routines 256, uses the

(218,228 e ¢nepdereridd2o A2Daordinarc Hanal genaraéory da@rang copirelfgne hopping,
and ss %t?%pf%?‘ép‘cﬁ%'no ﬂ“hgfbe?c%ﬂgé?ﬁhn%' 58 a%]l§cg lr?@lu%&‘f H l‘ﬂ@ Q%ﬁal\m né H)uIiH@s 256, uses
| ron. W t eln I I sone

ven I'n"accordance vent 1 ofT,
the bestba dliforidtion 242ac oont&il giedederatio and trargimigsomesf teiagoradignals in
which are relatively narrow in ternms of trequeng%,,way
accondanqer i he iR Stioh ieacRordiardeoith the dnysrUips. ip feme ropdiments, beacon
i ue WS & @Y ark A REFABFW R dorfd ofOH, , may b

s1gnag%?%de%‘hy%02&2e?gépce?ﬁl T?]rese %ez%on sv?:gnarg %r e?(ﬁiig]r}cy may e
transsitnel ieebddienenisgach ©€ thewprrich dredifencg G@ndsaused ivp drag sector/cell or by an
adjac%rllttsggtgr Eel:lf{ q‘hggé IelaglobnI sﬁgr?a?sr zgrle,elglsébme embodiments, used by the WTs 300 to

compare alternative available carriers.

Figure 3 illustrates an exemplary wireless terminal 300, e.g., mobile node, implemented
in accordance with the present invention and using methods of the present invention. The
wireless terminal 300 of Figure 3 may be a more detailed representation of any of the WTs 132,
134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 158, 160, 162, 164, 166 of the
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Figure 3 illustrates an exenplary wireless term na
300, e.g., nobile node, inplenented in accordance with
wo bspewsent i nvention and usi ng net hods of theCcpus®ents+129
invention. The wireless termnal 300 of Figure 3 may
be a nore detailed represdastati on of any of the W's
132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152,
systerilhrlﬁo o@ﬁ%urelﬁ 8The1@/@rele§@t%rrm3h§l4300]1§@luﬁés 4 Resy&t 30D 1 @anddtitter 304, a

gure 1. The wireless termnal 300 includes a
processe-)c éO@ &g 3©EU @dtman@m 308epupled toggthst viaaduisB318@ger which the
together via a bus
vano%sl%e ?ng E\lﬁn‘ }iaﬂ%e (\j/%é‘?l ?rgoﬁlsn?% #reﬁt s can interchange
data and information. The receiver 302 is coupled to
an antenna_ 312 throu§$ whi ch down| i nks S|%nals ar

r SBBirestyof POris£OpPla 3 11 giemaptiddhropah poif &@&némks signals are
e AR DGR B0 S 34550 BRAH Rl A BRI AP Rctr e

226, B8eThe reneivecHDviacluddésad sin@&épreahsbeatrmarrdcwedr ebaindi4, and a band

T TR TR AT SR
(freqlfeh{:)?: erplro%?zgtlf)@ Elrcﬁfi‘ﬂ) fSQO %r"tﬂrﬁ)h{ﬂn@rﬂlﬁﬁng AAd 8thBEbperations. The RF

oper at i ons. nodul e 320 i ncl udes a controll abl e
modufra3biaclddés a qcmtroﬂab_ﬂe pagsbang] felt,etr|3ﬁg fenrejgoenscireqnencies peside a
mh | e. Rpass uenci

| ed
seeci@4 BERERHES pRERE At e Ao lE B0, Eing g hE etected bunc.

Additfshdi noanied 30Dk lafs ivclddedrif tied @eeil dr@huigiedd 4ialorigheith a digital s1gna1
receiver chain 314 along with a digital signa

proceping medila §2fnand|aa cogy dﬁW@U@HSE tige Medilectitoigreital signal
proceSSAE AT TR LA PRSP 900 GBER BEELRgn ,

det ector nodul e 328. The RF nodul e 320 recei ver chain

addi t i onal | es . 322, .diqi.t.al I S

modg R modul ggg@ AT @f‘PBﬂ/"ﬁa‘%&?‘ﬁé’?@c 1@6% gl prgcessing
moduf?32482 b &?e‘?@ GQEHRRNTY bBeti HEAGEI1O934 ARASM fdhJeceRth, decoding,

eval Uating Various signals, including, e.g.
measnam‘g gmirewiuasungrvaheus siignats, inckudinga e igi @s% pramersIsigatsadewndink traffic
and/ or

charmgraeﬁg ng gg{—%ﬁﬁlﬁ L&? él&ﬂ%]y aéldéqr&P%qoptsilgngf gemg communicated

by a ;ﬁ@ﬂahfﬁﬁ%ﬂfse@@ﬁ&sé katibPRansihBASEubing ra?e:ui:féhtlbgseﬂ’ccted first band
currently selected first band associated wit

assocsap@k:\ivm 8 spacifia fishearfierfrequerye fkapd Sé&ﬁ@ors@nér@%lﬁrg?nw outputs a signal
to theCIQIE]}nr lle%r20 %?ig & %tgbjl'é?létgi§? %@?iu& cg tl}teﬁe?n Fg: se'l.g%gh” fic?f?cocamer

and a Justab ereln to select

frequéR§ ¢ ihkiIRF madiile 820 bmmn@yed $ipreal REmpontntsewRRIA thasdesed carrier
recei ved signal nFonents within the selected carri.er
frequencaduen ey tsirep s wnsctfdhetignalngytside e sgfectedgarrier frequency
re br
o SR 03 R SR 1 ! EPAAOEK A bscans
Outp@t.signalsgiagued by the RFmodate 320 ah:apwbandd e@tiinlwe@bga@h@band filter,

con BTG BT SRS PRGBS BICERFRT Y b b o
recel\;e? cﬁlélﬂ:aﬁcﬁhlo?alel ?ﬁtﬂigﬁas 3apdTasistgnaR akd dutpit fsh afé &Mltﬂ)nal modules
322 and forwarded to the di gital si gnal processing module 324 and the energy detection/SNR
detection module 334. Some signal components, e.g., from a first base station cell/sector
transmitter corresponding to the currently selected band are processed by the digital signal
processing module 324; while other signal components, e.g., from a second cell/sector

transmitter corresponding to a different carrier band are processed by the energy detection/SNR
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recei ver chain additional nodules 322. Then, signals
are output fromthe additional nodules 322 and
wo ooodaoded to the digital signal processing nopll/esBa4034129
and the energy detection/ SNR detecti on nodul e 334.
Sone signal conponents, e:l§-, froma first base
station cell/sector transmtter corresponding to the
detecGoH mealle 338 eTRe URttabagthl @f@e@hﬁg&ﬁsﬁﬂd ifeYudel dedidgf 320 which can

si gnal processi ng nodul e 324; whil e other_signal
decoc@di%)p}@,lf@ﬁttrgfﬁcesl@la ] the(gpﬁda{o §égg:,1,@|c Wer W(géz@}l@renergy detection/SNR
t [ it carrier band
demcﬁ&?ﬁ%ﬁ@%é?é&%&%&ﬁ?ﬁg eﬁ@?%éaﬁg?%é% %NRdetectlon
nodule 334. The digital signal proceSS|ng nodul e
cludes decoder. 326 which an ecpde nk traffic
BHS o + GBI Goter Spaty Fom T SeRgaL Cupl el BoRul€ 328 of the
di glta‘l1 @i‘gﬁﬁgir@&/s%nfo@ﬁl%@m QRd FRHHNE eRdy @@l@@tuﬂ@SNR%tdéﬁ@n module 334
such coding capability. Qutputs, e.g., qualit
are inpnidiodlt kzﬂndvsaleg@@ mpdelm3t hevkicly n@ntrcxiw&lmsclycm @fd%/ofrequency band

iR SRR R b bR ROT5 325 DA TR B e

inven@ibg | nput to the band selectlon nodule 316, which
controls the selection of the frequency band setting
in the RF nodul e (frequency synchronization circuit)
r .
i uBCRATRANGS MighPodeh 336 BER Kb [ Al 4 335
Data/afbr@utian 338, bloakadfi upﬂmk datt/ioformatian mapboekoded by phdodkr 336 and
dat a/ i nf @lon be encoded encoder 336 and
then ttréﬁléﬁlltfqdalﬁg%g tagtamgan Bugbasgttet 38 to base station
200. The menory 308 |ncludes routi nes 340 and
data/informati on 342. The processor 306, e.g., a CPU,
e%munmoryBQS nltdes e@utﬁﬁ@)&&h@hm@é@lﬁmanon 342, The processor 306,

e.g., asg% I?ﬁr:%:fcﬁ% ﬁgﬂtlmseg ﬁéb {ns HSS§ §l¥c (fa(??wioxg}ag ﬁ&? in memory 308 to

operatd Y WT 800 a Ifp1eHEntitRE fethdls 8ftha preRéMiARNtion. 342
i ncl udes user data 344, user devi ce/session resource

i nformati on 346, current selected carrier information

?«?irelggst tgflﬂl?ig%dé‘?a/ﬁ%ﬁﬂaﬁon ?5‘5 ﬁ{cflﬁ%é Qgér?l?tg 34QeL|1§e{‘ gg\ﬁ%e%ession

or nat requency 1 n ormatio
resouttetigformation 3u6abudréiht e¢lodtd carridbinforanadot 348, Iaﬁerrmei/eacmi‘ian

infornmati on 358. User a 344 | cl udes. data
infori<g Th FONSCRIR THPTBAIA A5 Aot - YNGR Tgf oS4, detected signa

mforr\%)ft?(ﬁ" YRdafd ORid s@%%ﬁomﬁ&rﬂaﬁoﬁa@@mmm cations session

thé wreless termnal 300. User/devicel/ session
resource information 346 |ncludes e.g., termnal ID

i statjon ID rnat ctor |ID .

8 e PR ncEERE Rt et AP RSN a9 67 ek ey receives
from Hﬁs@@r dodb & fBérhAMnicaféhsi sd@Bd Witk %ehﬁ@&@d@ tér{iR41B80I on.

he terminal IDinformation my be an

User/dev1ce/sess1on resource information 346 includes, e.g., terminal ID information, base
station ID information, sector ID information, selected carrier frequency information, mode
information, and identified beacon information. The terminal ID information may be an
identifier, assigned to the WT 300 by the base station 200 to which the WT 300 is coupled, that
identifies the wireless terminal 300 to the base station 200. Base station ID information may be,
e.g., a value of slope associated with the base station 200 and used in hopping sequences. Sector

ID information includes information identifying the sector ID of the sectorized base station’s

transmitter/receiver through which ordinary signaling is being communicated, and may
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identifier, assigned to the WI 300 by the base station
200 to which the WI 300 is coupled, that identifies
wo besmoarel ess term nal 300 to the base stati onP@0D0S2004/034129
Base station ID informati on nay be, e.g., a value of
sl ope associated with the-lGase station 200 and used in
hoppi ng sequences. Sector |ID information includes
corredpoh@ Ed Rk is@tor TRRS éd1VinNehiéhe SAEIERE tdrRiefl 300'& located. Selected
sectorized base station's transmtter/receiver through,
carriepfreg¥eney Hifprmaiosiinmudas dgformating ifentdpinmibn ke gy carrier to
S f |
whlchw?lg gij;]é l{iée) E% BC%PE%S l?e%é)ﬁseﬁ Y éneeggﬁléﬂ c%d\ﬂwl\giglrc&ﬁ stxé}ﬁxlmg, e.g.
traffid ¢lRaneaRPnalsnModedifomimationddantiiss whtmhentat mwdreldsd eartnifay isnig an
the carrier, e.g., the carrier to which the RF nodul e
on/hosleqpesidie uned, being used by the BS for downlink data
signaling, e.g. traffic channel signals. Mde
information identifies whether the wireless term na
i £dmnastl®tddmahﬁﬂr$mfespatmna&4§ indudesenformeti@cidentifymgrtheselected

f ' 8. .Lncl f ti [ i fyi t :
caric Bt G R REBp B STl Rl TR B sS AERbA Lfufel T g
carrieP YnfbiEatf3A NS0 SR @tk BRIl 8dtiEying U a]t%Ha@irvE] hirréLto which the

carrier informati on 350 includes Iinformatio

informatinmt eing ¢vgluaked byl theenpagy delednfINR detgctign @ﬁdlilﬁ §34 corresponds.

O R ———
used fa&hé poeedsing, IrkhsiiistdnTand foe@iod ofata, brutheioh Nfomtiohsigmals, and

used to _construct hoppi ng% §3uences used in the
beacogrségnalss Cagier {reavrany EPBRAoRRY meAydpelnShindermkien associating each

sectoféggllgtlffer £B stafifid 151911? §drﬂﬁ@h1§ancﬁﬂgy§§rﬁ%ﬂl §%}Qg§icscamer frequency or

requency information 354" may I ncl
frequentiesy fraqueacy basiocheatomygreds hnd SG:IS of tooed. | Carfiett ﬂnmtba@)einformation

tations in. the comunicatiqns syste
354 oS aRe oS B G A O SO B AT L) RS cah quality
mdlcg&a@a@ﬁb w993 &:ﬂfl@(?h(iinéef?eﬁlugﬁc Y WARS: m&sAbd defdctdd 180me Bﬁl‘{d selection

i nformation 354 al so includés qual ity indicator
contralég@dbati on i nformati on 355 which associ ates each

qual ity indicator value with a specific carrier

frequency, which may be sel ected by the band sel ection

C Qhetéctdd ﬁgnﬁilefomm;oa@tsedn@mmaignalrﬁnefgyahfmﬁ&mso SNR
i-ncl udes signal energ i nformatign 360,
O

informias 62 PEGLESSEONBEERS. 0 orl THA G absioer b, 368, and 2 2"
quah&%éﬁi 1&) {Fz}l%ea I%%%&éd[%l?l]l tgﬁﬁatlo%nﬁ%@alsf?ogﬁcrzrlg?’%lo I%/B%-ggmzatlon

inforrahtseh 3Mnﬂdﬁ6acﬁysn@igh®lnnmﬁm Bm‘ ormati on 370 and
broadcast signal information 372. The detected signa
i nformation 356 includes infornmation which has been

oulth[él{fe efc{eg'ﬁngtnlalem%rgﬁﬁbn gS@lrﬂcIu)ﬂeéjﬁltf@rﬁ{aﬂf)n mﬂastbggn output from

|g|ta processi ng nodul e 324 and fromt
the sigma mgylltdeibemtor 028 SNiRe digiatsigmal pnasdedieg ®8dule 324 Iaed from the energy

detectlon/gh\ﬁeéetec%on modgﬂaaii34qu%1e reXe19§t3%§.t < gnrquuall?y ge%ector module 328
may measure and record signal energy 360, SNR 362, and/or estimated error rate 364 of a signal
component from the first transmitter and determine a 1** quality indicator value 366 indicative of
the quality of the channel, e.g., downlink traffic channel, between the first transmitter and the
WT 300 when using the carrier band to which the receiver 302 is currently set. Energy
detection/SNR detection module 334 may measure and record signal energy 360 and /or SNR

362 of a component signal from the second transmitter to determine a 2" quality indicator value
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may neasure and record signal energy 360, SNR 362,
and/or estimated error rate 364 of a signal conponent
wo easibdrel first transmitter and determ ne a 1seCTjusiond/§34129
i ndi cator value 366 indicative of the quality of the
channel, e.g., downlink t+l&fic channel, between the
first transmtter and the WI 300 when using the
368 ifdddtive bf RBEntiAl chlireh eldadovatiak WeFficéhnhd tetideanhd second
set. Ener det ecti on/ SNR det ecti on modul e 334 may
transrmétasandeWélgn%JOr@baaalépr%atgyﬁéﬁﬁ@ﬁb@rg%/ 360 and /or SNR 362
of a conponent signal fromthe second transmtter to
deternmine a 2nd quality indicator val ue368 indicative
ofSyactpotiemidnahfarmatiore370 maygincludioyinl some CDMA eraboadimens) e.g., pilot
bet ween the second. transmtter nd 00 qQn a :
signalpased H@mg\,sanefgpmzamdaffamame SRabAePBHeR My heesiser -
wh11e§y_¥ h@@l\ﬁﬂepllo't BgRAMEn SEMAOERG € inBBiihtontsS tHe- SvynéHrbﬂkatlon
I gha ased timng synchronlzatlon i nformati on’used
informattbhanayointc hida eyimbel tirhia g renoeenyanformatgen. Bapddcast information 372 may

B AR b Sy TR B e e

procebdhs ;Hg'x@al&é@?lloi bfbdagork SigMMery information. Broadcast
i nformation 372 may include, e.g., broadcast rel ated

i nformation used and/or obtained by the receiver while

prco Ceesrssleﬂ:gﬁ Ig?ﬁ'lnsano 388 1%cwd£9§;§§£te ﬁgcg ghgésjhgﬂﬂlnﬁlrmation 374, pre-

er se on 1 nrorna

selectpd &da&@lrlﬂfdﬂmdu@ﬂ’m’ﬁ(s b df chunge iTdbineatiod B4 8, qratitysef set:\tleecKQOS)
interval information 376, rate of c,)l_ﬁlhange |er or mat

informgtgpn 3§0apnd Sysm Wadipg inforression 383 JiRseTISHselediony rmation 358 is
mfonﬁ%fb%?ﬁjgl Qﬁg:'n gléllnﬁg TRk @By ARAW T if %eﬂér‘fg ban@!s8Rtdi@decisions

IS information, e.g., criteria,
whenlelvmmnm]g tee detectad signhlyinfonmatiin, 80 whenrekipagng ah quallty indicator

value 3P 8 P R B eF A iRt et s G fapiony 74 nctudes

level§ lﬁg&l tRAedh aY@!aé’a@ns@E@alIt? ikhichtstualuet B66, b8 Gat Makinalbbifd selection
.~ Predeterm ned threshol d i nformati on 374 i ncl udes

decxsxloew ePrs- salﬁe@dnmery@hmécvrmaagaﬁﬁ@tncwg:s timg intgeMatseaf grfixed duration and

mers NS A R oL PP RRY o SRR L fE LSt Berine o

predetefin@edah@rvaf inawlhick @ doskigtéiticondidosl shdllllldaéxdal s. ngsecﬁmﬂ iquality
nunber of signal measurenents, each wh may g ed
indicater exepedsdirst quabydndiesrh dafrnihe g Sqlwtmucentr%“er 316 changes the

selec&&ﬂ‘]%k ?’feergéen‘?eqq{:ﬁ ltnbglﬂe §E@ uk?t F(‘ﬁ“cﬁ’grr e‘?nfgrmat c:C’;:’i%‘:includes criteria used
qual I | I n

FAdl cator exceeds first qaal ty icator,
to ideh&f}owhaert the fibaREnaleduatityi wdlcatont/alod: Bef dStcasehaney ¢isnet wigile the second

TN Y T I
secon'dqglgﬁﬂg iXdivitevAIng dhhfigs s %{1;19 ftlali UGH Jekvicd (@é%%ﬁ?m}(@émo

creases over tine t He second sign
mclualpaamﬁotryatmmpemtrmmg tpahe/Qo8 @@wldﬂﬁteasd;wdwleusem h@dasnmﬁon as a

diff the.first and second qua
function d)f SYG \ygﬁ&g? E)Fi 8{;]0@% ed {0 aﬁsercﬂ-éqe (lﬁ}ai}g%sf n %lFétYOéleas a result of
changdeQASleve18 P QuBltd B8 paARiled to the user. System loading information 382 includes
received information pertaining to system loading communicated by a base station 200 which

may be used in a function controlling decisions regarding band selection.

WT routines 340 include communications routines 384 and wireless terminal control

routines 386. Wireless terminal communications routine 384 implements the various
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i ncludes information pertaining to the QS provided to
i ndi vi dual users, band selection as a function of the
wo s00eh09061 QS to be provided to a user, and chedmyes20041034129
selection as a result of changes in levels of Q@S to
be provided to the user. 8gstem | oadi ng i nformation
382 includes received information pertaining to system
comrﬂlﬁl?éih&g W&M&@B?%erﬁeQ&&%ﬁﬁlaﬂmo IWR#EBssWBiniRalMtrol routines
be used in a function controlling decisions regarding
386 pbriomin thelfardtional. comrrol eperativas o84ip wirelessdernaio i 1peludling power
roouti nes ter t t
contifginiaiti sHPRITH oorOF BahiRedfhe A5 ik caer bund
selectidPiuBERIMs $n hdterdeatd @ith e:rwmuém@at The WT ebeslIrsutiries 386 Ynclude
. the wireless termnal 300. Wreless term nal contro
signaling foutiaes 3Bea preeiver Fantieder madile 3A% and o parFigl bandeseleetighmodule
392, ﬁe nsfr%rgah\g% %@J ?§3§89£§Rag‘ﬁ'e dﬁ%hn'tfwa%b 342 E’:P}ﬁ{gf:nggg?(?]% erol the
signaline. o ,apéink end dmnnlllrdd ccmmjumemcd sgndiq od theeWdc30001The receiver

functions in accordance in t|on The WI
contrellss magiles 359k ﬁe%rdglgsor Hath e Uifrsgﬁér YR anBits onegasfgf the recciver
302 15&19(%%’ e d%@&hﬁ h@tr B sh ARrAINR Bee@idn [f‘éi'f&l%@&i on received

sel ection nodu &% The signaling routines 388 using
SIgnatsheddmg‘melranbm pfrhf arei2 §4Qahtnmrimwrryva3@8 36@rAo8oin ackerdance with the

and d conmuni cat
presel rvion 5P Elgeu Y sB e RHE P OB o™ CONRr o e oY it e
selectiiednfroB& B 1@ uded the Aatefihfdrmmei @sivéd from3hé ré‘déNeﬁQiC?i]als including 1%
operation of the receiver 302 including the deco

and seqond gyaliy indieaternyabied 66, J98RSs detlascpiier E@Pqt&“ﬂﬁfﬂ)r@ﬁtwn 358 to
makerd%&SLoi{&“? gs o C}%ﬂ SarfiBfo sgﬁc gﬁlrngt%tﬂg R‘f’fmc}(ﬂle fﬁjoizfﬂg IeCﬁIVCI' 302, in
quarity 1ndicator values I h accor ance W t
accortifie wigth@presentéidendon. The carrier band sel ection
nmodul e 392 in coordination with the band sel ecti on
controller 316 uses the data/informati on derived from
Jr€4 6 é’)?agrr[ﬁé 8ha é(er@%y wlreeséﬁe&mﬁmﬂ reBVeNS0 19 a5 02
d%cator val ues 36 as well as carrier selection
Comblmlflon (60 irople@bited o amkeladecwish dwspre@nt invewicoh Tdwredegver/antenna
to se or tuning the RE nodul e of t rec
combigysh S5 BE BRI REY H LR TEE s B0 2 g on inthe
WT 360108 FEXUaP! Re@iverB0ENARRHRASE ¥n E\kdn%lﬁ@senllﬁﬁ[ﬁlérﬁbf a receiver, in
recei ver 501/ antenna 502 conbi nation 500 inpl enented
accorflanca o\d tr the iryeniigr, ithat en prioeese v o corpenangyof amgeeived signal included in
the sa{ﬁecsgieggcﬁi{cﬁrgt}e? Ql%gcll %tgﬁ? ttlll’gg,teg(glg (é %H@eg%rggw %g?%lf?&ent
inforrhft@onV\¢. g3 @ffoarhatidndidh@spbndRgaeione bf twbldiffetenstarfitelsands transmitted by
exenp Iar%¥enbod|nent of a receiver, _in accordance with
differeperanspitiers Y/ oridiferepirnsmiaieanisacl RegWgSHEYH corppongnts may

corre%)g)ﬁg 'tda’1 ?1 teﬁéng Bhork BEL U&i?ﬁjnd/(ﬂ' difteres@itRssel ected carrier

same tinme, each conponent conveying
different information, e.g., information corresponding

t th%r}gce?\fer%% 09 Hg];reg lTSteS %%lrnrgieeIEF %?orcgsssnggrc r:!lfc’nmw mcl?é(dcs a single
RF processing module (frequency synchronization module) 502. The receiver 501 is coupled to
an antenna 504 which receives downlink signals from a plurality of sector/cell base station
transmitters. The antenna 504 is coupled to the RF processing module 502. The RF processing
module 502 includes a selectable RF filter 506 and a mixer circuit 508. The RF filter 506 may
be implemented as a passband filter and serves as a frequency synchronization circuit. The RF

processing module 502 has been tuned to a carrier frequency selected by a band selection
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different transmtters and/or different transmt
antennas. The two signal conponents may correspond to
waledosaowent sectors of a cell and/or different eet/S2004/034129

The receiver 501 of Figure 4 uses a single RF
processi ng chain which ingoudes a single RF processing
nodul e (frequency synchroni zati on nodul e) 502. The

contrd1RF 81, Ahe TOL 1i ]ty f204R |r&‘é1\fe9 sfai W@nt@ CMthY&hih%t‘lelected carrier band
receives downlink signals froma plurality of

and regents grli¢asesdmasigenl sompousnts ewsidarihetselested Thimieabarshna 504
is coupled to the RF processing nodul e 502. The RF
processing nodul e 502 includes a selectable RF filter
5athe erdivad PadeBlinddi gl iffonb®8 antthga R4 fsiihpueto BQERFTﬁMeI’QiEM and
i mpl emented as a passband filter and serves as

procegsed @u@rmly(ewrv@ﬁrw irostingin @jhagahapd sigpgl. fhe 5?%@%?%‘%(1 signal is

outpupprs E ggérgcaﬁ%ggg% % Iaggc u?rﬂ% ﬁ'éb%{fgmé?_ﬁ he filtered

output froinethe pasebasi ﬂil&@émﬁinputgn ah AJDrparetdrsnodulens i, Mlnere analog to
sel ected carrier band and.rejects.at |l.east sone si

al .
digitalSRRYBHENL S PEO e 1 & LUineqHGRH igitel IEa)dntapuigg: d1sital filier 516
for adhﬁfb%hm@erﬂlgs SRR %N %h@ﬁ%f thé e@&hﬁltarstl@nmﬁr& Qénél%ohﬁ)@ﬂént 517,

e RF [ter 50 d proCessed by a mxer circu
e.g., GMnallgsabrced gomna hrsbbzse lmndn sélysezkor tfahsmrt@s,uss tnpagto a dlgltal signal

oo RGP S Bl 0L A5 36555 e componen

519, J g | 61@@651305}&1%3 ffon® Asddofd bealysdeadithabd dthien t5a113n11t$er|1@@lhtbut to an
an A/ D converter nodul e 514, where anal og t

energw ﬂgﬁecmmﬁm\ﬁl@r@t@nmoéulpéﬁﬁo The dlgltqrh%gmaé@mcpmgg @9ﬂtﬁ9t518 includes
n i §pU g;ﬁ
a tlmlg%gmc%a%nz%a% ﬁ iﬁlllenm #Héec%)dgrn 920% ta&?% a]1 tffc?cfr 526. Thus
digitaf ikha rprﬁk&lngmbdﬁlgtSlS igeaphble Oﬁﬁﬂl}'&n’fcodifhg brcﬁdgast as well as WT
originally sourced froma first base
Speci i T OTEAEODyC. & r EATAAIP ptended forfhe mdavi U%Rﬁf@aﬂ ngf hen WTs.
processi ng nodul e 518, whil e another output of the
digital filter 516, a second signal conponent 519,
e The tindng gymratdnyzason moddlef5281s aseddontmingslyh¢hyenization of received

base station transm.tter .is .outpu an e .
data g QDT SHHCSRE AGEBELIBR Mt P 3B DMA G el ot S gapodimens
are c&?&ﬁﬁ&%ﬂ n@h%%ﬁy@%&ohﬁﬁﬁé@ﬁ@dlﬂe 5DMINGDMA embodiments may be
synchroni zati on nodul e 522, a decoder 523, and a
1mplemegted|usqugd<|npwy c@@pmﬂmg t@;l_nglquqrh u’ghqjtiug;rtggynghrgwgptlon module 522 in
O@@e&éb%@ | nrg%grrl%g\grlnglegl]ég 2s %%gﬁg&letuﬁ{n]g 6(%%/ A c?x%ﬁﬂ'u@ﬁg known

techniqdeQ MKede€dtiet P2 EiMdREeS @brohﬂ@ist mddwe dl&for\%c@didg F&Ewed broadcast
ot her WIs. The tim ng synchroni zation nodule 522 is
signalgs@gl.. Percon signilg, Rlph eIBRYRI St an6d ‘Bf’blllf'eﬁ’é?‘@é dneftted dnefongecoding

recen%élﬁﬁ%?ﬁ%{_iﬁalgf nggcg?oﬁr)gkpe go@ﬂm {rgﬂflc%f %ﬂ ﬁ)teﬂqu&%ﬁﬁe sgpemﬁc WT

S are conte
300 16 whithrrecti veaatsDbbelongiul e 522 i n CDVA enbodlnents may be
i npl enment ed usi ng known de-spreadi ng techni ques. The
timng synchroni zati on nodul e 522 in OFDM enbodi nent s

H‘;{?ﬁﬁ g@hgﬁmﬁm)ﬁ&téﬁoﬁﬁﬁlﬁlﬁ’éestai sTeAfef@EPMRASr&rhét Yirkuit 528, a SNR
circuit 530, and/or an error estimator 532. The signal quality detector 526 obtains a quality
estimate for the channel, from first base station cell/sector transmitter to WT 300, being used for
downlink traffic channel signaling. The quality estimate is based on the signal energy
measurement circuit 528 output, the SNR circuit 530 output which is a function of measured

signal energy, and/or a measured or estimated error rate of received data/information determined
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techni ques. The decoder 523 includes a broadcast

nmodul e 524 for decodi ng recei ved broadcast signals,
we2@si10490eacon signals, pilot signals, etc., aneCEUS2004/034129

nobi | e specific nodul e 525 for decodi ng received

downl i nk data/informations2le.g., downlink traffic

signals, intended for the specific W 300 to which

by erfo£ERinYRér 321 H@laPaEfity ddienfé iaimativalss ye. geh §ailny ifkl&itor value
i ncl udes a signal energy neasurenent circuit 528,

a
corremmheg ﬁccthﬁtcuesmly sehegtesiCagier dand s fswpided & thsdand sejection controller
510@5&’&‘ f% @aﬂ?%&%& Rgispit @i ns a quality estimte

rom |rst ase station cell/sector

transn1tter to WI 300, belng used for downlink traffic

channel naI| . The qual | stlnate is based
t AR thif g&‘&P “(j‘gﬁ"ﬁ%%u%é sital CRBPPNETS BraSEISHE 1S Shigyn as being

perfoéll\é% l%’ 4 &%h?atés%@oﬂ&%ﬂ%r ng%ﬁeﬂ@ edg. [ dPohhI @ sYR@SsHiSsion

ergy, and/or a neasured or estimated error
moduieabptlanfal bm&medbcd&reﬁﬁﬁnérwrmtgymte@eoer‘ SNRedittction myrdule 536.

est i, r..532. Si I nformation
Howe§s i Gogfa be3oysaeftEha i et SLINGR S PeSHaRaraigne grodute 518
can bé H&dQMrar A6 kYar&PbAK! Wwkkr€ Bielfir andaBebndisgrfaPE AP SHREtstae of the same
t he band sel ection controller 510 to be used i n making
type, a.gh&HtPMeignelsi dn cefes Whptsrihe sagondhaigmplggpponent is a beacon signal or
t

other S%Ral v%e% @&1%”11%&?)8&%%{ %E%a ‘%@%ﬁgﬁg% 108 E ngﬁ‘g? 'thggenerchte a quality
mdxczﬁ@f’m&e ﬂhﬁng @n@hron&ﬁtld)romaﬂulb 520 agd Bwaddfwsoflgﬂzﬂtdlemder 534 may be

nodul e, optional broadcast decoder 534, and energ
omitt¢by e ¥6h In CERRVIETRE 163 SHEIAAOMRSIBt FRRRABAS 4 4 Signal of a firs
0 t I
type, égg %g l@)l:grﬁ\g g@igf %g@#%% (9‘@ si %ﬁggﬁh HIS czorﬂafs%(‘}rhﬁ t8lh Qfghﬁ‘l of a
seconghygrece ghaiBMuhsi peal £ shparﬁterssgnaksmﬁd&m conldles |fgrnglneratin g signal quality

nponent s same type, e.d., OFDM.signals. .
valuey for ot dpcbiecor e L emRonsnigary B s A Trt4C sl sine
c1rcu1§r'y9@ gl r&&or@%ﬂ%lesdlﬂ:%ﬁ%y Whigh 8art b&t i gBYdABMaRd1Z 81dn&IR of different
/or decoding are not required to generate a quality
thSJndlcator val ue, timng synchronization nodule 520 and
broadcast signal decoder 534 may be onmitted. However,
in cases where the first signal conmponent corresponds
t @n 8orfi¢ BiBbdiTen®, €.5), DM REnbodirfents, 3l $cbiMd Sp@iabmpanmsht 519 is
t he second S|gnal conponent corresponds to a signal  of

procegsed dhrgngh  {igng gnghronizaigmmodylg R49- Téeﬁa%& %ynsh@ﬁ&lagon module
520 n?gfigl\?ée Hﬁgﬁlrﬁeﬁltg 1315% g% gﬁ@@ﬁlhﬁgg lﬁhgg ﬁhO\gH al sf;ﬁéaéﬁﬂg lﬂéacﬁg}qges. In

I'rs onent s* may
some eabbdieddnes tigy &atibaCDMA gmbodltmntsr tsjnp secapd signal component 519 is also
confi gurabl e cirey itr h can be configured to
P“meﬁﬁﬂémgug?ﬁhﬁpguﬁf“l? 1g¢ ¥@$§pes. In sone
enbodi nents, e.g., CDMA enbodi nents, the second signa
conmponent 519 is processed through a timng
s Vlie Isecamid ségniabeonmpuiante whizh, mashkave ibagmspbssetastiodhd epitanahprocessing

descnbe&i a{)ove, is input to the energy detection and/or SNR detection module 536. The
processed received signal component being evaluated by the energy detection and/or SNR
detection module 536 may be, e.g., in some OFDM embodiments, a detected beacon signal
transmitted from a second transmitter, e.g., an adjacent cell/sector base station transmitter with
respect to the first cell/sector base station transmitter which transmits the first signal component.
The processed received signal component being evaluated by the energy detection and/or SNR

detection module 536 may be, e.g., in some CDMA embodiments, a detected pilot signal
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520 in CDVA enbodi nents may be inpl enented using known
de- spreadi ng techni ques. In sone enbodi nents, e.g.,
W 200600501CDVA enbodi nents, the second signal ceImpUsEN/034129

519 is al so processed through a broadcast signha
decoder 534. The second siXnal conponent, which may
have been subjected to the optional processing

transiEli@@8 FidAes sBAY BandnSittbr) B, ah @dfabént eel%@.yorcmegtan@ntransmmer with
and/ or  SNR det ecti on nodul e 536. The processed

respegtde ghofirgt aslligelor besaptaten Grabﬁﬂlﬁﬁf whigh pagithiped g signal component.

e
The egé}%g%&egt%n é:ntcf/&rk %tloﬁbo 0 é §§(§ g%rzgpsdiect egﬁgeg@gch can be
used &8 aa]halﬁtsra@&mh&tfexoh patenriad dseslonidcHanael eividearthe cgnd cedlfsector

adj acent ceII/ ,ig base station transpitter with
base yitapdEm iy pad PV T 300 ERTOSPRUERBO thesseond Sl pomponent being
evaluEtE@,rlﬁérh%ﬁeﬁ M‘ﬂy%@tlﬁlﬁénmﬁldnhﬁﬁ Rt eﬁélgféalquahty estimate is based
componernt he”processed receil ved S|gnal onponént
on thebﬂ"gnuj esergly nsnaeinynttdran SR ppasietreett Ndmcfalﬁ @/fonctioNRf detected

BT YRR AN e

contrSIfe @md férmAR S hkiAE bafd Eblectidf dadlsions Blg. o6t $ol&ctinl ®EtwWaRs Eirst and
station transmtter with respect to the first

seconddtequensythandoepsespangdingdn the Brssand seepndamepeneptaespeetsvely.
the first signal conponent. The energy detection
and/ or SNR detection nodul e 536 generates infornmation
Wih eéveedRnidedinsedts, d& ehegyleadciidy aeBon SR elefeotiommodule 536 is
potential downlink channel, between the second

SimplEEin CORPRIIPN Y LOBIPLEAED| B Eiti ShT Gt Ok galopT HRxcoutable
mstru%95 el gﬁjé &Elt&l%l gtng 1%@&91“ RN 1 8 OFRORGIALsiBI ibREhuse, in many
eva uate eSIgn qual Pty estimate infornmation
cases5tB7genéﬁ’ate theqealiay edintpiainforynation icomesponding & ehe sgcmnldmgnal
nal ener g%s rreasg[reerrent or .an, SNR nmeasur ement

comppuch] is L ToGh 5 B EPGEE GLF SFEHE] SEHLPOPPOM gt i Cased where

decocgh’f‘ls' us¥d, §8dah TR Bnitdalte Hﬁwdhrggbﬁﬁgadcﬁstfdﬁfaw&ﬁ@ t dsQalty@sier to
sel’ection controller for use in making band _
decods:ehmmpbl&p ghecifisidarasduedo ghe typoef epdingoised goppargeé éntheicaserof mobile
specigcrh1 gatéeccglﬁgthg (rg)ﬁ,gvgre ga}] sgms%gosnp S‘é?qr Sepo(%o clrc]:g% edtapa \L{? gh § St higher than
the p&IRQelinbRIESN [éVREoRREbiBYspaeifie Qihta@lihoamldi BroadNR dgiat tstineAded to
nmodul e 536 is sinpler in conputational conplexity,
reachgnytiplegnqtiledevisehunber of gates or in executable
instructions, than the digital signal processing
nodul e 518. This i s possible because, in nmany cases,
tar }@Qigillahctc&npdmenmlmht)t1y1fcemtaiima(5§3i 5370 fomstarded from the digital signal
corres ondln t he second si nponent it ot
procesips FO4 Stlé%aé theFacreyeicated o Ofﬁlﬁﬁ&'rﬁte%%mewsﬁg
respe?tﬂq:ly, 1§‘us‘€§ §hé“$‘ﬁ1rd%efé'€§&géd?19roll§r si9ad mdk% de&iBioR® concerning the
ed to ecodln of broadcast data which is usually
settingmef the camiedfrequbacy hami toliused B)pBElmef;sa!I@g module 506 Q z}ewhlch band

f d
and (0B bR A R R e SR e S P B
commuiicdbiogadcast data which is often higher than

In some embodiments, the receiver 501 in Figure 4 is a spread spectrum receiver which
processes a spread spectrum signal, e.g. CDMA and/or OFDM. In some OFDM embodiments,
the optional timing synchronization module 520 corresponding to the second component is not

used. In some OFDM embodiments, the broadcast signal decoder 534 may be used, while in
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t he power transm ssion |level of nobile specific data

since the broadcast signal is intended to reach
waordosii@i7el nobi | e devi ces. The signal conponent PQyEb1004/034129

i nformati on (533, 537) forwarded fromthe digital

si gnal processing nodul e 288 and the energy detection

and/ or SNR detection nodul e 536, respectively, is used

other DFDNI@mib@aiEn e, @fetbr@zmcﬁmtgrnel de2bd& B4t Ondraiceddtemdss omsted. In
concerning the setti gs of the carrier frequency band

embodigeanés wherg tl@ysepqmdrﬁa g@pp@en@g @I DRpsigpal gthe tiRkng pynchronization
r d
modufE5%0 7 Ut e pRAT G RL Al A SR A ol S b oy OO
some enbodi nents, the receiver 501 in Figure 4 is a
spread spectrumreceiver mh ch ocC es )
s preeeivemd; of Fagure 4 ‘@Clu‘%@% e ardsfacep coynte @x%rfggltaiﬂ&“al
proce?sr%ﬁbﬁlﬁgtﬁii thd @néi’%} §QB@lonfINR Qe SYTHRH@IE 386,438 the band selection
e 520 corresponding to the second conponent is

controltzt 516 eth bus H08 omer mﬁwmm@udumﬁﬂmsnts iy lmﬁw@dc@sdata and

o S SRRt e e S P08 FEP pponens. 5.

broadBR€ @%ﬂal&i&dode‘@ 504 dntiRA tmh% grﬁeﬁ»@nrmabxs dedoaeesIdnerteacaivtr 501

signal conponent is a égnal the timn

may o;eymwenw wathiogher glsaments o e W 3Mevia Uighinteaface, 307 which couples
recew[% s@ f gogtf&sgazgfggéoglgg 88\931 nk5t:1J’z€f 1§2Man% %pﬁltna?'lg aC eg/g%sfa

ure i nc es an
interf&@UAATe€El gt &iegc'brtrﬁﬂ)re ekgnal dpriasasash aoa dieplay enddBothehw T

energy detection/ SNR detecti on nodul e 536, and the
comppRH-sel ecti on controller 510 via bus 509 over which

the various el enents may interchange data and

information. In other enbodi nents, bus 509 may be

c tpired i¢ an dlubteationebOOivget tocnxptmnam)@mpéarg embbdm abthe invention

iSRRI B I8 TR BAPCI 805800 0 o
e.g., f%rﬂ 8HjaSdrR BRSR AAnd B Sedbcdy, \ofa ckll Qrk ﬂ’éﬂnﬁlﬁﬁ% dfWlink si gnals

whi ch’ coupl es recei ver 501 to bus 312. Decode
includingwel §. ndedinayf fraféic chammaksigraly sl Siserpdath @pioraleyplet sigaals, and

s e i By 5 e GRS AR B s airen

sectorsr 3&ls. |S1@1@1&1@&1&96&8QedctSﬁfﬂadsﬁnt@fﬁh(ﬂucﬂ‘esaiﬂdlﬁmmﬁgrﬁhyg, e.g.,
enbodi ment of the invention u5|0@? the single RF
1

assigIpeRt SL28RIS ORvARINEPI SENYlsr asly opfiorally heacon sigrgls, in its own
desi gré{%%ﬁ%ﬁqn%rte @%qég?%bﬁnﬁ%ﬂd P@acgn 5 %fnﬁlg% 91% S50, §?Cft}%r<§the°1‘ two, carrier

are transm t
frequetwibahdkussd gnatdl. i BE keotorry rramsngtte,r @r2dkrananyts tlowhfmlc signals 606

o Aok S o KB MRLL YRl Sty secor
A pil SFRYgridRCartl/ & ShiBRAIPRERR At albd EARHintONAEEFendy bhed 618 with carrier
frequency fo 624, sector A beacon signals 608 into a frequency band 620 with carrier frequency
f, 626, and sector A beacon signals 610 into a frequency band 622 with carrier frequency f; 628.
BS sector B transmitter 604 transmits downlink signals 612 including, e.g., sector B downlink
traffic signals, sector B assignment signals, optionally sector B pilot signals, and/or optionally
sector B beacon signals into frequency band 622 with carrier frequency f; 628,. BS sector B
transmitter 604 also transmits sector B beacon signals into frequency band 618 with carrier
frequency fo 624, and sector B beacon signals 616 into frequency band 620 with carrier

frequency f; 626.
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sectors or cells. Signaling fromeach sector
transmtter includes ordinary signaling, e.g.,
wa@s®sgewrent signals, optionally pilot signals,Penu$mn4/034129
optionally beacon signals, inits ow designated
carrier frequency band ane4beacon signals in one or
nore, e.g., the other two, carrier frequency bands
used in a cell. BS sector A transnitter 602 transnits
downl i nk signals 606 including sector
dveaee fhaf @ &5CRIVET §3Q) et CSEEPIFY. wﬁ%mﬁﬁwﬁﬁceﬂf‘gégp of Figure 4,
[
is tung@{ (%Pﬁ%&f eg h/%ran@d) s | rﬁ:tﬁtrilg?ﬂfeﬁuen@gq 4. Glﬁag g%gvévr\}&?]recewes
two stgaﬁlrdoarpoﬁerﬁq 6@21(63341‘1% Gi2st s1gselontomperrhieﬁé@ochndg1gad g, @diary

into a frequency hand 6 h.carrier fre
sgnals 5 3TN GE B 0 DB HEBH <A PEscEn SRS g ﬁlﬁe%ﬁtsawmmmmer
il 588 8whi Ee&hé@@do% I
o0 P8 D sl S8R it
compbmsmlt 634 recg., the heacon signal fr@n dlgnecion B trangmities 6§f1 g&waﬂosessed by the

e 58l SRR EPTS rhP 08, OB BEP e Bl

mgnal&}ékb@e:sglh GRRIEYS 132 Rl 882630 deterfiiidsia@juafifyagtipatyofftRe downlink traffic
sector B transmitter 604 also transmts

channekbetweerBBS éaé@mAétagwmt@r fofeeeiverdgQaisiog caeied fsaeengy no24 and
frequ%%%rbagéti 6i$ e%‘ﬁpge\éoﬁ 0&56{@4 G8L8heRn xeg?%ﬂecﬁblg/n ﬁ detection
Into requency carrier requency
modufe?SBA\e diver BMetanﬁmei quetityee30mate. af .a, posentiek @lmuhae ylownlmk traffic
enmbodi ment. of receiver 5%0 of Fl Is tune

ur e {o
channehpetpigen Br sgfiienB jrapsmidesadt koS ﬁ3§wsméam¢ﬁ gs?q\dfa‘cy f, 628

T i ver 630 receives two signal conponent
df &nd 9 mp S
a 1g§%nw%§ ! @%ﬁ first signal conponent 632, including

ordlnary S|gnaI|ng assignnent signals pi | ot

nals, nd/ or on si he sector A
SRR U DS EBaedigo T §io9 3Pt B itg) and other
downRhR§i@AM ﬁgig"ﬂé‘}é’deﬁveﬁ]a%d pYdtietsed Fhrean@ c61BEtich daRlons. For example,
conponent 634, e.g., the beacon signal fromthe sector

each ®ctor an/onielt eansgoder tsanpmise seypedownlinkhugnake £ gy gugrBentsignals,

e B

that tfaﬁﬁﬁitt’féﬁfor@&Bnﬁ?tdewmmle&aﬂlcq:lhaﬂmdl yigeslirigamidel@f trdnf3mits some
downlink traffic channel between BS sector A

additiopalidommnlipk signalss e etos o/ cgBbasgSHatign ddanrifiertion deppkh ayd/popilot
s1gna%2§1t@&gfe¥4n?%§&§l¥¥l BAN BBy HHETE ?:%Qﬂgerﬁoégeﬂﬂﬁ:@ﬂ tr§§s4mtters for

ene etection 7 SNR tect| on nodul e
their Dlﬂﬂﬁlll‘y/é(liwﬂﬁﬁ( tekeffie sighalas. alhgueinkmissios tintoali féeromt faequency bands may
oten alternate downlink.traffi c channel bet

occurlSE DGR GinBVELS SR CETOPORT K PR e A g e relative 0
the trf¥hfiéstdn & S%Héfsrlﬁbb the s&est 18 0AidhrREIHERGYttBedreBpahds | N

some enbodimnents of the invention, beacon sighals my
not be used, and ot her downli nk S|gnals nay be

IrZSA? ?e!g\é@%b%ng] ;Psrs?ncg € %hglg rrec%?v%g 56@ PE gux% 4, 1? %c%irc?arrﬁe with the
invention, is tuned to one frequency band, but receives downlink signal components from
multiple cell and/or sector transmitters which transmit into the frequency band. The receiver
receives and processes a composite signal, the composite signal within the tuned frequency
band, the composite signal including first and second components from two different

transmitters. Information can be generated from the first and second signal components that can,



10

15

20

25

30

each sector an/or cell transmtter transmts sone
downl i nk signals, e.g., assignnent signals,
wGeemsao97eel | base station identification signabGI/US2004/034129
and/or pilot signals, in the frequency band used by
that transmitter for ordi#ary downlink traffic channe
signaling and also transmts sone additional downlink
and isS LgHdab Sscefrah quaiBGhaicAti® ihnfdmagosta@ickoing thendlichiatat ifequency
signals, and/or pilot signals, into different
bands; pach feaqugnayriad cogesgropding hadiffegeng signalgomporent.
sector/cell transmtters for their ordinary downli nk
traffic signaling. The transmission into different
f e qoepaticldangempbyy OFDM (QtthpgonabBiequénttyddivaion Moliplexed)
may correspond in duration to a small .gnmount of. ti .
embogighegt, AReapR Fignal 15 I FHRITRELsdA aorﬁlaélirvrgleréﬁl POayeq Hgnal that is
transrifRel 88 2 h@rr¥Wisfhal iRQernls®THEGLERY, £8 1AAPARASIe & a few tones. When a
recei ver, such as single RF chainrecerver 500 of ‘
beacoRisggmakis4ransmitted do the nemplart @FDM einhodiment mosi of tha t@asmission
uency Lves

band, .. b link. sij .
powe%%*‘éﬂ%&%i@ {OR OIS I%??FIB]II gﬁ}élgfr;ﬁegf%ﬂ%e]sowg%m{)@:ﬂnsg {h%%%gcon signal. In

a r-sec
some efr®B&iMdntsS e WM sighal EaigdHcht 63 iAclubies 4 bR sighalkangonent,

The receiver receives and processes a conposjte ,
correspogdiag to & fiest feppBisict whide é\qucqmdtspgqql ¢qraPangRiggcludes a beacon signal

[ o h . . : . .

cone SRYSEEX 0 B BRAPER 0 P RS IR  hao
differbmfsectonirddsr cetin b engaick eaibedinienohd teeriés selectiam th tmsexbumbn

si gnal conponents that can, and isﬁé@;ﬁd to ascertain

. g :
evalugfiph) ¢lthe begpe siEnelh ImTogERRimethdBs RFaqgn figpals are narrow i
frequélcySHiBR dofpald BB YRS AR REShasGARA fill £ YENE YadIBIVIO the frequency

corresponding to a different signal comrponent. In one
widthpdithe pasklzandéitenpl ary OFDM ( Ort hogonal Frequency

Di vision Miltiplexed) enbodi nent, a beacon signal is

i npl enented as a relatively high powered signal that

| §n bERREIHCE Wil (RS prRsdh@ i veMtiSH, eiedtlirsi shdl @€ 9Enal components may be

freguency, e.g., using a single or a few tones. \Wen a
transthidtgd @htheisgme tines e.gr. an diffarent dragrencirs valERpheguyrenitprglected band.

enhodi nent. , st : i SSi ' . .
B L
Figur€ 61194 fls@chdie7(eidiasratisiggnakemplarysmetoé wbopkrawnyg s corhih@nications

first signal conponent 632 includes a beacon si

. W .
systedRrpeRtEtRnCe Wit RS PEHAN HyoRiem Higyred qompnisey WéPE\%aPen of Figures
6A aJd@s.chfe%t nStHih sfep HOONGIre tHRCoHAEShi GiiBREERRNS isdRRalized, e.g.,

corresponding to a Second, e.g., different transmtter
base stiitiamls avd deinitiadizadhhd/mobile rejesatt poveaedinf. f @peantiors proteads from step
and/ cell. I'n one such enbodinment, the carrier
702t%§FE§§$on i s based upon eval uation of the beacon
signals. In sone enbodi nents, the beacon signals are
narrow i n frequency width conpared to the band of the
pdssten18414 firsebase gtagon transmpities, whicheprirnasily tragsmitip a first frequency
wi dth_of . the pass filter. . acCcor. | e -
oand, {5 BicBl 16 DRSS AR Rehd b Epongrl EEE TR BEGuetel Babd: Operason
proce8@REMN 8 pS704RY step 706. In step 706, a second base station transmitter, which

primarily transmits in a second frequency band, is operated to transmit, e.g., periodically, a
second signal component in said first frequency band. In step 708, said first base station
transmitter is operated to transmit, e.g., periodically, a signal in said second frequency band,
which is different from the first frequency band. In some embodiments, the second frequency

band is completely outside the first frequency band, while in other embodiments there may be a
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transmtted at the sanme tine, e.g., on different
frequencies within the currently sel ected band.
w@bdoenogvel y, the first and second signal conpp@EUSR04/034129

can be transmtted and received sequentially. Figure 6

is a flowmhart 700 illuste26-i ng an exenpl ary net hod of

operating a conmuni cations systemin accordance wth
partid] BPerPipaf @Y fidsDMRINeb oY fréfuBhidyEbahds OMPoh&asmBd#ments, the first

conbi nation of Figures 6A and 6B. Operation starts in
transwyitigp arbthe spgrmddranpraities mmwim@ﬁe@y@e@tﬁfq ¢f the same cell; the first
signai gclbr}q}o%lehtzig gx‘ans%mgt'ed uplﬂg & él%t%meggg‘ OIa{n?er{n%'eﬁ]érﬁén?l bﬁ?sgoﬁlcﬂgg to a first

nobi T e nodes are powered on. eration proceeds om
sectofbfeai d/dzhe ce11s hrkjthé Gekond Bigatlamfddentds framssdittbdisgng a second antenna

station transmtter, which primarjily transmts in a _
or anfeppa¢leMERIFPBISERPNGHIRO 2isscand speioeef saisl samerfeh fn gome prgpodiments,

the fia'tj QMmi&&%mﬁ@Eegbﬁg S sthiftbd 8L 1()(%{:51%9 W?ﬁﬁér@%‘ggiﬁ. In such an

eration proceeds fromstep 704 to step 706. In step
embodOfent atledosuigiahs@mpdrehi isnrabsraitediusing /, firgthintdmna or antenna element

rinmarily transmts in a second frequency band, . is

corregngine 4 f55tCF liryhthe SeeOp Siegal comapRsIy Fyfansildisine a second
antenfih P& tefrRBRARGR LoiréspdAdifAg fd 4 Sdcohd ESHEDFtatieiprocddds $lofPstep 708 to

708, said first base sta%lon transmtter is operated
stept1@. transmit, e.g., periodically, a signal in said

second frequency band, which is different fromthe

first frequency band. In sonme enbodi nents, the second

f eqweemay, Haobilé fodedpdetied iyopeuited deretdiee & kigail including the first

frequency band, while in other enbodi nents there my .
compgaery 3¢ theecondesignabcompaneat. finseme gAPodupty the Bgipb icgeeived over

a peﬂ{%ﬁ@gﬁmel ﬁg%ﬁmrs?m&.km énall E&ﬁ{)éﬂéz‘hl lard fe%?isvmi bi &ffelaeﬂgpoints in

second transmtter ar oca n difterent
time. SlaGbme e nifodinents alnefisedrd, setdrel sigmastormpareats asormpeived tit the same

. is trapsmtted usi.ng a fiyst aptenna or antenna
time, & BrBL RSP Beneirs iy e Fret Beauey Bt enid same
cell; and the second signal conponent is transmtted
usi ng a second antenna or antenna el enent
cdrheaspompli7h3) amssbagé Eilaninseictmebilefnosig’s deostyer iscaplerated to pass said

, di he fiL ] dth d ...
s SRR PSR ) ol BB B AL v

selec@HE&th?u)ana.hwhé pdsSBan8ifgieAtej ' RONBNGutsi8e tHeaMStréduecy band. In
usi n a first antenna or antenna el enent correspondl ng

sometegnbgdimenss, ecelan ORIAM arplodinaen nhessip thel firsbansogernd frequency

¢ .
com TSRS 1%, TSR 0 SRR AR, AR rencs
width dopipasddeto tH®idtie of$aippasibhndlfiitesteey, at biost &/20uhe frequency width of the

node's receiver is operated to feceive a sjgna
passbpR filief; HQSQ%CW?Q@FC%M@H@%{\’&‘ %rrﬂeéeg@zrgﬁgq@%wnds are at least
1 M}fzqm%mhe,aa%bgf&{%nm@q'gqgvas@d lebd¥Ra® D WAL i WidigCei ved

over a perio I'me and the first and second signa
conponents are received at different points in tine.

L Sg%&aﬁlgg%%iggﬁg%zﬁtvgﬁ%é{) is{eﬁglg.gﬂtbsstgg 9PP, sgiidq'rqgllile node is operated
to perform a first signal measurement on said first signal component to generate a first signal
quality indicator. In step 716, said mobile node is operated to perform a second signal
measurement on said second signal component to generate a second signal quality indicator.
Operation proceeds from step 716 to step 718. In step 718, the mobile node is operated to select

between operating in the first frequency band and the second frequency band associated with
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time, e.g., on different frequencies wthin the first
frequency band. Then in step 712, a passband filter in
WwGe 200d/1000bi | e node' s receiver is operated to paBSI/BES1004/034129
first and second signal conponents, said first and
second frequency conponentXd-being within a selected
frequency band. The passband filter rejects signals
said s%ﬂnﬂlfﬂﬂuém domipdherft/ag @ f@rittiyn bardd fiks afd seoadoslithintisators.
g., an_ OFDM enbodi nent _wherein the first and second
(hmﬂﬁK@qm%Wé@S%@ﬁﬁ&ﬁéﬁ@§0é¢ﬁ78@acon signal's, the first and
second signal conponents are narrow in frequency w dth
conpared to the width of said passband filter, e.qg.,
atIn mé ethbadintehs, fhe eepedriny step dt(y fidterinf step 42 braudcmeasurements steps

ter. In _sone enbodi the first and
714, %lécaéwpﬁ?tsa faiiEp)e B s sefec IB%E?thmalfi ﬁlr%aaa fiecopg| frequency

bandspcﬁ%ﬁ:%aﬂ@ it pdrkGmelageAhB @&ﬁ)‘ﬂaﬁqalkt?Sﬁléﬂ@hx%eé\ﬁ'%aidrhrst quality
eration proceeds froms to step 714
indicdtor fot eprezlmrmgad dntmyb] Eg.,Adtee mgermi@:f ate@dtetmlrpé idueation gr a fixed

numbEBﬂ%mg’xe?%lra‘g fge gst (h%?: é(? %rlé‘egal}]t aSI(N? %hmlg.%? %ands in response to a
short 'tdi‘ﬁllld}ﬁlltaﬂ&ent'dhaﬁgeeiﬂ céaditiossdi d nobi | e node is operated

to performa second signal neasurenment on said second

si gnal conponent to generate a second signhal quality

i pdi t

7?% sc?rﬁé 8 oc@ﬁ‘%&@ hgrgelgé ﬂgqsgﬁseﬁ 28} étpg&iee?e%rt@é gﬂ tRledld. For
examplel thetselbﬁin@aﬁn mrﬂﬁdeatsd:lékglmgnhd ﬁeqdenc;_sbarfdrcemmepmryhﬂgindhe lower

and t he second freg gcy b SSO |atag€l16 \é\)npt hsai d
signak @bVl vet behbs i bopdaend Gahbey thegicged saidt
prede%r%@qmglo%’ ?Ar'atﬁfedéf@hﬁﬁédq{lérva@'?ﬁ@st WhEn BBl‘Ph“s?gﬁﬁ?cérﬁﬁHﬁents
step 718 to step 720. In sone enbodi nents,
indicate samsﬁacttgy sbx&btldrﬂsOtheﬂowcrexuahg' sge ;bovvelrzpo“andmnd may be selected
. measur enent s s 714 716 er ated nultiple
freemtgitﬁ%gl,gﬁﬁrrﬁ?“f&ﬁé (goel??tqsﬁcéb)ﬁ@‘f%eéﬁn@gﬁd first and second
frequency bands of step 718 is performed after the

second quality indicator exceeds said first quality
i rﬁﬁe@aorornafy @mvoévqo&ewét\grhﬁ frragenaythapg sprrespogding o tlierbegher signal

qualltgfvag ue we\}ﬁn Vne Rk &4 Stfl?srt%@ g‘%ﬁ%‘ rs@hél ddt?ilaﬂ{yt\%llf )fseﬁjel{)w TQ% predetermined

rreasur enent’s.

threstfoM tl@kﬁb@geﬁétlﬁg’ﬂﬂhé Peitdt bard pHeS eighﬂ qmaBtlyGE tm ts@t‘lcm Sﬁ‘lectlon can also
transi ent change in conditiaons.

sone
involyheelagting e segondsirosmigncy Qﬁﬂsﬂv@nﬁa@&gﬂeﬁlgﬂamk&ﬁlﬁh Valsh gpsgeases over
time %: T saR AR s a%“&‘h gg %Ql'i]ls r%a@@s 4y hHQ%nd%%ﬁ&tehE@inttﬁ@ﬁrst and

requency spon tot l"ower si gnal
secongumhblityywaltel akanghesigh h&hdaltlng thaatie \sleﬁicﬂsdemngaiaii hepdadg toyard the

trans%ﬁ{gg g?@l? %%(?Pél )éfg%?l crq?%o%e%m eatw\%ﬁ L e&nﬁhﬂrtecgﬂ%ogent?ransmltter

conponents indicate satisfactory conditions, the | ower
quality, e.g., |ower power, band may be selected
f Teedmg embedimegtse thesolsetinghaieniistadunasionséd quplieraftsperice (QoS) to be

prOVngCP tloI tﬁé mobile node, e.g., user, said selecting function changing in response to
information indicating a change in the QoS to be provided to said user. This change may be
implemented as a change in a threshold quality used by said selection module to select a

frequency band.

In some embodiments, the selecting step is a function of communication system loading

and the method further comprises the mobile node receiving, e.g., from a base station,
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Sel ection may invol ve selecting the frequency band
corresponding to the higher signal quality val ue when
wonmsab7eri d first and second signal quality vedTIES2008034129

bel ow sai d predeterm ned threshold thereby selecting

the better band when signd&8-quality is an issue.

Sel ection can also involve selecting the second
inforrhatRMUBdie i RITdorinaihi bk dylsieat loadigpahd enoalflying suial séRcting function

decreases over tinme and said second signal quality
in respefisaéo Ahindicatien inpy ehange Wecoal?arauracaﬂomfsaftéwéeadlﬁg ther Yexample, in the
case iSSP yFRfesS AN BB hiyv{ Y BEn RREFPARrY B, the sclection may
alter 4 weightusel én theanleotidrt daterafindtioe ts erated siogpal prefergmoe éortthe second

and away formthe first conmponent transmtter. In sone
frequeneydandrent s, the selecting step is a function of a

quality of service (QS) to be provided to the nobile

node, e.g., user, said selecting function changing in

r és ptopu §é0,tqpetatibmimitdcmd bapedi upeni whyther eheafigefrequenpebasigs selected

rOVId to S chan
or they ekt aend % filbeat TP g o oo GodRY st peppperation
proce&d@i Wa s&lRElHn ORI R Btd PeSRIE Bbwaver| i€ ﬂié%@é’ndl@ﬂ}ilencty’lband is
sonme enbodi nents, the selecting step is a function of
select@@ﬁhmnfeaatw@rpr@%ﬂ%ﬁ% stepad*ng and the method further
conprises the nobile node receiving, e.g., froma base
station,information indicative of comuni cations
S)US stepr7 |24D abé pgsband fitedisf qunt’rglléchllocbaseiaat tdcngd baminstead of said first
response to _an indication in g
band. c@ﬁ?Fﬂ%‘i"b%‘ioF%ﬁﬁls o8 EeR 1 ohYp ﬁ@““GPBPg @9%% 26 t‘? Her 28 -case
where a wireless term nal detects heavy use of a first
frequency band, the selection may alter a wei ght used
i fin step 728 the sécond asestation mansmittco vdri@aprienarils/ttramgm in the second

efer nce for. the seco band l.n s
frequbiod e Brp e TS AL ey B roEr Ay piEsfop feadency band
In steg 180U R TitstRABsthiforS@ArR ittt 0Pk tﬁll‘tﬁb&,@ SQA6N traRGKIBE Yvhich primarily
Is selected. If the first frequency band is
transraigd mdh@ first fmemf:n@p dand is onejgredde s@rsmit 4 feusHnugnal agmpenpat in said
secong géég?ltgc?/ Sbé%‘l n S ep z#g\r{]\%osgé?néitl{agé ggtrlc?n i ggraEerdetg lﬁ%ﬂ% 3 signal in

said flrkt fﬁdq@@nc@afhndt hﬁst@;&ﬂ&b admbbild rdeis Secedver idgetdled @ Pesiee a signal
sai d second band instead of said flrst band. Operation
inclugipg tedisd pigBrhcompgnens and the fewiheigns ﬁ@nwea@taopz@t% proceeds form

step 7%51%’5 nﬁ%%.' th %67§§d BQS REGIHGn Qfésrﬁolﬁte‘ﬂdd@ s operatad to pass the

tter, y transmts in the secon
third ﬁrrcbﬁrpuﬂh cign h)la:rmmljoaem;;) beiag wthirotht: seaonrtifteqaertclyi badd.s Ingstep 738, the

RN T TN —

gener§tte%tth9{i‘ sfgﬁﬁrh%mntyﬁﬁ&cat@f“ el tdpr 1408 1He | Yobi fedag s c$pekaﬂed ﬂ@)q)erform a
rst fréequency band is operated to transmt fourth

fourth_:,sn gmélme@mrpmnmrqn saig fogith signal component to generate a fourth signal quality
indicator. Operation proceeds from step 740 to step 742.

In step 742, the mobile node is operated to select between operating in the first frequency
band and operating in the second frequency band as a function of said third and fourth signal

quality indicators. Operation proceeds from step 742 to step 744.
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second frequency band. In step 732, the second base
station is operated to transmt a signal in said first

wo e@guexiey band. In step 734, the nobil e node' BCT/US2004/034129
receiver is operated to receive a signal including the
third signal conponent ane%he fourth signa
conponent. Operation proceeds formstep 734 to step

73R steb 48t GRralidf précdtds lesbhmndviidihdrelie fifst bide 88Dt €requency
node 1s perated to pass the third and fourth signa
S

band issaiseied nisthp eeaegd \ﬁaegmmqytbhed §ée@ﬁad,fqp@aq9@ﬁ@y00§s%fromﬁtep 744 via
connet%Lﬁg ag%?%nap? Q '7%9 ﬁg\ggvér Sif %gfr@%@éﬁéﬁ:ﬁcf&{rﬁdqg 81&ted, then

ureénment on’ ‘sal
operationprugesis ftain gep Sdatestep 746, mdes thea phssbaral ﬂlhtqr in the mobile node is

g oot AR U

gReNtonBeHRMIIa We7 2 hQtplinasi gnal quality
moaéa%ﬁcatg?mm eré%ld%g%roceeds fron1step 740 to step

742. In step 742 the nobi |l e node is operated to

ect meen [ in the first frequency. band
o TGP R e O B it S st AR g R SRR Y hn cxemplary
wireldsd iR r&felv%ﬂhﬁactcbﬂdﬁﬁ’ceaﬁ% fieprdsentSingstidongual i ty
i ndicators. Operation proceeds fromstep 742 to step

744.1n step 744, operatlon proceeds based upon whet her

Ll 7 3ho gaﬁloﬁ%?g @g@;«gﬁfe%{gacgmlﬁn@a%oﬁg%%m ko,

secon uency operatio
suppdRting eRllplé cotiestargd sprédd speatrmﬁr@lﬁhMl signatiagenfplétéhtédin accordance
' step 728. However, if the first frequency band i

1.S
with the ﬂ’éf‘é?rédnvetnﬁéﬂ %ﬁ%?@%ﬁ‘ab P® e etraplpry Amtodment £f ystem 100 of
Figur® tlepﬂgélé 7 1 %\ﬁra‘ﬁﬁséffﬁ@ﬁpfdr% bRt kébtérftfénﬁﬂ%*ellhesdioéal 2 804,

I'S coftrol ass said frrst frequency band
cell 3i806t Eavth cofl (8@2 (805%,6&0601 cepfgsens e vdieldsandver@rearad fovm basc station (BS),

s BpESFELRI 0L BLAP R S 8 HOOIRE KR A0, By Lmbity
emboBIE4HN GBS SH@PAFizuRY TIRMESSRIsee1d,812bite éﬁulﬁé‘@mghtﬂéﬁ/wa a network
wirel ess term nal receiver in accordance with t

and cplnléetemothmtwtbr&rmodﬁ apdrtee Intesneindn theraemplny embggiment, each cell

e C n
w2, GEETRL gt GRS RHEhR0  fhpsro1,
and s&dtG@IBI1 HICell 2102 heNtdRE sédloras 820 Ckaﬂ@ﬁBVBZQhartd'Rcl@E €88§4t Cell 3 806

i nvention. System 800 nay be an exenplar¥ enbodi men
includsps segfer AR200tscior B 2w and sectorCRd0e Freyrad)alipagcelydes an exemplary WT

801, Meqﬁ'{rﬁlah%l OJccel ?ﬁﬂ%‘ g%éthgékés ntslﬁfe]tngg)g Ogi”r 801 ﬁﬁg b, n&Qmplary

embodapere 9EW'B 300 vi Figless EawelagdVaBOHs f:rmrerﬂ poas ef sttaa:hrrlent is the

B BSI 808, 1 812 ec I
sectobil s mILERr %ﬁfﬁsé B s hyins RAELBYR g a5gepicatca by
arrowo§o3Fi gure 2. The BSs 808, 810, 812, are coupl ed
toget her via a network and coupled to other network

nodes and the Internet. In the exenplary enbodi nent
4 806,i ncl.udes th

o0 8311 9% 5P AR SIS LT RERP s o2
combination 900 implemented in accordance with the present invention. The receiver/antenna
combination 900 of Figure 8 may be used as the receiver 302/ antenna 312 combination in the
WT 300 of Figure 3 or the WT 801 of Figure 7. Receiver 901 illustrates an exemplary
embodiment of a receiver, in accordance with the invention, that can process multiple

components of a received signal included in the same selected carrier band, each component

conveying different information, e.g., information corresponding different carrier bands



10

15

20

25

30

and sector C 818. Cell 2 804 includes sector A 820,
sector B 822, and sector C 824. Cell 3 806 includes

WG emsa097M 826, sector B 828, and sector C 830.PEi/gsr084/034129
al so includes an exenplary W' 801, inplenented in
accordance with the preseso-i nvention. WI' 801 may be
an exenpl ary enbodi nent of WI 300 of Figure 3.

transrf@ABY AlfYerdik (BB dmitefitridfR diPGeMitraAmAtahRANIE Nthel M ghd B
sectof 3 818 transmtter of BS 1 808. The WI 801 I's

. embodipvnhiy wellvenitgd %e@ 1l sigaalicatipeagrésians Fomnpusig gpusing the same

tech Fli gure 8 |stexa uq .an exenplary wreless term nal
cchnpig %ie\/%’rsagt?l)'%fh?e'ﬁﬂ% #42" conbi nati on 900 i npl enent ed

in accordance with the present invention. The
recei ver/antenna conbi nati on 900 of Figure 8 maé
b regeiven a0} 6LEIEVErS 5 SuBledbh Brosass NSRBI ARICh inclygles a single

RF pr; gegé |¥% Q@Beg remx &%gt ehg(;né%d?@)?\eﬁ%q%@e} o98h n@e%ﬂéf:&vgr 90f1 is coupled to

an ante@te90ewhich fecedes daanliek smgmah\s frbm a mumhty mfmectbl'{attll bask station
process mul ti %g f a received

wansiggToa da 1ok A0 5 FEUSEN Bt e REAP R EBARTe S fhe RF processing

modu&%mﬂaﬂaescao&%%nme S {185 908 ahd'h Bfi K& cireRit 968 9The RF filter 906 may
I nformation corresponding different carrier
be implnustedan sipassbent! Hiyerdinfifsevenas 4 frequenty synchroatration circuit. The RF
nsmt ant nnas

oL S0 g B3 i SRS e PR B o

contrEIRBNIUO KR filisH fiFsds RecehRERi dn@Cdvniongits vEthin thessdR®ted carrier band
type of nodul ation. The receiver 901 of Figure 8 uses

and rejeats pigeast RAMpsised sempgnantaruisidhiherscienied Gaelr hand.ngl e
RF processi ng nodul e (frequency synchroni zation
nodul e) 902. The receiver 901 is coupled to an antenna
9 (Phe \efR dIpassdan@signtd firni thie antegnab@4 fsriopntao HelRRAfiltery906 and

procegigd by o UG R0 B IS 1R G B0 i 'S0 e aC e signal is
outpu? Fr?%}l:tﬁé 83%) gﬁzg’s{hg modale 98 land ?rﬂm@t&@ﬂis@%ﬂd‘ﬁl'te@ S TB% gltered

a’mxer circuit he RF filter
outpumfrpmibe basebandhilta®12ss mpptatssaba’dﬂ chnwreor naorhille 814 evhergsanalog to

R {E s N e
for acﬁiﬁi(ﬁl‘ﬁt Brers. arHeamk GRpRGE tRMisieN et O 159ﬂ-1§ht td b ﬁlgﬁi’ﬁl signal

ilter passes received signal conmponents within t
processemgwéde Q4B The dtgamumarmh praspasingsmadule 84 inclusies a Smyng|

synch|1' n‘%ﬁ{}gg}t}% u‘i’e%7 de%h%r f# G <?qrr]1 aér{t ff‘t t15’r?8~%2u1£@7 and as1gnal

ass SI gha rom

quah(gQietehﬁ)r Bb6 f Thlﬁsedl gﬂi@ Bighatpocaciag Sﬁiﬂiuhw 1B 1§bx[ﬁible!:d>frf01]y tlecodmg
08 resulting in_a baseband signal. The resul} g
broadgass ap el as Wyh specific ip{prmation. edim lﬂfﬁ%mﬂa‘@‘bw&?é% fghe individual WT
2 and input to a baseband filter 912. The
andn?ﬁﬁ#éﬁg output fromthe baseband filter 912 is input
to an A/D convenor nodul e 914, where analog to

The timing synchronization module 922 is used for timing synchronization of received
data being processed, e.g., received downlink signals. The timing synchronization module 922
may implemented as a symbol timing recovery circuit using known techniques. The decoder 923
includes a broadcast module 924 for decoding received broadcast signals, e.g., assignment
signals, pilot signals, etc., and a mobile specific module 925 for decoding received downlink
data/information, e.g., downlink traffic signals, intended for the specific WT 300 (or WT 801) to

which receiver 901 belongs.
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digital conversion is performed. The resulting out put
digital signal is input to a digital filter 916 for
wa@adnstoworl filtering. Then the output of the PEOUSBN4/034129
filter 916 is input to a digital signal processing
nodul e 918. The digital si3dgnal processing nodule 918
i ncludes a timng synchroni zation nodul e 922, a
decoder 923, a beacon identification nodule 927, and a
ignal quality detector 926. Thus digital signa
Ihe bsadon ddenbidigatéongmgdyle 9 R isleptifeescy reﬁfawcybedié% gigngy being
S
proce?se?or 2 trs e Mt s Berop fhsnfien A RATR fAR ot carie
frequénch @sed/fos its pHimaty dowdinkysigrlatiogi Eadhi wacorndghad n93&2bei, & g a signal
used for tim ng synchronjzation of recelved dat a
occupyngcagle PFDM gymboldpas Wah otk PrReaslydral ?Ctofﬁ@"flf‘meﬁ ergy
conceﬁ%%ﬁ‘ bRMAGHe! 1Bfk. BEULE H2Ke Wac'té?ﬁh@ﬁﬁﬂh@ @P@»/I%e%t&%nals the
I'mng recovery circuit using known techniques.
beacodemrﬂ:éncatﬁﬁﬁnodvdb Q2esaraidbmtdy deamn signdlsl witbout h‘amng to process the
codi ng received, broadcast sj s, e,0.,. ass t
signal§TRuptL hepige aiegrm g top piodiledhg o uecitpae AL TES
nodul e 925 for decodi ng recei ved downl i nk
data/i nformation, e. downlink traffic signals,
i Mhesigaal qushity cl@éeos«pyégﬁfmcduw a30gpal eiovdy BWOasrerBenkkireyit 928 and a
reca
SNR @150}1 h t"ll%gljslglgiac? e(?_%g é&g%g%nérQQgﬁh%ﬁtg %Etﬁrﬂﬂeyﬁ)q l(!lkf?erent

chandéfsofrﬁﬁxseelﬁiuiﬂhtﬁof&)ﬁ@ saiidr eell@s®r shadnicers3e $¥ ’D BOO based on
transmtter associated wwth a specific carrier

measyre@gRis AE hedgesavadgrentified heagerrsigngbwrdine ralily gRampiegs based on the
Lk o @or the SNEIGRui CPURXpR Which i
S‘gnalg‘?ﬁ%@ﬁ% sy%ﬁ(}mt i ms\&&%Ut find/or the SNFARCuiCE ylb total o
functiseof ateaturadisipndl eeergpn8ignyl quakioesstimateidfamatibe 93hO35, 937 e.g.,
on Because of the. characteri.st of the OF
aulity S EHOSYBHfR) e HERB 51T HERYF (Gt hehPSie L ogppded (o the
band Qé&tlog @Bhirder 08@EPPe Sl MinAkinialBaAH kelBion i cisnPr 0Cess
he signals through the timng synchronization nodul e
922 or the decoder nodule 923. The S|gnal quallty
detect or, 926 incl ud naI .
?[lthg Gl abEReRgntd ‘SfOPP e @?8%%9 i'gha chpufar?m the digital
mgnaﬂ%ﬁ@&bﬂg nfotf | OPIBSE ateRiydHabhid/seRstibmadmrollepd10td mekeadlﬁcmons
annels, froma plurality of base statjon _cell/sector
concerniag e seftings of @e\m@o@%%u bal toehestipd Rk REspragessing module 902,
e.g. (v%fc%' b\éﬁg ah&jﬁ@ glqbps%%&?ign §é(9§kat¥a%sm}_ttl§ Goald ﬁeyselected for receiving
Xsed on the si ener gy neasur enent
downtlihk ebminu@28tianst put and/ or the SNR circuit 930 out put
which is a function of nmeasured signal energy. Signha
qual ity estinate i nformati on 933, 935, 937 e.g.

q VRUIHES an QS [RSPRBFDN G0l e ERgital signal
rg%gglbl&é %@Fédﬁébeacgﬂ is forwar dedotpge %ta Jigna

procesaingmdwln 9d8|aml telbend sdlection cloatrolder @10 ryiateusi WQ webuh@h the various
elemesﬁts! may m?cprclga%ge %ata and information. In other embodiments, bus 509 may be coupled
to other receiver components, e.g., digital filter 916. The receiver 901 may communicate with
other elements of the WT 300 via I/O interface 907 which couples receiver 901 to bus 312.
Decoded downlink traffic channel signals may be conveyed via interface 907, e.g., to one or

more external devices such as a display and/or other WT components.
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The signal conponent quality information (933, 935,

937) forwarded fromthe digital signal processing
wonashe7018 i s used by the band sel ecti on contPr@l/82004/034129

910 to mmke decisions concerning the settings of the

carrier frequency band to-3e used by RF processing

nodul e 902, e.g., which band and thus, which base

StIAFiguite 8a6¢ @ﬁtphf G| tséledfnonS:bﬁmblderlQ&Osﬂl&dtt@ doriteul the RF
recei ving downlink comuni catjons. Receiver 901

of
procefsiggedgleioNe lncsker smbprimant .4he bandl solsptiemeqntendier §10 may be

coun PPl A% P 4R IR, e

of thevtiaint GelsctédnesvatrtbBerrtdY) canbe ngdaan gentdnﬁtthe éilgdali firlf ewimiget1 6 @nd/or the

d1g1ta1|l gtggqgl\l}zqgceggbﬁgg{? ]lrf]:ts‘)siBeP gsuch ?ﬂsﬁ% lgf Prqcs slugeg?_@togq-lﬁégs receives and
passe§ § WRU S8R bf R Ye CARAUNNGALS. %ﬁlﬁpl@tﬂﬁﬁﬁs gh® fﬂ%%@ta@hltenng 916

t he 300 via I/Ointerface 907 which couple
and/or thealigital si@ndl procdssing Bodule[SH8sdlects d@artldf te ltecqwd s;gnal to further

proceE R el B AR AT P EN e Bl O G5 e win o
contr&ll sidaP¥r ABEHIPfecOVERFroMkhE BARARRRBE 6n Edhufol1gh!9 FD. 8 t he
out put of band selection controller 910 is used to
control the RF processing nodul e 902 In ot her

CTRBLTIE Sy BRI E S AR A BRI G oM Bt

with e giahti . 0OAeiBienfatthett h@rﬂeb@mpm¢ Waﬂmse tetrmutal afg.t WH 801, in the
band sel ection controller 910 can be used to co héol,
& pf Figure 7

exempligy e SCRIOrS RAr celf Mivef-6al6 W AR HTOIRENBRUANG Y Sten
using A XS ERR's &em:ﬁw & Bz 1001 S USurk@S8 Svirdldd§ tdffinal 801, e.g., a mobile

proceSS| g nodul e 902 receives and passes a w de
node pombiiom iofurtendysagg@ed madhs sypreah 30@sugh, thatut ctanpb@lﬁandmsi 81gna1s

rom S0 1S s b DI 9B BRfr R BSEAH B anmier

1004 fﬁl@%bfﬁ%@,] bgrfﬁim h B\ deNtNREOP LSS ePIUD6! Akiudfic Bht the WT 801 was
discard the renalnlnazpart of the received signhal in

previewstyeldsast® twinsmitter d 802, bot isgioyrdesestirtodiagsmitier 14| ved
fromthe band selection controller 910. Figure 9 is a
drawi ng 1000 illustrating exenplary transmtter

SiER@ll NéxctdrIT BB daN002 Wahdmithdownlinkrsignals. 1030 sisiig carrier
that there is an_exenplary wireless termna

frequgmey fo il0§ wgh@)@e}%ﬂ\g}{; BWhaad 4@H3. 5i glaﬁepm@épqludeedogwnlm\l/(mt-rafflc
chaanElJL ghalg ?bil W RPTERich ?P%‘ﬂéﬂfe‘g@rﬁéd)lg%wylf Pegmn'\ggg Al a beacon signal

using an ove syste
1024@@8&5&&&6%@ av]/arrgelsbadedtremmgﬂml BfBﬁdr; signgjs haw beeb |dbplct¢ddﬂger in size
in notion, is currentl stuat in the

than iy fighals 1o 1HAHTAt08s Reacons g %li‘ad’ﬁzi‘l o e HedRispion cnerey
conce]nu%ﬁgﬁ 81 a Get (AL BAGI{ thek a&@%ar%@igﬁal%'ﬂ@ﬁé @cﬁrs@ﬁa@ e@sgy to detect.

cell 2 sector B transmtter and some sign
DowrilrrrkrtradanSgndls 1022, segc tanpretad apentiunm @FDM@@nalAs@md fwahe specific

WT o:g E?eteq\éwgt ﬁ)g\]/{)a\gggg&s?\é{l% fllp éﬂél!&}?ﬁfli# Cﬁ!gb iec or%'}ra}lsmltt%ro RﬁTZ transmits
downlink signals 1026 into a 1.25MHz frequency band 1014 with carrier frequency f; 1012.
Downlink signals 1026 include a beacon signal 1028. BS cell 1 sector C transmitter 1002 also
transmits downlink signals 1030 into a 1.25MHz frequency band 1018 with carrier frequency f,
1016. Downlink signals 1030 include a beacon signal 1032. In this exemplary embodiment, the
beacon signals (1024, 1028, 1032) and the ordinary signaling (1021) are transmitted by

transmitter 1002 at different times. Most of the time, transmitter 1002 transmits ordinary
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BS cell 1 sector Ctransmtter 1002 transmts downlink
signals 1020 using carrier frequency fO 1008 within a

wd 2@05MzoBW band 1010. Signals 1020 i ncl ude dowen/Usd004/034129
traf fic channel sirgnals 1021 for WI's which are
represented by small rect&dgles, and a beacon signal
1024 represented by a | arge shaded rectangl e. Beacon

downﬁhl@ﬁl@haﬂxd@d@@l Qﬁﬁ@c@lﬁ@nﬁl‘l)@@ d. afediodichily, $taa€mitfeam002 transmits a
marga %ﬂa s toillustrate that beacon suggnal
¥

beacon siamab | Sgcnelm?-} iapdare oS thsrPreinangyenabngevitth e tgfgl or nearly
total s%@toﬁtrg ﬁ%}?%as ' g&%ﬂc%a@@vﬁﬁ% ﬁ?(a%blg Ql%balnaimqumlné sequence

tect Ic si
can belﬁlﬁib,tured guc,h thatshxr &ad;napﬁcltm ey EDhr@ighre@hconis ﬂﬂ%dl@dS 1032,
for the specific WI of interest 801 have been shaded.
repetifi¥el¥ddi ti on, BS cell 1 sector C transnitter 1002
transmits downlink si gnal s 1026 into a 1.25MHz
frequency band 1014 with carrier frequency fi 1012.
DzBMeillr&sestog Batransiids 1004 krankenits doavndiok S@nghdm&@siag cgger

frequciuuf) PR Ghaf! 90 Y Pand 105 Bigs LAY dongink atric

signalb Q980 YArtW TS dmhidhedre fppeteBee ﬁ?/ trall @fangldsyutld Nbeasbgkighd 1042
1030 i ncl ude a beacon si 1032. In this _exenplary

repressfisd diyradatge shidedsediangie. s ngeﬁiélt@n(Bfo@AI 2 sq5pg B q@f@@)ﬁ@rﬂ&“
cans RS RLA A3l AP IR o g MBI 034 nluce

beacofnrsag’l\ﬁm(l%e 'BSLEKIZ2 Edc&fﬁﬂ?ﬂrﬁr&nmtdl 1oa4 yltiomhsmks d(l)\gnﬂaﬂa sm@als 1044
but occasjonally, per i

e. d| ca
into ft@ﬂawmb@ﬂ%wh&adéowlaﬂewaés 104gdnely f{ sigagplp46. In this
exeméﬂlgg}semlgd'm&g elHRaddnas Rf(lbfﬂe 1@59'1@@5)\’%@ tHOB8dify signaling

e total or nearly total sector transm ssion
(1040p eweranbmiteg ycrasmittatlétd ardifforentigacnrMestgr she tiMpgransmitter 1004

tim seque can..be ured such that .the .
mansrpordihary P G ok PaL e Be by 8350 Syg ransmiter
1004 ﬁgﬁ%s?mtsrae&%%ﬂ §i¥RAIY1038S1646, br 2045564 glaccBoit tha Bedtharly &gnaling, with the

transmts downlink signals 1038 using carrier

total cprrn@qme tregl sector QAEMAsSIQN povteh &eing ZondantrBied 19 e henean signal. The

tlmm%\ﬁ%u\%ﬁcﬁ ccrlﬁioz)F 8 r?gtsy g 8} H\’fn %l tra}lgq?ftte# ié%cﬁacﬁ)é ) %hrl)gélpbéaefms 1036,

1042, b@a6 olep&itnienl. 1042 represent ed by a | arge shaded
rectangle. In addition BS cell 2 sector B transmtter
1004 transmits downlink signals 1034 into frequency

ba}ﬁ%ﬁh@%%%&%‘%& 'P*i (& 1%8ltr%ngxggs"’dd\ﬂﬁlnlk@?%rﬁlsbﬁﬁ%%@m carrier

si gha 2 sector B transmt 1004 a SO
frequéricyrfs b tswidloiwnhd hRSMH;rBastaﬁﬁél@lS riignaly Elﬁﬁendydd:)dmnlmk traffic

signali A8 TV Ry PA g G AL AT nElS: BLBegr gatid 060
reprege%%% 2182, shM@Ect@x@e t Headﬁftwn"]?g YelB3 Sedri Aeranshdift®d 1006

are transm tted by transmtter 1004 at different
transtnitsrdewnlivikstigrads 148 intorfrequencarband d0H}) Downlink sigrals 1@48 include a

beacogl sggnrzllPL(ZSrOd%jgeér? §/ec'tc% I,gh'gr}ﬁ%% Et 1Q)06 A tloa%gr%ﬁg 88\91111%( signals 1052

into frequency band 1014. Downlink signals 1052 include a beacon signal 1054. In this
exemplary embodiment, the beacon signals (1050, 1054, 1060) and the ordinary signaling
(1058) are transmitted by transmitter 1006 at different times. Most of the time, transmitter 1006
transmits ordinary downlink signaling 1058, but occasionally, e.g., periodically, transmitter
1006 transmits a beacon signal (1050, 1054, or 1060) in place of the ordinary signaling, with the

total or nearly total sector transmission power being concentrated on the beacon signal. The
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1004 transmts a beacon signal (1036, 1042, or 1046)
in place of the ordinary signaling, with the total or
wmemshy7ont al sector transm ssion power bei ng PCT/US2004/034129
concentrated on the beacon signal. The tim ng sequence
can be structured such thd#-the transmtter 1004
cycl es through beacons 1036, 1042, 1046, repetitively.
timingRqaéide can 5€6ir@turdd blicNE i thd &inshQér 1008RY ot throlgpM Beacdns 1050,
nal s 1056 using carrier frequency f2 1016 within
1054 tlﬂgo repesitpRlyBW band 1018. Signal s 1056 i ncl ude
downlink traffic signals 1058 for WIs which are
represented by small rectangles, and a beacon signa
1@6&1§®@h@$@9bﬁﬂomyneat leactgef thébebedn sigatlaid2d, 1028, 1032, 1036,
ion BS c 49 3 sector Atransmitter 1006 tranFnHti h
1042, dQ%lhoﬁQ ’é)%n%ﬂ ) 35S Mttsdet Higame Jrapsmigsiop pawer level. In other
! } gitRtent 88L0n Bignals,
e P I e P PG 1o i dend BoRon B2
providbdwhé Wiks lgiogntae gan@msmmpwﬁra@qgmﬁbty ebdhbleamll&lgnal or know the

.Downl  nk signals 1052 inclu eac
relacianpigs bRSEh By Enmsionatve! EReS aniaen e AL opadyiends

1054, 1060) and the ordinary signaling (1058) are

transmtted by transmtter 1006 at different tine

MBiguref0 istredrmiving, 1 10P dthestriating:An QOOWIAY SABPPSIL Ségrbﬁl ﬁ%‘??yat the
e
compérh@&bal 10@101315’ 116%411®r111240)1 4, anddl1a6. eCofnpbhkmtm Hdnai§8, 1112, and

ignaling, with the total or near]|y total t
1116 fepgﬁs;e,mﬁr@sﬁe@rgnahms%hﬁ&ewwhfﬂr s artgiest W Op i, to1s.
signal. Thetim ng sequence can be structured such that
the transmtter 1006 cycl es through beacons 1050,
1G5ehals11066 reprmetsiatdovrqjoyite teneitéd sopaee np'grailSle20 1034 and 1048

i oS5 Bk SRS A0 a7 e H0RPr 106
mclucIeE ﬁﬂﬁﬂbﬁeﬁ adisat TEﬁ@mﬁﬁa@%eﬁ&ﬁ% ja$ $021na1ﬂ%%§ﬁ1afye§'i’9lalmg no21, 1022
her enbodi nents, different transm ssion power |evels

have lrmy nixeleratelyl réducedin Fneplisude, béaéi@ﬁ tasehpnaglgain reppitingdn rersived
sona T B TP B B B SR yrgaucea

amphhfd@né 88d Prthamve gallrleﬁéﬁhlﬁngﬁﬁﬂegﬁeﬂi lbemcﬁh §iprala0B6’ b&-am signal
S. Figure 10 is a drawing 1100 illustrating

gna
1050 ba(sebepn siepificanpoEidpeedsin @ﬁmhtqg@@g aflug pshapnel igain, resultmg in received
i qUeRay 1024’
e L s
1022°340602 11 1 (1150’ ,Jai:ﬂl(l(Bd’ It Fig\td 14 mayroe ré.cibi‘&d aCdiffevere inge instants.
1104, 1108, 1112, and 1116 represent noi se signals
outsi de the frequency bands of interest 1010, 1014,

g%p alssl 19163!?]%@@8&%842%0%{108%%&%2%% Wéﬂgﬁl‘g \;rg.?e\lm 1052 which
were tramsmsmd webinvhantil Al witt cadito frefuency &r 118 signad dud elpoincludes
addltlonaﬁ n01se q?ansmlt%edabeacon signal 1042 and ordinary signaling 1040, have been
slightly reduced in amplitude, e.g., due to channel gain, resulting in received signals (1042',
1040"). Transmitted beacon signal 1028 has been moderately reduced in amplitude, e.g., due to
channel gain, resulting in received beacon signal 1028'. Transmitted beacon signal 1054 has

been significantly reduced in amplitude, e.g., due to channel gain, resulting in received beacon

signal 1054,
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i ncl udes additional noise. Transm tted beacon signa
1024 and ordinary signaling 1021, 1022 have been
worpaened7el y reduced in anplitude, e.g., due topchusIwed/ 034129

gain, resulting in received signals (1024', 1021',
1022'). Transnmitted beaco#B3si gnal 1036 has been
slightly reduced in anplitude, e.g., due to channe
gfﬂlghalsrﬁakﬂréglbl’@@ntsrh dcﬁﬁ;ﬁisit@ﬂ:cb@é@@dipy&bfgﬁghalé.m 1044 1056 which
Beacon si 1050 has been si nlflcantly redu

were ﬁmmltt%wh@ Rpnd 1912 With canish #@ﬂ%&y fe 14165 ﬂgmﬂrid lﬁ ﬁlso includes

d [
add1tlgg§l§1'rcﬁ/sg g? rleBSng@t si %%206% ?Q‘{ed%‘hﬁ‘%‘f% &ﬁ gﬁ(ﬂgﬁ%&gz&, have been
signifidAaay ea’ahicéd)lﬁ]amplllﬁk&Oé g.,dnd tolcﬂﬁﬁhel@hml:regultmglm raveivethsignals (1060,
received different time instants. nals
1058, Fea¥Eiied bgecop iRsa] 1021 ER BTt Y bRy RAL PR, o due to
chann]epgtﬁn &Qﬁ@ng’\m 168 VRS l?ea&én’iﬁ%ﬂﬁl tlt)%j WdnRinivtddedcdPsignal 1046 has
carrier frequency gnal 1110 al so
been slightlydeducediti amplitade, w@. she tcrclmgnh gmredesgttatgdn redegjed|beacon signal
1046,1042 and ordinary signaling 1040, have been slightly
feduced in anplitude, e.g., due to channel gain,
resulting in received signals (1042', 1040').
Transm tted beacon S|ﬂnal 1028 has been noder atel y
r Sgired ! ivn disping A9, illestpling qxemplaryonasrsEng gyirereiver 900 of Figure

8 of e% giaw &gng%&fé ‘iegzglv\éﬁ d §lﬂ 2121?5 S?? g%ﬁ?é lefcfizcord ﬁeg\zgh tHeSfesent

invendop! WTEE] meluymg léc&vdr@OO hanumentlg aitached asBStlu segtor A using
recei ved beacoq 1054' . Si nals 4 represen .

wansien ST 7 FRTRNYe b6 RS P Hears S PrrsapnEvpate 602 i

bemg"%hﬁgll yﬁsxéﬁaﬂ'ﬁm frbﬁldoa%u%tfblféﬁgijo Pk cbidd RADNIR carrier

frequenc 6; signal 1114 al so incl udes
frequertbyift il @0fal RipicsessinBrmodiie 9@%@(@9@@5\6@1@ pighalll0®6' faerd signal 1102,

a f11te[r%cgr,5‘5€eg¥qt cg'hcgj t|1? 8: 10%@0@ nc L}:ﬂ?g%ﬁ %gﬁ#}gﬂ:!‘(géf g}ﬁnﬁys 1106’ includes

ordinf§Strfaling 101" &afiaves ﬁdlﬁ@@h@ct&é@@&ﬁcaﬂl?% WT 801 1022", and beacon
Transm tted beacon S|gnal 1032 has been noder

Signals G bAOTE . B0 ltsapording 0 earel 0Bl aNRE, |G 03, 10501
respeb@R |ting in received beacon signal 1032'. Transmitted
PeHERCON signal 1046 has been slightly reduced in
anplitude, e.g., due to channel ~gain, resulting in

recei ved beacon sig& 046' r$ﬁ1¥ﬁi dr aw
12500 1L POR ToPEISP g 284 BA QF%Fei)ﬁ‘Tlﬁz ibAge 93 filigang, dy Daggversion,
and dggl%gfigﬁ%ﬁr%, %m ofe X8R Ahin c%ﬁigeﬁéﬂ ?lf @‘I@' 91%d THeAN@E signals are input

re 10 in accordance wth e present
to thei digimhm gnal eres&&)g niauiolel2Ai8n gBeuaemreudemrﬁdaOOn modoler¥2dnidényifies beacon
. to BS 1 sector 3 usjng,transmt 002 for .
signa A it AP E SR ARG FHRP R DO R tich useS Carir
frequ@ﬁég{qg $609shd L1019 8Ritd SssiRRENBaraF AOWhIatk tBFfiS icBatRel
12 fromband controller 910 to sel ect band 1010 with

comneunicatiens. fAeagureidestificationo@dulRiS23 idnntiéiss bracapaignal Go" as being
assocmtéd’ %elpé %gcl%grnlg trgﬁgrrﬁﬁler I](ibgqllhlzl{ QL %brgi%ﬂre(]‘t}e%%y f; 1012 and band

1014 as its assigned band for downlink traffic channel communications. Beacon identification
module 927 identifies beacon signal 1050" as being associated with cell 3 sector A transmitter
1006 which uses carrier frequency f, 1016 and band 1018 as its assigned band for downlink

traffic channel communications.
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afiltered representation of the information included

in signals 1106. Signals 1106" includes ordinary
wee@saddrog 1021", ordi nary signaling directed PCT/US2004/034129

specifically for Wr 801 1022", and beacon signals

1024", 1036", 1050", correéponding to signals (1021,

1022', 1024', 1036', 1050'), respectively. Arrow 1206

I GRE ¢&nhtisd Beoh inToahatidnQRE S tr@cortsignals DESIEPEOBE", and 1050" as
filtering, A/D conversion, and digital filterin ,bfy ,
forwarded tp dheesi gnsd quaity deteeiap P Hthsreenerzyepateny ars!/onffﬁﬁ,m OFfgation are

. si.gnal s ! t . l@ht | '
ovar iSRS bBh, PR ybiEo o) 2, S5 ANA BRI bescons

signalis de0D4" f1086",10800 s gdngruadd. 10 24is CFDMenbgdassoahabedton
. with cell 1 sector Ctransmitter 1%32 w@ich uses .
identifig#tiqne beacpa Higapldycapprensos: s gehauatpy sigengiion generation are

i fei hiddzatibRhlddGl1e R MRRE to decode modulated
perfofdt Hlthy HARE o tflin g OYHth! dizalib  rddSicCh AR to decode modulate
inforrhatemtfidrh ee Hraearosigsil g rabth@3dodasessiinfpraaisecnay be modulated on

wth cell 2 sector B transm tter 1004 I £h uses .
the b signats, BT pEpTL 500 TRA BN CROTAT o GHRION n other
embo@S%dntl) 88uiReH iffefmARNhiyte dondidbled i€ Babpging the %gality estimation

communi cations. Beacon identification nodule 92 . .
values. dEonteixpingle, beaiciales oh gaedded dformapnHegm gecgiysd Ordinary signals 10227,

R T O S

evalu@fipl 188 §Gallf ot tHe@haktRMBbrrddisondiag fo lacdiesiged]l 1024". In addition, where
comuni cat1 ons. The identified beacon infornati?n and
differenfelefssizd hsacangugnals mapeprrespenslio thejinegsier, &g. from another cell,

ratios BRIWEH I bdaBot Eﬁgrﬁ%% gi}?lge Qe intdéd@ies MerBebhce MRS

energy content NR I nformation are obtained and
gquality estimation information (933, 935, 937)

Shb PRl B b riltn PSSR B Mesalad aier SgEmats of e
proceB@a R dndfHal 10228L dn@RorB§RABN 0B8Rk TR 862 LEAE BArSier RBELency fo.
signal quality information generation are perforned

Qualityi ¢stioate in§armgtian 295 igbasgchemthersngrgy iandy o SHIR estiprates of the

havi .d " I d i [ .
o R 5 R0 TR RS0 DR EaePEfency .

Qualigoéiﬁhﬁieeiﬂf&ﬁlaﬁbﬁ 1 beagohised b haleherggnddar BNRagktiasites of the
ecode nodul e nay be used. In addition, in

ot her
processed bepanarsignal JORY tandrearresnonds ietfansmitiedy OB usiBh saraisT Bgauency fo.
in generating the quality estimtion val ues. For
exanple, error rates on decoded information from
r e \seldctiunddonaberseepiadssinfbiaRion 3839 935,codABY decides that the quality

traffic channel sigpals intepnded.for specjfic W 801
of chyfig! Bis b?&tﬁgtiha@#@cﬂl\_ﬂharpfébﬂmﬁg? i"&b“_htlﬁée'g‘?lé“‘i“’t e gpalfty QF channel 3
o ERSFTSD) SRUAECRRRE) P ArREREOR, S NEIpriBBic b o o minice

disruptonrie spoie, bandiselecsameontmilei $10, seadgpignal 1308" &mBEipsecessing module
en the. beacon signals may be used in

cell, rations bet
902 toyghamefihi %?E“Pﬂ? Elrmf?‘aequgﬂ@'efli evel s.
Figure 12 is a drawing 1300 illustrating exemplary transmitter signaling after the WT
801 has changed it band selection and attachment point. The WT 801 can receive some signals
from: BS cell 1 sector C transmitter 1002, some signals from BS 2 sector B transmitter 1004,
and some signals from BS 3 sector transmitter 1006. Assume that the WT 801 was previously

closest to transmitter 1002, but is now closest to transmitter 1004.
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Quality estimate information 1 933 is based on the
energy and/or SNR estinmates of the processed beacon
wer@sabe7a024", and corresponds to transm tter BAODBS2004/034129

using carrier frequency f0O. Quality estimate

information 2 935 i s based#7en the energy and/or SNR
estimates of the processed beacon signal 1036", and
corresponds to transmtter 1004 using carrier

frequency fi. Quality estimate information 1 937 is

b @Sctplidnseetos Conesgytiar Qs ramriseaynbiak signgls 133@ using carrier
e B STERRASIRTARR: TORDSarkSa0 FILCOEARIARE s ot sl

1321 £&|WTE wbithcoa tapodskeed besmaN ea:teinrgfe(sramlta hmac@ﬁﬁ gn&3924 represented

and 937, deci es th £t channel s . .
by a 3G sbietrearmae. BIte] Hot iRl CLrRREHEH 100p Spapits downlink
si gnafs 386 {6 raldnc} }SaﬁH 1@1&%@?&1‘36%@% £, 180D oSARKK Signals 1326

hange 1ts attachnment point. At the dppropriate tineg,
mclucte nge;acoromgnaiulﬁﬂ& eBa icsl upedtonC |tmnsem¢r £€02 Asmiansmits downlink

eSSBS T R SR LR A30Rp 8y i s 133

mcmjggxw@&pmgﬂﬂlﬁggure 12 is a dramnng 1300 illustrating
exenplary transmtter signaling after the WI 801 has

changed it band sel ection and attachnment point. The WI
8 0 | . .

P A 0 A 0B B RS 384 i
frequéxfc@lfﬁ[@l?.t withih®Add 160 SsmaB 1S6 § iadlsdef dommliBs t@fffeggmls traffic signals
ansmtter 1006. Assumet at the W 801 S .. .

1340 fgr Y oSN %57 EEPESEMER by AL FctATIes JORBn oo nk sgic signals for

specﬂ% FPESH1 i’ﬁtltﬂégfggéﬂtédt srﬂﬁ%c@%l@?lv th ]sh&ﬁﬁ% Qlﬁdg' beacon signal 1042

transmtter trafsmts signafl's 0 using
represzatedibgra lhrgegtiadedyredtarigd® SInvadtittion Bfeadl 2 8cbtor lStrg!mInQer 1004

1 : ,

s oD P e SRR o Wentuce

beacdh%?gn%n 90RS . BRI 2sReAPRarshBie 1009 2fkotRREMRSASWAlidKYsignals 1344
|'arge shaded rectangle. In addition BS cell 1 sector C

into frequersyitané 01D ORownlamesignals HoMringlnde & pepsan signa4ont o
frequency band 1014 with carrier frequency f 1012.
Downl i nk signals 1326 include a beacon signal 1028. BS

CEBS cell BERIRIA FadshrBNSMO06 efansiePd@linkt si @ik 356 usmg carrier
downl i nk si g}nal s 1330 into frequency band 1018 w

frequembits 401 WisBHEY 105 BOTBls I3SamarvHie doanik dratiapenals traffc signals
1358 &G\k’lf‘g%vh"f‘c aﬁ‘?g‘%ﬁeﬁhtga% s%Qﬁgecteﬁ%lé’éeAr{d ng 86k gﬁgnﬁ 1060 represented

ransmtter transmts do nk S|gnas 1338 usin
by a lafgershmedfrec&ﬁ;@mcm efdldltitﬁ]BB vdlk hiaotdranataisddider S0griminsmits downlink

13 i.ncl ude do ffic si I r.af f i gnal s
sgnalf 408 11 gecnoene 10 St Biios s Bodg pggal 1050.
BS célln§ Lé&?ﬂr@gtr%\?ﬁlltémog ra?s()ftfaﬁsrﬁitgaé\bﬁnfk%g&ﬂ)seg5f2|1ﬁto\'ﬂéq§@ﬂcy band

41 represented by small rectangles with shadi ng, and

1014anwahoh sgn@aéBSZLmBldp@@p@@emml Hb4a | arge shaded
rectangle. In addition BS cell 2 sector B transmtter
1004

Figure 13 is a drawing 1400 of an exemplary beacon signal 1420 with a timing offset

1418 with respect to an adjacent sector, illustrated for the purposes of further explaining features
of the invention. Figure 13 includes an exemplary WT 1402 implemented in accordance with
the present invention, e.g., WT 801 of Figure 7. Assume that the exemplary system is an OFDM
spread spectrum frequency hopped system, using beacon signaling in accordance with the

present invention. Assume that time line 1404 represents time at the WT receiver 1402, that the
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transmts downlink signals 1334 into frequency band
1010. Downlink signals 1034 include a beacon signal
wdaeee108& cel | 2 sector B transmitter 1004 al SBCT/US2004/034129
transmts downlink signals 1344 into frequency band
1018. Downlink signals 1344-include a beacon signa
1046. BS cell 3 sector Atransmtter 1006 transmts
WT 1@@2%' duRtén®y SeRhed B3B6 148HHIC eahdrhiger, WHOGs BAE¥r fraqukeaﬁband is
wi thin band 1018. Signals 1356 i ncl ude downl i nk
currerithydfefngussi @@rad@wrﬂm&ftlfaiffmc @hagn@llsgnm% ang thapahe W k4924ee

repr b tan I
synchiﬁgﬁ%f(zlgplgfgseyﬁl{boz Bg}ngclwﬁﬁ =04 E(z (Jle3§§j %%sra(? ?Ignfﬂ'u%ta Three
succesill OFDM 8Fnis? |t1|me§3inl:be€dls)(fl466 t1488,S1i10) grie slh@@ﬁ forr B $ Redtsr C

downl i nk signals 1348 into frequenc band 1010.

transTUdiEHFITARUBICEHEISs SIBUly, HupetHecesshye yghel imgsurervals (1412,
| ey :
1o U s 4l 05 BGpRORRSOLRRSTELS OFDM sy

time 1EDQ:‘!WH] (06s lzgmallé;lO],&BlZZ i14¢4 Lidd o6 pis kappxmmnn&tb]gnhd: sab@5duration;

gure 13 i dr aw 1400, of an e
howegqrgWawe 12287 gl 118 heitgenang e LA he sRhor ‘gg’@&ﬂ sypgbol time
mterv?parﬁlqhégﬁﬁtof 19 PhectdrlB @FUMEﬁgbcﬁlemé fheerPA! APPSR offset could
urther explaining features of the invention. Figure
be dud,3.¢.ntol difflerences betvensp Itk Basytatidigminggeapsstare dudhras different precise
accor MAth he nventi on ,
st GgGpe o7 aietnts Ot FRER el b SR Ry g TP Rase sution
transrfdlegad spectrum frequency hopped system using beacon
signaling in accordance with the present invention.
Assune that time line 1404 represents tinme at the W
%‘%@Yﬁ sett B o@B@& béJ&SX‘g gh 18%%: %a&b‘ée'h%%Hré{mﬁéJt@cPJaWT 1402 as
ctor ransm tter ose carrier frequency
mdlcabétnb‘ly ar%owe unm I’Dllr)hgbﬁhmgltdmiddﬂda BSdeird sentor Br@FDM beacon signal

annel sjgnaling t the WI 14Q2 _has .
1420 Gyimermo BeN KERves DB Hae Rl S e Bdogitached aksyaghronized
with x%ls[ﬁeg?tltoﬁl%se ?\?g t@rr? 'ﬂﬂa%n’%t%rllégf §403 H@??régbﬁséﬁ)g%@?@gf EHQ@% of the
beacomesignal 1420, ean sumtsmrthc:tamﬂﬂ% o&thne@rwal Silonvé ver) tjzls Itllaﬁveedy high level

successi v terva 4
of encr Bftecob HgRTay “Bal 3mBe S Sk fiap i i many cases

f§& HERLRANS sufidftin I ENhSHHIBR b bdadBn bikhak Ydn 4djdRat cell and
satis 141 14f% 141,%: 1416) is aal roxllgmatel tdr%e e .
sector@aheacdendamqeow1thhhﬁ/\m\s'érrtlont apany @Fﬁﬁﬁm)@@ilfr@éﬁ thg repeiver does not

et ween

v PG 4 bl Boock MGy SRl b
procebded® i nt erval This timng of fset coul d be due, e.g.,

to differences between the base station timng

generators such as different precise start tines

a

nigtohbeLaRRaRy e ey densormdl Bkent g AghBEmd sppus
of thesredent inBediDlhieepplcubl wravidt 48@e i someemicatominysicasdacluding

many noanFl%MOand?or non-cellular systems.

In various embodiments nodes described herein are implemented using one or more
modules to perform the steps corresponding to one or more methods of the present invention, for
example, carrier band selection, digital signal processing, energy detection/SNR detection,
decoding, timing synchronization, signal quality detection, etc.. In some embodiments various

features of the present invention are implemented using modules. Such modules may be
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i ndi cated by arrow 1422. During tinme interval 1414 BS
cell 2 sector B OFDM beacon signal 1420 is present at
WO beshdo7oecei ver 1402. However, since the W iBCT/US2004/034129
attached and synchroni zed with respect to BS 1 sector
Ctransmtter, W 1402 oni3@-detects 90% of the energy
of the beacon signal 1420, e.g., it m.sses the | ast
1mple%r{@eﬁfusﬁﬁ%oﬁWﬁﬁahardW@W%roonIUﬂrhﬁloh o adftwak ¥ind hatdwlagy &lfany of the
energy detecfion and relatively small_ anmount of
abovmm@t@@h@m@m@m sfenssan bp imalsinepted aisinggpachiressearble
s, 935 S OB B AR AL RFAERs a memory device

e.g., MMQ Iﬂdpﬁiﬁ&lsk vidté. h]o theardl avedehinee.g i gertM}pu%@Nbomputer with or
enbodi nents, the receiver does not

withoppaddiionabhardwatento implemans all wrpﬁmpg%g%@? a%vetcieﬁ?rhtgedﬁa?thods e.g.,
in oneeéﬁﬂon%ﬁﬁﬁ@{‘ ﬁ&%%h%lgeérﬂ&lgp tﬂ&qﬁﬁég thé’@t'elsé?lt ﬂ%ﬁﬁblpﬁ%lrected to a

rily I'n the t ext stem the
machmetrhmﬂbleaneﬂmxppmladmg nothinb exg@uebbninstrunrions famausamga machine,

|icable to a wide ran f conmmuni cati.ons syst.ens
c.&.. QTGS PG SRR CACHECEER I REHH™ Al OOBPE G 1 LGB QT i above-
de“mﬁ@d“ﬁﬁkﬂ@§ enbodi ments nodes described herein are
I npl enent éd using one or nore nodules to performthe
steps corresponding to one or nore nethods of the
present invention, for exanple, carrier band
s Nendrowngdditiogial edriasibgnen thp muatlesisiang ApEIEng pf the present invention

ection/ R det ect i
cesr g s P TR 1 B BB 5% P TR0t e abovedscripion o
the inSEAFONE RGH v iRfohs YR tb BB Sohdirét R&hidfthé SRR LERRNAvVention. The
invention are inplenmented using nodul es. Such nodul es
methms;anb eppgyhtepehthe prassntigvensipn wayde, dnut inwarieupgmpodiments are, used

i CEPA By L ey s atver s o

comnhuTid a6 0BY Heblchigisds WehicFmal be ussias piakdewirelssy dopimonisations links
such as software, included in a pachine readabl e
betwaeadreass Beds and mobie e deseraeembodimenisly ageessjpgles are
I
1mple%e§1ked a@tb%e {Tﬁlo%g Wlﬁ(?L ggatbﬂgfg%%rtﬂrﬁgrﬁlg?tg% &g%ﬁﬂ mdBileRdaEs using
OFDMleld.&ﬂ’EIDMaI | Inovaripay drhtaasmenfts tHeencaihm\m)ddE&e nmbbuhented as notebook
nmet hods, . nor e, nodes cordin
compiieen eI i RSGATS (A BL AR ROkl degies efdlie  eq
recente?/tx%n%@t@f Afui€af@Rlo& MRdyBuiRsE) fefigeMBot g 8e methods of the
execut abl e i nstructions for causing a nachine, e.g.,
presepriog@s®or and associ ated hardware, to perform one or
nore of the steps of the abovedescribed nethod(s).
Nurmer ous additional variations on the nmethods and
apparatus of the present invention described above
wi Il be apparent to those skilled in the art in view
of the above description of the invention. Such
variations are to be considered within the scope of
the invention. The



O 00 1] O R W N

T )
—_ O

AN L R W N

e e S A\

nmet hods and apparatus of the present invention may be,

and in various enbodi nents are, used with CDVA
we@redosagooal frequency division nultiplexing (QEOMIS2004/034129

and/ or various other types of comrunications

t echni ques which may be ugl®d to provide wirel ess

comruni cations |inks between access nodes and nobil e

WHAPIRECLAIMEDTS: enbodi ments the access nodes are

I nmpl'enented as base stations which establish
conmuni cations |links with nobile nodes using OFDM

and Fm ' ' s, .t he nobil e nodes
L armeécl%rrf)] elnen?réggn%gédhgt%g%gg@g% utrz 's, personal data
as&deplimgn sighfDAdpding 1 fivstlvemppoerit abd e setewid cempomanitudi ng
receiver/transmtter circujts apd lqgic and/or . .
" UETRHBS 2 THIGF (i st THLFES AR TR R HSTmBPTENG SHP e fnd second
gnal QFEREAS DVHAT, i £k MERLdSy bhng;A Communi cat i ons
Slgnamat od, the tlhod conpriaéi né: I?ecei ving a signal _
i petfouning adirstisigial measuosmesnt onneld dirsisigmaticaopgrenietetgenerate a first
. er.ati a filter to pass said first and second
S‘gnag‘ﬁ)ﬁhgﬂnﬁ%ﬁ%’&nents, said first and second signal

C QREBARNE S sB&INAGigMal kfsufenhdnt 5h sAid §eeoRdGEnABESMponent to generate a
performng a first signal measurenent on said first

secondjsigmal quabifipivdisatoriandgenerate a first signal quality
i ndi ; r
o e B Rl BT RER B ind TR I NE R Hpqhey band
assocBitg@iN@ith spidkédoyid sigdaladirponerans aSelogion iofi gait €irswmed second signal
_operating in the first frequency band and a second
quahtﬁ’r"é‘a%%y band associated with said second signal
conponent as a function of said first and second
signal quality indicators. 2. The nethod of 1, wherein
2. sdhd sebahof f, vdgremeaid bevodd freqeancy ibded isaiutkidd aid first frequency
frequency band. 3. The nethod of 2, wherein said
band. gcej vi ng, perform ng and selecting steps are
performed by a nobil e communicati ons device, the
met hod further conprising: operating a first,
3.t rEhegndthedef nvhereip pdideeceiwyng perieming andsalepsingisteps are performed
frequency band I a ' oA i.gnal
oy a oGt Sl PRhbn a8 Suie ESbpRUBRT e i o
PropBRating ¥ firstanasinit@r ivhichgrigns#¢ aackohitssig uiesfisst fraqebntpband to
transmt said second signal conmponent in said first
transmyté@'lgéﬁgtng@hgpmponent; an

operating a second transmitter which primarily transmits in said second frequency band

to transmit said second signal component in said first frequency band.

4, The method of 3,

wherein said first transmitter and said second transmitter are located in different sectors
of the same cell;

wherein the first signal component is transmitted using a first antenna corresponding to a
first sector of said same cell; and

wherein the second signal component is transmitted using a second antenna

corresponding to a second sector of said same cell.

5. The method of 3,
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4. The nethod of 3, wherein said first transmtter and
said second transmtter are located in different

weembeewonf the sane cell; wherein the first sP@mE$2004/034129
conmponent is transmtted using a first antenna
corresponding to a first gldetor of said sane cell; and

wherein the second signal conponent is transmtted

USVHRELi s 3@ Eitdl SraAdthi®BNah dCAld REGNEarsehi i€ afe BRE®AGh different cells;
sector of said sane cell. 5. The nethod of 3,wherein

savhgrein thetfirstrsignshremponeaiig teastaitied 8pina afirgiagtanng gprregpanding to a
first CI @_ca%tded in different cells; wherein the first signal

& mponent is transmtted using a first antenna

C Whegsip tiedetghdtsigral tormpdneaets trananitedheing ianetdnd anenond

signal conponent is transmtted using a second antenna
correspgpdigg o siRgd €ella second cell. 6. The nethod of 4,

wherein said signal is received over a period of tine;

and wherein said first and second signal conponents
6. amhemetiwod/afdt,at di fferent points in tinme. 7. The

met hod of, 6, \éiherei n said first and second signal

c SYRsERR paid signal 15 5epty Pﬁerfar%e&'ﬁgr?g)t}n{ﬁi’ #%h conpared to

t ReheVdifltAd st 2l Sedohdl bighal BmpbhéntiBiclackivid af diffdiértofhts in time.

said first and second signal conponents have a

frequency width at nost 1/20 the frequency w dth of

said filter.. 9. Th : - Lsings
7 ot eff PR P lestng b BgPRER} bR ow in

frequédcgsfiht comnpiikq@inalthd widithef secinet. f r equency band. 10.
The nethod of 3, wherein the first and second
frequency bands are at least 1MHz in width. 11. The

b RIS WORFLG A Grd b4 488 it 158 d lhcncy
widthca marst 520 ghe fndrpiensawditls efcandififterequency band i s

selected, controlling said filter to pass said second
band i nstead of said first band.

9. The method of 3, further comprising:

operating the first transmitter to periodically transmit a signal in the second frequency

band.

10. The method of 3, wherein the first and second frequency bands are at least 1 MHz in

width.
11. The method of 10, wherein said filter has a band less than 2 MHz in width.

12.  The method of 1, further comprising:
when said second frequency band is selected, controlling said filter to pass said second

band instead of said first band.

13.  The method of 12, further comprising:
operating the filter to pass third and fourth signal components, said third and fourth

signal components being within the second frequency band,
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13. The nethod of 12, further conprising: operating
the filter to pass third and fourth signal conponents,
wae aood/1ed1or d and fourth signal conponents bei ngp@a/Uki004/034129
the second frequency band; performng a third signa
measur enent on said third-42gnal conponent to generate
a third signal quality indicator; performng a fourth
SipgfemiB ashik® ﬁ?ﬁlztl rasseindnd @aldthsd Gak] ERRRMBEITO geflerate a third
~ generate a fourth signal quality indicator; and
signakqulalibt indigalest ween operating in the first frequency

ban e y, - ' f

o3BT s R SRR AR SRRl concrc
fourthTignargtiiad imficatdr; afidir t her conpri sing: when said first

frequency band is selected, controlli idfilter to

D SSCIEHE Py prporiBg i ey T dFRAUF K baad e fisgegonct Gemancy band as
a fundtloR BF SAAXniPRR fohrh sikAR c[[ﬁhf}ﬂ?ldieﬁt_oﬂs,. further

conp ald re

rising: repeating s ceiving step and first
and second neasurenent steps nultiple tines, said

sel ecti between said fi.rst and second frequency
14. bgliﬁ‘ﬁéneégc?de%fte]iﬁgguqqﬁéc%lﬁ%%ﬂﬂ'f requency band after said
SeaRAdaURS faqubnd] Al 94 se@é@@e@l,eg&ltﬁﬁlﬁﬂ% daiid filterGt phistadid first
i ndicator for a predeterm ned interval. 16. The net hod
frequerfcyb®nd intstead ioh saidserona fisgyency ibandy time interval of a
predeterm ned duration. 17. The method of 15, wherein
said predeterm ned interval includes a fixed nunber of
15. SiTHaahetR®BSIUT, ¢ifivr sompAsinghe nmet hod of 1, wherein said

selecting is based on aipredeternined threshold. 19. | )
Thepeginssrid srcening siprdnsh firsisanidgecanddeasiigment sterfegultiple times, said
i
seloo B el e RO B RireE e sl dahd Bequegey band
after siid)seebndjgality indiatorescdeds kaié fice gdalgziintipatedet e pradeedmined
) tpreshold for a preselected interval. 20. The net hod
Interv3t- 18, wherein sai d sel ecting includes selecting the
frequency band corresponding to the higher signa
qual ity val ue when one of said first and second signal ‘
16. qUiieingthaddfukss wihereliresapdvingerval ipa dmstinteryahetia predetermined duration.
t hreshol d. 21. The nethod of 1, wherein said selecting
i ncl udes selecting the second frequency band when said
17. fiTetm&ha@nat 15)whkidiy sii@predetdnihedfirsvaMatluliésnefidticthumber of signal
said second signal quality value increases over tine
measgigEnentsdi f f erence in the first and second quality
val ues changes si gn.

18.  The method of 1, wherein said selecting is based on a predetermined threshold.

19.  The method of 18, wherein said selecting includes selecting the frequency band
corresponding to the lower signal quality value when said first and second signal quality values

both exceed said predetermined threshold for a preselected interval.

20.  The method of 18, wherein said selecting includes selecting the frequency band
corresponding to the higher signal quality value when one of said first and second signal quality

values is below said predetermined threshold.
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22. The nethod of 1, wherein said selecting step is a
function of a quality of service (QS) to be provided
WO ooos/105er , sai d sel ecting function changi ng i PCT/US2004/034129
response to information indicating a change in the QS
to be provided to said use3- 23. The nethod of 1,
wherein said selecting step is a function of
21. CANBWRHtEGE 610N whiérdi€8aid Salebting indlides ¥eleb@th thekéddad frequency band
conprising; receiving information indicative of
when saighfirsf signal gpaity y’%‘tl@a‘?qf%?é%ﬁ Pi§T LERNESAidISgEang signaljquality value
C
incredy. s il %ﬂ%g@@%a&ﬁgﬁgp 2 {Bo %ﬁmyzeﬁagsh&%
of 23, wherein said comunication systenlloadlng
nformation is communicated from a_base stati to a .
2. qdyiecrethedkeli L hgreimpad SSIgiRe Siepdi Sa1cop 85 & aufldy pbservice (QoS) to
be prévided toGAUEBY 84ig %lb@cﬁ% ﬂﬁé’tio@n%haﬁé]ﬂ?[ﬂ REfhse B ﬁl%‘rﬁia‘ﬁgﬁ indicating a
antenna for receiving a signal including a first
changeonier@o teebedpravisled onshideseponent ; a control | abl e
filter coupled to said antenna for filtering said
‘received signal and for passing signals in a selected
23. OMBeQfietRod bif B wHefSH SBM SRR tep6 a Furktion BE cdmBUHRAGYN system
and while dlscardlng as | east sone frequencies
loadlmgamqmetaoqi furthgecoprésingine of said first and second

cRABRRORMERY ok of B BLfcRER YD Rlng apd,

anﬂocﬁﬂfyﬁcgmild sew;uﬂg\ ﬁynctiam isrespdnge fd arsindehgorain cdnrpgnant
bei ng associated with said first frequency band, said
com an sysgraloadii®ponent bei ng associated with sai d
second frequency band; a first signal neasurenent
device coupled to said controllable filter for
24, pé?hfeonermmtgofaZSf whsteirs sajth edmmeais sti@ngNtenvivadiag dnfoimaion is
ent to gengrate a.first. s | qual,it .
comr i G S peota Gaiaee Reelbine i el ol By pheagption.
to sald controllable filter for perform ng a second
si gnal nmeasurenent on said second signal conponent to
25. gehemmn@n@a@@ﬁdhdwgngmaquua||ty i ndicator; and a

0 &ergcgq??%énf)eﬁn% EOZ %?cee?t 1|t1go ? sﬁﬁ%errl]ééu&gg E?Lt%g&gggelﬁ %B%@ §&ond

conm%ﬁ@ﬂuency band as a function of said first and second

signal quality |nd|catorsand for generatlng a contrao
siageairollahdeifilter qoypled 4 saifhantgpa for Njtprang said fecgiygd sigayfgd for

passn‘é%ﬁg {ﬁnyab%%%?e%] dtlt\@'ro? B £ 52@&%@2&&3&%@2 gr(l) ¥ sr.fc%hg freguency band while

discantdivey & laass adrde frequendies iretpded dy theatitr iose ofitasd tiest aad stcond frequency
bandsf, Iszgi?itfirst and second signal components being within the selected one of the first and
second frequency bands, the first signal component being associated with said first frequency
band, said second signal component being associated with said second frequency band;

a first signal measurement device coupled to said controllable filter for performing a first
signal measurement on said first signal component to generate a first signal quality indicator;

a second signal measurement device coupled to said controllable filter for performing a
second signal measurement on said second signal component to generate a second signal quality
indicator; and

a frequency band selection module for selecting between operating in the first frequency

band and a second frequency band as a function of said first and second signal quality indicators
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frequency band. 27. The device of claim?25, wherein
said controllable filter passes said second frequency
whand1extdt di scards at | east a portion of said PACT/E$2004/034129
frequency band when said second frequency band is
sel ected. 28. The device @#-claim 27, wherein said
controllable filter passes third and fourth signa
and f-U¥REAEAE & cbitfd] uidasl vakd b dontlobtheene afl tHerfagumdcgcdnaifeequency
when sai d second fnequency band is selected, the
bandsgwhicle avifl be passed by pgid centrritableddies: for perforning a
third signal nmeasurenent on said third signa
conmponent to generate a third signal quality
26. i IMhieciatioe pf chaiam 35 fvalergasbidrsacong feeqiienoyttang isgmagide said first
nmeasurenent on said fourth signal conponent to
frequenicydaide a fourth signal quality indicator; and neans
for selecting between operating in the first frequency
band and the second frequency band as a function of
27. sdihd dehice df alain 2Huvhdreis isgidabnigelddble flt¢rpapseasaid secopd frequency

comuni cations system.conprising: a.portable.
band grd SO IGHC2 BUDPEE! Fd R risgency oA WBSh T secqpd freguency
band {sQelec@el ving a signal including a first conponent and

a second conponent; ii) a controllable filter coupled

to said antenna for filtering said received signal and

f pasSi ' | S 1 5el ) i: -
26, | g ORGP0 Da oGO RRRRAER o Ui Pl fourth sigm
comp@h&taindiudgd aithinehs teconderefiadydand ehen seid sabedd freqodney band is
ot her one of said first and second frequency bands,
selected; the flgyieg fugthar CHIBITNSSi gnal conponents being within

tbta}ﬁ%@? kcfrﬁ{gﬁ’g{ﬂr?@g aQhird Qi?nélirﬁéa‘éuéﬂfénﬁ@rpmthfifd%%ﬁp &dmponent to

si gnal” conmponent bei ng associ at ed
genenaietadthzdisignal quatityfindigatenicy band, said second signal

conponent bei ng assocjiated with said secopnd frequenc

DTS A peoTASE Togh S B ETEN: o Lo S L ypnent o
genera® ¥oGRR bRkl Rl ihdich®F; ah@r performng a first signal

measurenment on said first signal conponent to generate

a rhéans forsselgatang bpiwkgdn gperaiiigda ther firsy fjgqugneyebandangithmescond

nmeasur enent. devi ce ¢ | e I l. filter
frequfis o Agp R oa Ll R Gg B PRl A By |

second si gnal conponent to

29. A communications system comprising:
a portable communications device including:

1) a receiver antenna for receiving a signal including a first component and a
second component;
it) a controllable filter coupled to said antenna for filtering said received
signal and for passing signals in a selected one of a first frequency band and a
second frequency band while discarding at least some frequencies included in the
other one of said first and second frequency bands, said first and second signal
components being within the selected one of the first and second frequency
bands, the first signal component being associated with said first frequency band,

said second signal component being associated with said second frequency band,
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generate a second signal quality indicator; v) a

frequency band sel ection nodule for selecting between
wopmsati7og in the first frequency band and a SBCDUIS2004/034129

frequency band as a function of said first and second

signal quality indicators4and for generating a contro

signal used to control the one of the first and second

frequemgy bamgs sydaCmeidutdmde dpasseshipidd t63hid controllable filter for

controllable filter; and a first base station, the

base sPafpERingaifiig signebmesurement ep i Airgstanghcorpranent to generate

the basge. stafi I Lhg: a first transmtter which

prinar?&gﬁﬁﬁgﬁgﬁk#éyqﬁgQ?ﬁg’first frequency band for

transmi¥t i ng ss@nd sfgnabine ssugpmadnt devipoemipled t8 Baid Toetrollable filter for

system of claim 29, wherein said first base stat

: j on
F Ur t hePeERpiFE daecond StEnaLmCIPTSH P SHiE sroadgienalsagponent to

toward el?erglt:k:ra%t:ccﬁl‘a(‘s%fal QlalitPindica®y] for transmtting

the first signal conmponeéent;” a second transmtter which
primariv)y trdregpency biand seleationenadude for sejeetingbetisenn dpsrating in the
transm_tting sai d second Si | co nent ipn said 1
ot TS OaHE ARG aaLs e PRSary Birts 4 faSfirgf said frstand
sai d sgend sighansumlity iRficRIeeY Mdesy gémtAingReRtol signal used to
transmtter corresponding to a different sector

of
sai d cepntreliihgmone afdhe first argd sgaprdifregiescy pangs which will be passed by

transm t.t.er S ds:, and a second transnit antenna
directé dfgﬁg@%%ﬁ%ﬁQQS%g%nd sector of said cell for

t adistbaké stagor, e eee stadorsbadnalocaedponemumuhtvatibnsrcst], the base
~and second sectors being located in different physical
station incldipg: said cell. 31. The system of claim 30,

wher ei i gl tpan§fng[%?lwhii(§1 ﬁrﬁfézﬁﬁslz SAnQ¥#{ indhOBiFsh @r@g nc% 'gﬂf?d for

and whereln sal irst a cond signal conponen
atengmeting/ed fitst sighdlepmpongndi nts in tine. 32. The
system of claim 31, wherein said controllable filter
is a passband filter and wherein said first and second

30. SHGRRLstGAHPORGNDS, Bh&eMAaIdNYsi Bhst SRAVEAGIheVEsthprises:
conpared to the wdth ofsaid controllable filter, said

f iarfest teandmiantanda direied toprdsarfénst secioaof sad selhfarirgnsnaigiéng the first
Sinal;han ogg_half t he passband wi dth of said controllable
EnakGYMRONClz 3 = The system of claim 32, wherein said first

anGesshEarihssiten alhichoMoadn tandiaive nasafd seosrrfesquehclt bandtfor
nost 1/20 the frequency wdth of passband of said )
transrpigiing i sgeped signpal €pmponent in said first frequency band during a fraction of the
time said second transmitter operates, said second transmitter corresponding to a different sector
of said cell than a sector to which said first transmitter corresponds; and
a second transmit antenna directed towards the second sector of said cell for transmitting
the second signal component, the first and second sectors being located in different physical

areas of said cell.

31.  The system of claim 30,
wherein said signal is received over a period of time; and

wherein said first and second signal components are received at different points in time.

32.  The system of claim 31, wherein said controllable filter is a passband filter and wherein

said first and second signal components are narrow in frequency width compared to the width of
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34. The systemof claim?29, further conprising: a
second base station located in a second cell, the
weemena7base station including a second transnPd1/882004/034129

said first transmtter and said second transmtter
being located in differentd6eells; said first cel
including a first antenna for transmtting the first

said cSh@ABblCRIRROREN st Atsck iR § S BQmE@ﬂldntsi Kyirpcd Wtk less than one half
second antenna for transmtting the second signa

the pasghape madth of 35d contgoliabla flfarof clai m 29, further
conprising: neans for controlling the first
transmitter to periodically transmt a signal in the

33. sqwneRgtémequRa B2pahdein3bid firseanslysst @ sifnat tathporidd(s have a
wherein the first and second frequency gs ar %} ,

ic%)tggl’a e filter.

frequensy syidth apmpost H2Qthe frequgney vidgh el pasghand e 1

wherein said controllable filter has a passband | ess
than 2 MHz in w dth.
34.  The system of claim 29, further comprising:

a second base station located in a second cell, the second base station including a second
transmitter, said first transmitter and said second transmitter being located in different cells;
said first cell including a first antenna for transmitting the first signal component; and

the second cell including a second antenna for transmitting the second signal component.

35.  The system of claim 29, further comprising:
means for controlling the first transmitter to periodically transmit a signal in the second

frequency band.

36.  The system of claim 34, wherein the first and second frequency bands are at least | MHz

in width.

37.  The system of claim 36, wherein said controllable filter has a passband less than 2 MHz

in width.



